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�ȋƯŮƄǨǤĝ�ŧņʂ��ƄŲľņǤĝ�ƄɿŻǇŝ
ǢŐƜģŨǨǣǤ

-Xא%VQ-Gאb  +3EDI zא"m$NאQ FAO Gא&.א +%�V) Kr-F
 Dm0$&א� אc#& FAO-Penman-Monteith �O$]-)
– [${ א&%Y /)G , ETo  KZSD&כ, Gא0Nא� O9%J+ , א 
 "OU Evaporation pan Dm0$&א l3+ א4-אEDI jאqF

 !"E"J wIאV) Kb zא"m$Nאא

ŉŐņʂǍǩ�°�ŘģǨŏś�ǌģƽǤĝ�ǶǤźģƯǩ
 �O$]-) -Xא%VQ +3EDI KV0$Q iאD0m&א +�OA vrGא

 ,KZSD%&א }$] – Dm0&א DE"3$& !"E"S +ONאOU +3ED1כ +&"Z%&א
 +)"m$c%&9$.+ אm%&א CאD$)א� א&0א5אc4 2DI א�LEא א-rGאG
 |EDZ$Q �O$]-) -Xא%VQ / Gא<&+ א&.אZ) DE-1F (F .א�c#&א Kb

 �א&j-6#% א&%Q KZSDא0$Jאj-6#) ?5 אD$bא�Q KאF5.א
 �GY z 0.12 (3אZF +O#1N +)Gא<G z/�70 j(3"א5 אא>Zא

א&%ZVכ1N B) n{ א5Gא2 א&0VאG ,0.23 Cא&@DmQ d$VE gא 
 /Nא< DLא� hpJ }1N B) Dm0&א DO0א&7 4" כ wQ1אE

 ."OS _כpQ -%VEG א�"OS gGD) �א&%cאW$) +4א[n אאF5.א

 }$] -Dm0&א DE"3$& �O$]-) – Xא%VQ /Gא<&+ א&.אZ)  71ZF
:K9E כ%א  ET0 KZSD%&א

   :(1-1)ETo= ̥+ Ƣ (1+0.34u2)
0.408̥ (Rn-G)+Ƣ 900

T+273 u2 (es-ea)
               

 : �O4

 [z-E / ()] KZSD%&א }$] -Dm0&א = ET0

 j-6#%&1{ אN "VJ Kbא&6א Kc%p&א �Rn= אא>Zא
[z-E / 2z /j-SאRO)]

[z-E / 2z / j-SאRO)] +QD$&א Kb +Uא&1א wb"F !"< =G

 z 2 �D4 +S5> tN-$) =Tא5! א&f-אi א&VJ +O)-O" אF5.א
[(�-OcO9ON) +E-�) +S5> ]

[� / z ] z 2 �JDN =U2+ א&EDא� VJ" אF5.א

[jכאNאQ -9Oכ] /0p%&א5 אm0&א tR� =es

[jכאNאQ -9Oכ] K9Z.&א5 אm0&א tR� =ea

[jכאNאQ -9Oכ ] /0p%&א5 אm0&א tR� BJ �3V&א =es-ea

 +S5> / jכאNאQ -9Oא5 [כm0&א tR� 7V#V) _O) =̥
[(�-Oc9ON) +E-�)

 +E-�) +S5> / jכאNאQ -9Oכ] KQ-ID&א vQא&`א =Ƣ
[(�-OcO9ON)

 +ONאOU +Oא�V) CאWN +3Qאc&א<&+ אZ%&א z"m$cF
 +S5> ,(Kc%p&א �-1c&א) Kc%p&א ��אQ +rאא>Zא

D4א5! א&f-אi, א&JDNG +Q-ID+ א&EDא�. h91$F א&%Zא<&+ 
 Gא) z 2 �אF Xכ-X א&Z-א(_ א&%Vא�O+ (3א79J +N אF5.א

 (& Xא z 2 �f9E-#Fא א&OU 7) (כאO39& +�bא� 79J אF5.א
 K1RE ,DLאא� hpZ&א B) "$%) }1N 2-b (כ@&כ BכF

 .iא&%א Kb �3] B) K]אZE אG l51{ אאN

 KZUאG _כpQ �O$]-) -Xא%VQ / Gא<&+ א&.אZ) _`%F
tc0)G א&Z-א(_ א&.EqOאG +Oeא&.OS-&-Oc+ א&%$#כ%+ 

 Cא(אZ) א�c4 Bכ%EG .}$] – Dm0&א +O9%J Kb
 |EDZF zא"m$NאQ +O`#0&א qאכD%&א Kb j-6#%&א

 – Xא%VQ / Gא<&+ א&.אZ) [$)"U g@&א KZSD%&א }$] -Dm0&א
  ETc א&3%א� j-6#%&א }$] -DmQ tQDQ כ&YG , �O$]-)

 "VJ .Kc= ETc/ET0 Xא gא , +Q-c#%&א  ET0 +%OU /)

ǢŐƜģŨǨǣǤ�ǶŐţģǨǤĝ�ńģŮģŐņũĪĝ�ƄɿŻǇŝ .1

7



8

ĽʞʱŻŝ�ǢŐǤź

 Kb Cאbאא�$א Xאb j-6#%&א(_ אZ) +3EDI zא"m$Nא
 +Oeא-f&כ+ אD#&א +)G3א)G �G5"%&א j-6#%&א i1א�

(3אQ +]5א&j-6#% א&%KZSD אאD$bא�V%� hc$#F Kא 
 Kc j-6#%&א(_ אZ) �m9E .j-6#%&א(_ אZ) (OU Kb

 _Orא&%#א BOQ +OS-&-Oc.&אG +OeאEqO.&א Cאbאא�$א
.KZSD%&א j-6#%&אG +NG5"%&א

ǬśǍǣƥǨǤĝ�ńģŠģŐʗǤĝ
 ,/U-%&א&7 א +bאא�אQ ,�O$]-) – Xא%VQ /Gא<&+ א&.אZ) h91$F

 �OQא[אC �אD4 +S5"Q +rא5! א&f-אG iא&G +Q-IDאא>Zא
JDNG+ א&EDא� אDSאi א&#cאQאC א&O)-O+, אאOJ-0N+, &כ_ 

 Cא[אO0&א Cא4"אG B) w3#$&א hWE .+EDfp&א Gא zאEא !DpJ
א&E-W+ א&3%אG +N(1אf$3Qא &9-א4"אC א&-אKb !>5 א&%Zא<&+. 

ƮǈǍǨǤĝ
 D#0&1{ אN x-$c) BJ /U-%&א �E"#F hWE" אF5.א
 jא%< CאS5"&אQ) lDZ&א t� כ@&כG ,Altitude (z)

 ?@A z"m$cF .latitude (iא-$Nאא t� �-VSGא
 hc4 +Oא�V%&א(_ א-Z&א �ZQ _E"ZF Kb Cא[אO0&א

 �(OU tN-$) א&tRL א&g-W א&F -AG) K9#%אQ/ אF5.א
 �א&%-1N x-$c) BJ /U{ א&G (D#0כ@&כ אWEא< אא>Zא
g-W&א uאR9& KS5אm&1{ אc&79 אJ) KS5אm&א Kc%p&א
 >"J >אWEא� אLEאG ,(extraterrestrial Radiation Ra

 .Cא&#אא �ZQ Kb (N) Kc%p&א �-1c&א CאJאN

�ǵƃĝʽŨǤĝ�ǶŮƃź
S5> Db-F hWEאD4 Cא5! א&f-אi א&O)-O+ א&"[Oא 
 daily maximum and minimum x-63&אG

 Gא zאEא !DpJ _כ Gא KJ-0Nא� אאc#9& אf1N-$)Gא)
 iאDSא Bכ%EG .(�-OcO9ON) +E-�%&א +S5"&אQ (gDfp&א
 t3b !5אD#&א CאS5> tN-$) Db-F +&4א Kb CאQאc#&א

 �ZQ �"#E "U Bכ&G ,mean daily temperatures
  ET0  (OUDE"3F Kb (underestimation) �O.m$&א

 /0p%&א5 אm0&א tR� BOQ א) +O1m&א DO� +UאZ9& +WO$]

 +S5> tN-$) (OU zא"m$Nא h0cE .!5אD#&א +S5>G
D4א5! א&f-אQ i"א� (S5> BאC א&#Dא5! א&x-63 אG א&"[Oא 
 �.mVE K&א&$אQG ,es  /0p%&א5 אm0&א tR� Kb א�א.m]א
(3"א5 א&tR� Kb �3V  א&m0אY BJ d$VEG (es-ea) 5&כ 

.KZSD%&א }$] – Dm0&א (OU DE"3F Kb lא.m]א

ǬŐʗƑŏǤĝ�ǶśǍƦƄǤĝ
 +N3א) (ea) K)-O&א K9Z.&א5 אm0&א tR� tN-$) +%OU zq9F

 j4א Kb Bכ%EG .K)-O&א }$]-Dm0&א� אc#& (KPa) jכאNאQ -9Oא&כQ
 x-63&אG אO]"&א +O0cV&א +Q-ID&א (OU B) אfSא$V$Nא אADb-F z"J

 psychrometric data) +OQ-ID&א Cא[אO0&א B) Gא ,(%+E-�) hc])
 B) Gא , (+E-�%&א CאS5"&אQ +0ID&אG +bאW&א iא-f&א5! אD4 K$S5>

.(+E-�) +S5>) x"V&א5! [13+ אD4 +S5>

ȋƑǨƖǤĝ�ƭģƯƗĬĝ
 Kbא&6א Kc%p&א �h91$F א&%Zא<&+ OU Db-F%+ אא>Zא

 KJ-0Nא�  אאc#&4א&+ א Kb (O3&א tN-$) Gא) Rn K)-O&א
 C4"א-Q אfVJ D0ZE K$&א ( gDfp&א Gא zאEא !DpJ _כ& Gא
 Cא[אO0&א ?@ADb-$F א .z-E _כ& /QD) D$) _כ& j-SאRO)

 �pQכ_ JאG z&כQ Bאא(כאX אV$N$אfSא ((tN-$)) B א>Zא
 Gא (Pyranometer)D$O)-]אDO0&אQ +Nא&3%א !DO63&אא(-א� א
 +JאN ) +O9Z.&א +O)-O&א Kc%p&א �-1c&א !D$b tN-$) B)

� א&Kc%p ( כא(N _0$-כ -1c&א _Wc%Q +Nא&3%א (z-E /
.(Campblell-stokes

�ŦģʞʵǤĝ�ǶưƄƒ
 D$%&אQ +O)-O&א� אED&א +JDN tN-$) BJ Cא[אOQ Db-F hWE

 }1N 2-b D$) 2 �&כ_ }א[(�/z) +O (3א79J +N אF5.א
 +JDN א�OU (F g@&א �אאhWE .l5 א&B) w3#$ אאF5.א

 79J אfNאOU "VJ א�ED&א +JDN |9$mF �O4 ,?"VJ א�ED&א
 hWEG .+13V&א n.V& l51{ אאN 2-b +.9$m) CאJא.F5א
 v]א כאYא) z 2 �f9E-#Fא א&OU 7) (כאO39& +�bא� 79J אF5.א

.(Dא� �(3א79J +N אF5.א
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�ŘģǨŏś��ǌģƽǤĝ�ǶǤźģƯǩ�ǦĝŻŲņƒĝ
�ƄƾǍŝ�ǦŻư�ǡģũ�ȋƾ�ŉŐņʂǍǩ�°
�ǬśǍǣƥǨǤĝ�ńģŐƥƯǨǤĝ�ƟƯś

 DO� +Oא�V%&א(_ א-Z&א �ZQ Cא[אOQ X-כF Xא[א� אO4א u>6אE
 2D1&א zא"m$Nא hVWF Cא&#אא ?@A Kb hWE .!Db-$)

 +Oא�V) Cא[אOQ 7&א� א$#F K$&אG ET0 א�c#& +9E"0&א
 +3EDI zא"m$NאQ ET0 א�c#Q }6VEG .t3b !>G"#)

א&.אVQ /G%א�O$]-) -X א&O3אDE"3F "ZQ +ON א&O0א[אC א&%.3-<? 
כ%א A- (-�{ א34א

 j-6#&א (F K$&א ET0 (OU BOQ CאUGD.&א X-כF Xא /U-$E
 +J-%W) >-S-Q �O$]-) -Xא%VQ /Gא<&+ א&.אZ) B) אfO9J
 +EGאc) Gא _Uכא(9+ א Cא[אOQ >-S-Q Gא !>G"#) Cא[אOQ

 ET0 +&>אZ) zא"m$Nא B) +WFאV&א CאUGD.&3"א5 א) n.V&
.+9E"Q

 – Dm0&א (O3& +&-03) CאDE"3F 79J j-6#&א +O]730 א(כאF
 Df< _כ Gא zאEא !DpJ _א� כN79 אJ ET0 KZSD%&א }$]

Qאm$N"אZ) zא<&+ א&.אVQ /G%אU �O$]-) -XאKb 7$4 +%e 4א&+ 
 .t3b אO]"&אG x-63&א5! אD#&א CאS5> 79J Cא[אO0&6$א5 אUא
 CאUGDb B) Kc%p&א �E �O4%כB אV$N$א� OQא[אC אא>Zא

 Kb }�-) -A 7% כ%א�Z&אG אO]"&א iא-f&א5! אD4 CאS5>
 +JDN Cא[אOQ 79JG אfO9J j-6#&א Bכ%E Gא&א34+, א !D3.&א
 Bכ%E 0+, כ@&כEDU +E-S >אr51#+ א) B) +Q-ID&אG א�ED&א

OQ DE"3Fא[אC א&S5> B) +Q-IDאC א&#Dא5! א&O)-O+ א&"[Oא. 
 xD1#+ א�) B) Cא[אO0&א zא"m$Nא +O4אr (OO3F "ZQG

. A"VJא E%כc4 Bא� 79J ET0 אNא� כ_ 10 אEאz אEDf< Gא�

 Cא[אO0&א DE"3$Q +rאm&2 אD1&א +O4אr B) w3#$&א hWE
 w3#$&א א@A iאDSא Bכ%E ,K%O9Uאא x-$c%&79 אJ !>-3.%&א

 +Oא�V) Cא[אOQ g-$#F K$&א +E-W&א< אr5אא C1#%א&
 Cא[אO0&א +J-%W) B) +Q-c#%&א ET0 (OU +]53%אQ +9)כא

 ,!>G"#%&א Cא[אO0&א +J-%W) B) +Q-c#%&א (O3&א /) +א&כא(9
 v.9$א א�Yא&-א4". א B) +0EDU א%fVOQ +0cV&א X-כF Xא hWE

 zא"m$Nא Bכ%E @e"VJ , �-#9) _כpQ "4א&-א BJ +0cV&א
 +J-%W) B) +Q-c#%&א CאDE"3$9& }O#6F _)אZ0+ כcV&א

 +ONאc#&א _O9#F iאDSא hWE ,!>G"#%&א Cא[אO0&א

 DE"3$9& KNאO3&1א אm&א "EqE א)"VJ  
 (Cא&%#"<א ) C00אc%&א "E"#$& ET0 tN-$) B) % 20 BJ
 hWE .+6UאV&א Cא[אO0&79 אJ j-6#9& +)"m$c%&3+ אED19&

 CאDE"3$9& כ&YG DOR$) _כ&G Df< _כ& w3#$&א jכ%א$Nא
.+O)-O&אG +EDfp&א

�ǶŐųģŏǨǤĝ�ńģŠģŐʗǤĝ�ƄɿŻǇŝ
ǵźǍǇƽǨǤĝ

 7%�Z&אG אO]"&א5! אD#&א K$S5> Cא[אOQ Dbא-F K.כE
 Cא[אO0&א B) �-91%&א&#" אא<[7 א -AG ,(Tmax, Tmin)

 Cא[אOQ DE"3$& ,KZSD%&א }$]-Dm0$&א� אc#& +Oא�V%&א
א&G +Q-IDאא>Zא� א&Kc%p א&%.3-<!.

�ea�ȋǣƯƽǤĝ�ĖģǨǤĝ�ƃģŲś�Ƥƴơ�ƄɿŻǇŝ
 +S5> Xא lאD$bאQ K9Z.&א iא5 א&%אmQ tR� DE"3F Bכ%E

D4א5! [13+ א&cF (Tdew) x"Vא0ED3F gGא <D4 +S5א5! 
:+0ID&א [0< G0+ אID&א wIאV%&א Kb אO]"&א iא-f&א

Tdew ≈ Tmin    :(2-1)

 iא5 א&%אmQ tR� DE"3F Bכ%Ob +bאW&א wIאV%&א Kb א(א
 gGאcF (Tdew) x"V&א5! [13+ אD4 +S5> Xא lאD$bאQ K9Z.&א
:CאS5> 2-3 אfV) 4אGD1) אO]"&א iא-f&א5! אD4 +S5> 0אED3F

Tdew ≈ Tmin - 2 C0   :(3-1)

�ȋƑǨƖǤĝ�ƭģƯƗĬĝ�ńģŠģŐʏ�ƄɿŻǇŝ
�ǵƃĝʽŨǤĝ�ǶŮƃź�ńģǈǌʽƾ�řǩ

 _rא&-א +S-%&א DO6U Kc%p&א �E%כc4 Bא� אא>Zא
:+UאZ&א B) l51{ אאN 7&א

    :(4-1)
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�ȋƾ�ŦģʞʵǤĝ�ǶưƄƒ�ǶǤģũ
ǶǇƥŏǨǤĝ

�Żŏư�ŦģʞʵǤĝ�ǶưƄƒ�ƤƒǍņǩ
Ǧ2�ƭģƽŝƃĝ

ǶƽŐƽųģŞ���Ǧ�ĝ�ȊǌģƑŝ�ǌğ�ƄƴƜğ

ǶǤŻņƯǩ�ȈǤĞ�ǶƽŐƽųģŞ���Ǧ�3�°�1

ǶšǍǈ�ȈǤĞ�ǶǤŻņƯǩģŞ���Ǧ�5�°�3

ǶšǍǈģŞ���Ǧ�5�ȊǌģƑŝ�ǌğ�ƄľǕğ

 uאR9& KS5אm&1{ אc&א "VJ Kc%p&א �Ra: אא>Zא

.[z-E / 2z /j-SאRO)] g-W&א

 +E-�) +S5> ] 7%�Z&א iא-f&א5! אD4 +S5> :Tmax

.[(�-OcO9ON)

 +E-�) +S5> ] אO]"&א iא-f&א5! אD4 +S5> :Tmin

.[(�-OcO9ON)

.[-0.5 +E-�) +S5> ] (0.19 - 0.16) }O#6$&א(_ אZ) :Krs

 +O9א&"א� wIאV%9&  0.16 BOQ }O#6$&א(_ אZ) �GאD$E
.+O94אc&א wIאV%9& 0.19G

�ŦģʞʵǤĝ�ǶưƄƒ�ńģŠģŐʏ�ƄɿŻǇŝ

 ��O� "��VJא� א&O0א[��אC א&3%אJD��c& +��N+ א&EDא�
  E%כ��B אm$��N"אz א&��O3) א&��O0ED3$+ א&��-א5<! 

:K&א&$א jG"��W&א Kb

�Pan�ƄŲľņǤĝ�ƞǍũ�ǶǇʞʵƦ
&WBQPSBUJPO�.FUIPE

FAO- �O$]-)-Xא%VQ-Gאb  +3EDI Xא B) (�D&79 אJ
 Kr-F K$&א !"O4-&3+ אED1&א KA Penman-Monteith

 l-4 +3EDI jאqFא , ETo א�c#& FAO +%�V) אfQ
א&79J z"m$cF Dm0$ [1אG 2אA >-ZEG /N@א אNאNא 

 BEDO`א&כ �@WFG , +1OcQG א"S +O9%J +3EDI אf]-כ&
(B א&%qאG BOJ5א&0אBO`4 אm$N"א(fא.

�ƄŲľņǤĝ�ƞǍũ�
&WBQPSBUJPO�1BO

 iא&%אQ !i-��9%%&א lאא��4-א B) D��m0$&א j"��Z) >"��#E
 wbא-$F , 5אא(��1א j-1A z"��J +��&4א K��b .+&-f��cQ

 lא.m]א /��) +VOZ) !D��$b jא��� D��m0$%&א iא&%��א +��O%כ
 B)aF .!D��$.&א n.] jא��� l-#&א K��b iא&%��א w��%J

אא��4-א��OU lא� א&$א}D��O א&%D$��pכ &א>��Zא� Gא&EDא� 
 K&א&$אQG .K��e1{ (א��N 79J +��Q-ID&אG !5אD��#&א +��S5>G

hOW$��cE א&#��-��3ED1Q l+ (%א}n��.V& +��9 א&Z-א(��_ 
א&%Vא���O+ א&$��7��9J D��{aF K [$��{ א&%#אY /)G ._��Or&כ, 
 iא&%א X��3"אb BOQ Cא��bא�$א d$VF _��)א-J !"��J אכ��VA

.j-6#%&א B��) iא&%א X��3"אbG i1{ א&%א��N B��)

 (OUG l-��#9& Dm0$&א (��OU B��OQ 2D.&א B��) (���D&7��9 אJ
 lאא��4-א jאq��Fא , _��Or#%9א& K��ZSD%&א }��$]-Dm0$&א
 D��`אכ Gא zא��E10 א CאD��$.& ETo (��O3Q a��0V$9& z"m$��cF
 /) (Epan) l-#&א B��) א&��3%א� D��m0$&א t��Q5 (��$EG
 jא� B��) (ETo) j-��6#%9& K��ZSD%&א }��$]- D��m0$&א

 Kb >5א&��-א -��#V&7��9 אJ (Kp) א��O0EDWF "%$��c) _��)אZ)
: +��O&א<&��+ א&$אZ%&א

ETo = Kp x Epan      :(5-1)

ƼŏƜ�ƄŲľǤĝ�ƞǍĔĔũ�
��� �

 (N 120.7 ?D1U ,gDeכ9] <א< “A» |Vr Dm0&א l-4
� (B (א<! א&#"E" א&%OJ ) B.9Rא5 -V6) .(N 25 [3%JG
 !"JאU 2-b v0`E . ()(0.8) +O]"Z) +כO0N B) G22) א

 /�-F .l51{ אאN x-$c) BJ (N 15 אfJא.F5א +O0p�
 .l-#&א �QDF+ אDb 730E �O#Q [9.Nא� N 5) אU _.Nא

 7$4 iא&%אQ א%EG  א(א%F אO3bא l-#&א X-כE Xא hWE
 �.mVEא Xא hWEG l-#&א +b4א _.Nא (N 5 �אF5.א
 ($EG l-#&א +b4א B) (N 7.5 B) D`אכ iא&%א  �-cV)

 +&-9O#9& �-0Nכ_ א _U79 אאJ !D) ,zא[$�אQ ?"E"WF
 B) +J-V6%&א l791 אא4-אF .!"pQ iא&%אDכZF XG>
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(א<! א&#"E" א&%E-VN B.9Rא� A"QאX-9Q X אא&%z-OV. א 
 ,+ONאO3&א Cא&091$%א B) l-#&2 א-b 0כ< /�G D0$ZE
 lאא4-א +E%4א hWE Bכ&G .[)א"m$Nא z"J _L.E _Q

OcQא� &%V/ אF5-אi א&#O-א[אfV) Cא. 

 _3F אG ,hpZQ �G5q) /U-%&א X-כE Xא _L.E 
 +1O#%&31+ אV%&א X-כF Xא hWEG ,z 20×20 BJ ?>אZQא

 ?@A /3F XאG .+U1אQ iא-f&כ+ אD#Q א�%c9& +4-$.)
 Kb Gא +JG5q%&א +ZNאp&א j-3#&א qכD) Kb Cא&1#%א

.j-3#&9כ אF Kb }ED9& +fSא&%-א /Uא&%-א

 n.VQG Dא&06א� א&0אכ Kb א�O)-E lאא4-א CאiאDU @�aF

 @�aF .+9Iאf&אא(1א5 א +O%כ [Ob 3א�F g@&א vU-&א
 (stilling well) >-כD&1-א[+ אNא B) Dm0&א CאNאOU

 +J-V6) +]1-אNאא ?@AG .l-#&א +b4א �DU +ZUא&-א
 +#$b /) 0א�ED3F (N20 w%ZQG (N 10 D13Q X"Z) B)

U  "VJ !DORrאfF"Jא.

S-F" 4א&$אX >אZe$אX &$-�/ א&#-A l%א: 
E-�/ א&#-b l-2 �1אi [0אKF א�DO6U DL(hpJ) א. 

.iא>DS +QD$Q א�#)
 .� C0אVQ א�#) iא>DS +QDF 79J l-#&א /�-E

.DLא�

$MBTT�"�QBO�� ��ƼŏƜ�ƄŲľŝ�ƞǍũć�1-1�ǢǔƖǤĝ
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ƞĝǍũĭģś�ǶƥŐŨǨǤĝ�ƻǌʽƪǤĝǌ�ƄŲľǤĝ�ƞĝǍũğ�ƮơǍņǤ�řŐņǤģũć�2-1�ǢǔƖǤĝ

ŦģʞʵǤĝ ŦģʞʵǤĝ

ƞǍŨǤĝ

ƃǍľư�ǶǇƥŏǩƄŊǕğ�ǌğ�ĝʽņǩ�50 ƄŊǕğ�ǌğ�ĝʽņǩ�50 ƃǍľư�ǶǇƥŏǩ

ƞǍŨǤĝƄƠųğ�ǡǍƛŨǩ ƄƠųğ�ǡǍƛŨǩƻģŮ�ŧƥƒ ƻģŮ�ŧƥƒ

�ƞĝǍũĭĝ�ńıǩģƯǩ�

 [%W4G l-#&א �-] hc4 lאא4-א Cא(אZ) |9$mF
 +31V%&א Gא l-#&א� א&7 אED&5-0 אJ +31V) +&4אG

 !DO09+ כr31+ א&.אV) v]כ%9א כאb , (fetch) +9rא&.א
, כ%9א כאX א&f-אi א&%$#Dכ b-2 א&#-l אכ`D אqFא[א� 

VFGא3Nא� (/ א&%31V+ א&.אg-$#E .+9r א&f-אKb i 4א&+ 
 79J (א) +&א&#א Kb !DO09+ כrאb +31V) /) XאqFאא

mQא5 (אi אכ`FG Dכ-D4 +S5> XאF5] אU_ (3א5[+ (/ 
 +rאm&א Cא(אZ%&(1) א (U5 jG"W&א lDZE .(�) +&א&#א

 i1אR9& +.9$m) Cכ &#אא&YG (A) |Vr  l-#&אQ
 .+Oא�V%&א jאא4-אG +9rא&.א wIאV%&אG K�5אא

 DE"3F א`) Bכ%E ,Cא[אO0&א �ZQ X3"אb +&4א KbG
JDN+ א&EDא� Qא�@ א&O3%+ א&Zא&%z u2=2 +O / � אG כ%א 
 +JDN Cא[אOQ DE"3F !D3b Kb jG"W&א Kb }�-) -A

  RHmean +O0cV&א +Q-ID&א tN-$) DE"3F Bכ%EG , א�ED&א
 :x-63&אG אO]"&א iא-f&א5! אD4 CאS5> B) K0ED3F _כpQ

 RHmean=50e0(Tmin)/e0(Tmax)+50

�ńıšŻƯņǤĝ
 �ZQ 7&א jGא"W&א Kb +S5"%&א KP Cא(אZ%&א� א$#F

א&$�ZQ Kb ,_E"Z א&�uGD א&$BOZQ @�aF (& K אא0$Jא5 
כ#א&+ א&%VאwI א&$K א fOb "S-Eא 5y 5-1FאKJ, אVJ G"(א 

 X-9&אDOORF 9+. כ@&כE-I _Orא#%Q +Iא#) lאא4-א X-כF
 79J D{aE l2 אא4-א-b 0כ< >-SG Gא l-#9& KNאO3&א

._E"Z$&א �ZQ 7&א l-#&א(_ אZ) א�$#E K&א&$אQG CאNאO3&א

 79J +9%$p%&אG +J5אq&א אfOb DA>qF א K$&א wIאV%&א Kb א(א
 +JG5q%&א DO� iא>DW&א Kאא5א� B) +ZNא< Cא4אc) 

 -A כ%א ( «�» +&א&#א gא !DO09+ כr31+ א&.אV%&א אfOb X-כF)
 "U ,+EGאD#6&0] א< Gא +EGאD#6&א wIאV%&א Kb jא&#א [O9J

 +rאm&א jG"W&א Kb +S5"%&א KP l-#&א(_ אZ) (OU א�$#F
 +0cVQ �O.mF 7&א� אED&א אfOb D`כF K$&א +bאW&א wIאV%&אQ
 CאE-$c) אfOb X-כF K$&א wIאV%9& +0cV&אQ א(א ,  +EאR&

א&EDא�, S5>G+ א&#DאG , !5א&Q-ID+ א&F "U +&"$Z) +O0cV#$א� 
 G 5 BOQ א) �GאD$F +0cVQ �O.mF 7&א +S5"%&א (O3&א

 KP _)אZ%&א� א$#E 3" אb !>50+ א&0אID&א wIאV%9& +0cV&אQ א(א ,
 ._O9U �O.mF 7&א Gא �O.mF 7&א
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 ,l-#&א B) Dm0&א (OU 79J lאא4-א iאI D{aE "U
 79J jG"W&א Kb +S5"%&א lאא4-א Cא(אZ) w01VF

 z-OV%&א<! אא%Q א�E-VN +O91%&א +V.9R%&א lאא4-א
 zGא&3%א Yא<! א&.-א) B) +ZV6%&א lכ@&כ &א4-אG

 |O.I uא�$א �"#E .(stainless steel pans) 69"א&
 �-1N X-כF א)"VJ Epan l-#&א B) Dm0&3"א5 א) Kb

 .�OQאא XאA"&אQ +O91) +OS5אm&אG +O9א&"א� lאא4-א
Ey �"#Fא<! I "VJ  +0cVQ  Epan (OU KbאAiא 

 l-#&א אfV) �-V6%&א&%א<! א (AאcF "U  .>-Nאא X-9&אQ
.+9O�� +E-�) +0cVQ deא$V&א Cאbא�$א Kb

 [O9J +�bא&%#א ($E g@&א iא&%א �-cV) x-$c) "ZEG
, d$VE "3b �1א &RאVJ  +E"(א  Kb א&#-f) l%א אLEא�

 10 ( ) |Vr Dm0&א l-4 Kb iא&%א x-$c) �.mVE
 BOQ א) +ZUא&-אG +&-03%&א +ONאO3&א CאE-$c%&א BJ (N

 >-SG Xכ%א א . +E-9Z&א l-#&א +b4א _.Nא (N 7.5 G 5
>0כ (`b v0-2 א&#-g>aE "U l א&7 א&7 �.� (3"א5 

.  +EאR& _6F +0cVQ l-#&א B)  Epan Dm0&א

E%כ�G B/ א4-אl א�אQ !i-9%) +Obא&%אi 7$4 4אf$bא 
 5-O1&א �D< B) "#9& א�O3&א lא4-א B) �D3&אQ אO9Z&א

 79J _L.$N 5-O1&א Xא ,Dm0$&א lא4-א B) i%9א&
 +&-fc& iא&%אQ א(א%F +�O9%&א lאא4-א zא"m$Nא h9אא�

 Dm0&א� אOU lא4-א /�G hWE א�)-%J .אfV) �Dp&א
 j-�> /V%& א�OcQ +Iא#)G +V)א +ZNאG Bא(אכ Kb

א&#O-א[אG Cא&fV) �Dpא. 

א F "EqEא}J DOכא5! א&%אKb i א&#-79J l (3"א5 
 l-#&א z>3אF h0cQ  DOR$FG , B) D`אכ  Epan Dm0&א

. h0cQG |9$9& [�DZFG אJא<! Iאe] אLEא�

�ǶśǍƦƄǣǤ�Ƕŏšģľņǩ�ńģšǍņƑǩǌ�ǶƽǣņŲǩ�ƭģơǌĭ�	"
�ƼŏƜƄŲľǤĝ�ƞǍŨǤ�	KP
�ƞǍŨǤĝ�ǢǩģƯǩć�1-1�ǡǌŻŭǤĝ
	'"0�*SSJHBUJPO�BOE�%SBJOBHF�1BQFS�/P�����
�ŦģʞʵǤĝ�ǶưƄƒǌ�ǶŐʗƑŏǤĝ

 ƞǍũ
”A« ƼŏƜ

:ğ ǶǤģũ
ƄƠųğ ƄŐƛǈ ĽƖư ģǭŐƾ ǍǨŏš ƞƃğ ȋƾ ƭǍơǍǩ ƞǍũ

:ļ ǶǤģũ
ǶưĝʹʾǤĝ řǩ ǶŐǤģų ƞƃğ ȋƾ ƭǍơǍǩ ƞǍũ

 rH
�ƤƒǍņǩ

�ƟƽŲŏǩ
 40<

�ƤƒǍņǩ 
70-40

ȋǤģư 
70>

�ƟƽŲŏǩ 
 40<

�ƤƒǍņǩ 
70-40

�ȋǤģư 
70>

�ǶưƄƒ
�ŦģʞʵǤĝ
	ň�Ǧ


	Ǧ
�ĽƖƯǤģś�ǵģƥƴǨǤĝ�ǶǣƜģƽǤĝ�ǶƾģƑǨǤĝ	Ǧ
�ĖĝźƄŭǤĝ�ǶǣƜģƽǤĝ�ǶƾģƑǨǤĝ

�ǶƽŐƽų�
2<

10.550.650.7510.70.80.85
100.650.750.85100.60.70.8

1000.70.80.851000.550.650.75
10000.750.850.8510000.50.60.7

�ǶƥƒǍņǩ
5�2

10.50.60.6510.650.750.8
100.60.70.75100.550.650.7

1000.650.750.81000.50.60.65
10000.70.80.810000.450.550.6

�ǶšǍǈ�
8�5

10.450.50.610.60.650.7
100.550.60.65100.50.550.65

1000.60.650.71000.450.50.6
10000.650.70.7510000.40.450.55

� ȫĝŻŮ�ǶšǍǈ
8>

10.40.450.510.50.60.65
100.450.550.6100.450.50.55

1000.50.60.651000.40.450.5
10000.550.60.6510000.350.40.45
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�ńģŐƜǍŝ
 Xא&%@כ��-5! א&7 א Cא��E"Z$&אG C��0$א5אJאא DO��pF

 "U אf& +��3Qא&1%א Cא<א��Z%&א Gא jGא"��W&א zא"m$��Nא
 K$&א +��O9#%&א +��O�O0&א(��_ א-Z&א /��O%S @א��� K��.כFא

 iאDS5! אGD�G ,X0א��c#&אQ  Kp  (��OU 7��9J D��{aF
 !DEאZ) iאD��SאQ 7r-E .+��O9#%&א Cא��E"Z$&א ���ZQ

  ET0 (O3Q +��]53א)  Epan l-��#&א D��mQ (��O3& +0��NאV)
 .���O$]-) Xא��%VQ +��3ED1Q +Q-��c#%&א

 +JG5q) +4א��c) Kb l-#&א /���G !5GD��LQ 7��r-E
 /QD) BJ אf$4א��c) _��3Fא D��O6U D��Lא� j-��6#%Q

 ,qכD%&א K��b l-#&א /���-E א XאG .z 15×15 ?>א��ZQא
 DLאא� j-6#%&א +��b4א B��J "Z0E Xכא��) Kb v��0`E _��Q

.z10 BJ _3E א א��%Q }ED&א? א��WFא K��b

VJ"(��א א OQ D��b-$Fא[��אC (3אJD��N BJ +��N+ א&EDא�, 
 Kp CאQא��c4 Kb B��O$E5GDL&א +O0��cV&א +��Q-ID&אG

 (O3& CאD��E"3F z"m$��cF ,�G5"%&א /��U-%&א K��b
 }6VE .+��Oא�V) +1#) �D��Uא B��) +��Oא�V%&א(��_ א-Z&א

��Qא���aF X@ א&%$-1��Nא��f& C@? א&Z-א(_ ��A Kb@? א&#א&+ 
 ({ +��VOZ%&א +��OV)q&א !D��$.9& CאQא��c#&א K��b אf)א"m$��Nא

.!D$.&א n��.V& Epan l-#&א D��mQ t��N-$) @���aE

�ǡǍƛŨǨǣǤ�ŧņʂ�°�ƄŲľņǤĝ�ļģĔĔƑũ
	&5D(

 +3ED1&א ?@��A Kb ETc j-��6#%9& }��$] -D��m0&א h��c#E
�D��LQ א&D��m0- [$��{ א&%Z%Q ET0 j-��6#%9& K��ZSDא(_ 

 :Kc j-��6#%&א

ETc = Kc ETo     :(6-1)

[z-E/()] j-��6#%&א }��$] -D��mQ =ETc

[C4"אG XG"Q] j-��6#%&א(��_ אZ) =Kc

[z-E/()] K��ZSD) j-��6#%& }��$] – D��mQ =ETo

 "U +��.9$m%&א +��E-W&א uGD���&א CאD��O{אF (���Z) Xא
 <(B��%� v��W א&D��m0- [${ א&%ETo K��ZSD א&3%"5. 

 QG%��א אD��<a) _��`%F ETo X א&��091$%אC א&��E-W+, &@א 
��bאX א&%Zא(��_ 0$E KcאB��E כ`DOא� h��c4 �-א� 

א&j-��6#% א&%G B��OZא&��Q _��O�� "��4 7א&%Vא�. AG@א 
 BOQ א) +O��NאO3&א Kc (��OU _��3] Xכא��)אאQ _��ZWE 

א&%-אG /��U(��א B��OQ א&%Vאw��I א&%Vא�AG .+��O@א אLEא� 
��A- א&h0��c א&j-��039& K��e"0% א&Zא&%��Z) +��3ED1& Kא(_ 

 vEDS3+ אED1&א ?@��A !"��eאb h0��cQG ,j-��6#%&א
 (�Z%& KC _��)א-J >אWEאG D��E-1$& !D��O`כ Cא��N5א>

._��Orא&%#א

 .+O��NאO3&א uGD�&א v��#F ETc 5"��3E Kc _��)אZ%&א 
 j-6#%9& }��$] -Dm09& 7��9Jא&#��" אא _��`%E א@��AG

 >-OU gא "S-F א א��A"VJ K$&א uGD���&א _��`%E g@��&אG
 h0��cQ }$] -Dm0&א Gא j-��6#%&7��9 [%��- אJ +���GD.)

q��WJ א&%��אi,אG כ`א��b+ א&j-6#% , אlD) G , אG א��pJא� 
 }$] – Dm0&אG .אא(��א� �-��R� Gא CאD��p4 Gא5!, א���

 ($E Kc j-��6#%&א _��)אZ) zא"m$��NאQ 5"��3%&א ETc
 ETc !5GDL&א "��VJ +O��NאO3&א D��O� uGD���9& [��9E"ZF
 gא Gא K�OQ uD��, gא >-SG +��&4א K��b +��rא� ,adj

 }��$] – D��m09& א��A"OO3F Gא א��ADO{א$Q +��bGDZ) +��Orא�
 .ETc

�ǢǩģƯǨǤ�ǵźŻŨǨǤĝ�ǢĔĔǩĝǍƯǤĝ
�ǡǍƛŨǨǤĝ

 qO%F K��$&א� א-m&א D��O{אF B��J j-��6#%&א(��_ אZ) D��0ZE
 g@&א KZSD%&א h��pZ&א B��J K��1%V&א K��93#&א j-��6#%&א

 [O9JG ._��)א&כאQ l5אא K1REG v��Qא{ ?D��f�) X-כ��E
 Kc Cא(אZ) א��f& X-כ��F +��.9$m%&א _��Orא&%#א Xא��b

 j-6#%&א� א-��� K��b D%$��c%&א D��OR$&א X9$.��+. כ%��א אm)
 Kc _)אZ%&7��9 אJ א�LEא D��{aF -��%V&א (��N-) !D��$b +��9OI

 }$] -Dm0& _��%כ) iq��S -A D��m0&א Xא א��%Q א�D��Oא�G .
א&b ,j-��6#%א&���uGD א&%D��mQ 7��9J !D��{a א&$QD+ אLEא� 

.Kc _)אZ%&7��9 אJ DO{אF א��f& X-כ��E
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ǡǍƛŨǨǤĝ �ƭǍŠ
 B) nכZV%&א �h0cQ אא�$אKb u אא&G"O0 (אא>Zא
1N{ א5Gא2 א&0VאG , (CאF5.א� א&�G ,j-6#%-א� 

 -%V&כא(_ א j-6#) B) }$] -Dm0&א Xאb 5-R`&אG +U5-&א
 .ETo KZSD%&א }$] -Dm0&א BJ |9$mE א�"OS gGD)G

 K&אZ&א �bא&%��cאb+ א&B��OQ +��OVO0 א&0Vא��FאG ,CאאF5.��א
 _Orא&%#א B��) "��E"Z&א +]-��p�G ,Cא��F0אV&��9�%+ א&

 ?@A Cא(אZ) _��ZWF _��)א&כאQ +��O)אV&א +��OJ5אq&א
א&%#אKc _��Or אכ�G ,1 B��) D��0א&��0א� (א Eכ��Z) Bא(_ 

 KZSD%&א B��) 10-5 5��3%"אQ D��0אכ   Kc j-��6#%&א
 �Z0& 20-15 B��) D0��6_ א&7 אכE "��UG ,(Kc=1)
 ,+ZObD&א&��@5! אG ,!5@&��9+ (`��_ אE-1&א _��Orא&%#א 

 .Dכ��c&א h6U Gא

 Cא(א��c%&א }$.F j7��9 כ_ 4אJ uא��Vrאא (���Z) K��bG
 Cא(א��c%&א �GאWF 7&א +��bאא�אQG .�-1��c&א< אy כ��%9א

 +)G3א)G א��A>"JG Cא(א��c%&אא /U-) Xא��b +���O09&
 B) iא&%א X��3"אb >"#F 5א��m0&א j5א2 א[��3$אG1{ אא��N
 Kb t3b אfFא(א��c) /��3F K��$&א uא��VrאאG .j-��6#%&א

 +U5-&א +)G3א) Xא Gא +��U5-&א B��) _.��Nאא h��]אW&א
כF !D��O0כ��-Z) (��OU Xא(א��A C@? א&%#אO0��c] _Orא� 

 (�Z)G Cא��OL%#&7��9 אJ w01VF +��&א&#א ?@��AG .D��Rrא
 .+1Uא��c$%&א&.-אכ��] א

�ŰģŏǨǤĝ
אX א&$D��ORאK��b C 4א&��+ א&��EDא� B) DORF (3אG(��+ א&#Dכ+ 

 Cא(אZ) 7��9J D��{aF K��&א&$אQG _��Or#%9א& +��Oeא-f&א
 j-Iא X-כF K��$&א _��Or��9כ א&%#אF +��rא, �א��f9Orא#)

 2D.&א DO{אFG .Kא���D$bאא K��ZSD%&א h��pZ&א B��)
 h��pZ&1{ א��N BOQ +Oeא-f&כ+ אD#&א� א-��� K��b

 +rא� t��3b v��cO& +��OJ5אq&א _��Orא&%#אG K��ZSD%&א
 +Oא�V%&א uGD���&א /) D��OR$F א��f]א _��Q ,B��OZ) j-��6#)
 +Oeא-f&כ��+ אD#&א� א-� Xא א��%QG .j-��6#%&א j-��IG

&B��) "��E"Z9 א&%#א��Or_ א&5qאF +��OJכ-X אכD��0 (3א5[+ 
 )  ET0 7&אETc B��OQ +0��cV&א Xא��b ,K��ZSD%&א h��pZ&אQ

 C>א>yא< כ%9א א>q��F _��Orא&%#א B��) "��E"Z9&  (Kc gא
 wIאV%&א K��.b .+O0��cV&א +Q-ID&א v��9UG א���ED&א +JD��N

  (OU X-כF +JD��N D`א� אכ��ED&אG א���bא.S D��`אאכ +��Oא�V%&א
 +Q-I5 D`אאכ +��Oא�V%&א w��IאV%&א K��b 7��9 . א(��אJא  Kc

._Uא KC (OU X-כ��F +JD��N _Uא א��f4אE5G

ǶśƄņǤĝ�řǩ�ƄĔĔŲľǤĝ
 BOQ j-6#%&א }��$]G +��QD$&א DmQ B��E0אF D��O{אF d��)>

א&%#א��Or_ א&G +��O93#א&1��c{ א&%Z) B��%� K��ZSDא(_ 
 _Or0+ &#%9א��cV&אQ .Kc j-��6#%&א(��_ אZ) 7��J"E "��4אG

YאC א&��1Rאi א&כא(��_ ZEGכ��A n@א א&%Zא(_ ��pQכ_ 
 B) Dm0&א Xא ,t��3b }$V&��3"א5 א) K��b B��Eא&0$א n��Oe5
 ._Orא&%#א B��) �-V&א א@��f& א�O0��c] _��O9U X-כ��E +��QD$&א
Eכ��-F Xא}D��O א&3��N "ZQ D��m0-� א&D��1% אG א�אO) +bא? 

 K1RE אG D��ORr j-6#%&א X-כ��E א��)"VJ +��rא� gD��&א
 Bכ%E uGD���&א ?@A _`) v��#F ._��)א&כאQ l51{ אא��N

Z) D��E"3Fא(��_ א&��pQ Kc j-��6#%כ_ Q K��cOe5אא�@ 
 X-כE א)"VZb .+��QD$&1{ א��N _9Q 5אDכ��F x"��) 5��0$אJאאQ

 Gא gD9& +WO$] v��U-&א (���Z%& ��$0א�) +��QD$&1{ א��N
א&E ,D��1%כ��-X (��3"5א א&1��N B) Dm0{ א&$��QD+ כDO0א� 

Gא&%Zא(��_ G B��J "��EqE "��U Kcא��A _`) Kb "4@? א&#א&+.

ǡǍƛŨǨǤĝ�ǍǨŠ�ǢĔĔũĝʽǩ
 i1אR&��3"א5 א) [Z) D��ORF ,j-��6#%&א -��%] 5-��1F כ��%9א

 .[U5אGא4+ א��c)G ,j-6#%&א �אאG ,K���5אF5.��א
h0��cQG אא�$א��bאK��b C א&D��m0- [${ ���אD) jא4_ 

 B��OZ) j-��6#%& Kc _��)אZ%&א Xא��b +��.9$m%&א -��%V&א
 (��N-) (O��c3F Bכ%E כ%��א .-��%V&א !D��$b +��9OI D��OR$E
 ,+O&G��94+ אאD%&א�#��+: אG _4אD) /��Q5א&��7 א -��%V&א

 ,(��N-%&6$| אV) +��94D) ,j-��6#%&5-��1 אF +��94D)
 }�-E (3-1) (��U5 _כ��p&אG /(��N-%&א D��94+ א�D)G

 +.9$m) �א&$��c9c_ א&��Zא��A h��c]G z@? א&%Dא��4_ א[��-א
._Orא&%#א B��)
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ǢŐƜģŨǨǤĝ�řǩ�ǶǇǣņŲǩ�ƭĝǍŠĭ�ǡǍƛŨǨǤĝ�ǍǨŠ�Ǣũĝʽǩć�3-1�ǢǔƖǤĝ

�ŧņʂ�ƄŲľņǤĝ�ļģƑũ
&WBQPUSBOTQJSBUJPO�

�"RVB$SPQ�ŬǩģŠƄś�ȋƾ
Z) z-f.) z"m$cEא(_ א&c#& j-6#%א� [${ 

 (ET0) KZSD%&א }$]-Dm0$&א �DLQ (ET) j-6#%&א
ZQא(_ א&ETo DE"3F B%L$E ,(Kc) j-6#% (א&3"5! 

 uGD�&א CאDO{אF (�Z) (g-W&א uאR9& +EDm0$&א
א&E-W+ א&%79J +.9$m א&VOQ  ,}$]-Dm0$%א Z) B%L$Eא(_ 

 �G5"%&א j-6#%&א qO%F K$&א �e6אm&א j-6#%&א
 }$] -Dm0$&א� אc4 Kb z"m$c%&א KZSD%&א hpZ&א BJ

 .KZSD%&א

 +QD$&א Dm0F G j-6#%&א }$] BOQ AquaCrop _6.E
:Xא(אJ z"m$cE G _6.V) _כpQ א%fV) _כ hc#EG

(Zא(_ [${ א&%#אc#& (KCTr) _Orא� [${ . 1
,j-6#%&א

2 . B) Dm0$&א� אc#& (Ke) +QD$&א? אO) Dm0F _)אZ)
.+QD$&1{ אN

 +Q-I5 CאY +QDF B)(Trx) _Orא� [${ א&%#אc4 ($E
OU �DLQ  !"OS%+ א&Dm0$-[${  א&%Z%Q (ETo) KZSDא(_ 

.(KCTr,x) j-6#%&א }$]

crop transpiration = Trx = KCTr x ETo    :(7-1)

Soil evaporation = Ke x ETo    :(8-1)

 /) Ke hNאV$EG (CC) KF0אV&א i1אR&א /) KCTr hNאV$E
(1-CC)  +b-pא&%כ +QD$&א

Eא�@ (Zא(_ [${ א&Kb (KCTr) j-6#% אא0$Jא5:

א&6mא�e א&$qO%F K א&j-6#% א&%"VJ �G5"(א . 1
 hpZ&א BJ CCx 7%�Z&א [$%OU KF0אV&א i1אR&�90 אE

 .KZSD%&א

2 ..(CC) _3#&1{ אc& KF0אV&א i1אR&א +O1RF +0c]
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	CC�
ǶǤŻƯǨǤĝ�ȋˋģľŏǤĝ�ĖģƥƴǤĝ�ǶľƑŠǌ	CC
�ǶŐǣƯƽǤĝ�ȋˋģľŏǤĝ�ĖģƥƴǤĝ�ǶľƑŠ�řŐʏ�ǶǈıƯǤĝć�4-1�ǢǔƖǤĝ
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 i1אR&א /) (KCTr) j-6#%&א(_ [$��{ אZ) h��NאV$E
 i1אR&א +O1RF +0��c] !>אEy (��$E G .(CC) K��F0אV&א

 KF0אV&א i1אR&א +��O1RF +0��c] 7&א CC +O9Z.&א K��F0אV&א
 X-כE א)"VJ , j-6#%&א }��$] DE"3F "��VJ   +��&"Z%&א
 }$V& +Obא�א +��UאI א�$F , _%$כ) DO� K��F0אV&א i��1אR&א
 /) Tr j-6#%&א }$] h��NאVF _��ZWF (Tr) j-��6#%&א
 Kb BO0) -A כ%א K��1� B) D`אכ CC K��F0אV&א i��1אR&א

 CC KF0אV&א i1אR&א +O1RF +0��c] X-כF א)"VJ ._כ��p&א
 KVZE א@A . 65 _Z.&אQ ���90F   Xא��b , 50 +EGא��c)
 Xא j-6#%9& Bכ%E , _��%$א&%כ DO� i1אR&א h0��cQ [��]א

 _6#E א%Q +]50+ 30 (3א��cVQ D`אכ +UאI 7��9J _��6#E
 .t3b g-9Z&א KF0אV&א i��1אR&1{ א��N B) [O9J

  KCTr =KCTr,x     :(9-1)

Trx =KCTr,x    :(10-1)

 : �O4

 jאכ$%א "VJ j-6#%9& 76Uאא }$V&א(_ אZ) KCTr,X
(CC = 1) KF0אV&א i1אR&א

 Cאbאא�$א h0cQ 1 BJ _Or#%9א& KCTr,x+%OU |9$mF
 �e6אm&אG , j-6#%&א �Kb א[Zכא� אא>G , +ZאF5.א
א&"VEא(OכO+ א&f-א6�G , +Oeא�e אא5GאG 2א&%cאfVJ zא 

 KZSD%&א hpZ9& [$%OU B) � 10-553%"אQ .KZSD%&א hpZ9&
 B13&א _`) _Orא&%#א (�Z%& 1.1 gGאcF  KCTr,x +%O3b

G א&10אIא G א&j-bG yD א&E-6א G א&p-["5 א&cכ0J G gDא< 
 79Jא KCTr,xX-כE . DOZp&א G }%3&א G ?5G"V0&א G n%p&א

.Dכc&א h6U _`) +9E-1&א _Orא&%#א �Z0& � 20-15 53%"אQ

 j-6#%&א }$]G (CC) KF0אV&א i1אR&א BOQ hNאV$&730 אEא
}אQ$א DOR$E _Q �א5G> j! [%- א&E .j-6#%$) (#אכא! 

 KCTr,x j-6#%9& K%�Jאא }$V&א(_ אJ +%OU _E"Z$Q כ&Y
:K9E0$א5 (אJאא BOZQ @א�F _E"ZF Cא(אZ%Q

KC5S�ǡǍƛŨǨǤĝ�ŧņʂ�ǢǩģƯǩǌ�ȋˋģľŏǤĝ�ĖģƥƴǤĝ�ƃǍƥŝ�řŐʏ�ǶǈıƯǤĝć�5-1�ǢǔƖǤĝ
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ǢŐƜģŨǨǣǤ�ǶŐţģǨǤĝ�ńģŮģŐņũĪĝ�ƄɿŻǇŝćȊƄǤĝ�ǫģŐǩ�ǵƃĝźĬ�AquACrop�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

KCTr,x _E"ZF &$א}D%J z"3F DO א&0VאE -AG : Cא�@ 
 "ZQ  _)א&כא KF0אV&א i1אR&א D%J z"3F 50$אJאא BOZQ

 +O&א`) uGD, Kb (CCx) 7%�Z&א [$%OU [�-9Q
  +�-mOp&94+ אD) [�-9Q _0U G (Cא<אfSא "S-Eא)

 KF0אV&א i1אR&א D%J z"3F g>aE �O4 , senescence
 79J j-6#%&3"5! א& D%$c)G tOcQ lא.m]א&7 א

 B) כ&Y !אכא#) ($E G Ke-L&א hOכD$&אG }$V&א
KCTr,x+%OU B) _93E _E"ZF _)אZ) wO01F jא�
 %0.3 jא&%`א _O0N 79J) +$Q1+ }אOcQ +0cVQ 
; j"Z) j-6#) _)אZ) [VJ d$VE א ), (%א �O)-E

 7]"$F :+�-mOp&94+ אD) i"Q DO{א$&  KCTr,x _E"ZF
 79J KF0אV&א i1אR9& gDLm&א �-%W%&5! א"U

 i"Q "VJ �-#9) _כpQ Ke-L&א hOכD$&אG }$V&א
 _E"ZF _)אZ) wO01$Q כ&Y !אכא#) ($E ,+�-mOp&א

 i"Q "VJ 1 +%OU B) �UאV$E KCTr,x+%OU 79J Dא�
 +Eאf] Kb 0 +%OU 7$4 (CC=CCx) +�-mOp&א

.(CC=0) +�-mOp&94+ אD)

 Kb -%V&5! אG> jא� KF0אV&א i1אR&5-1 אF _כp&א BO0E
 ,_.Nאא Kb KCTr j-6#%&א(_ [${ אZ) DORFG 79Jאא

 "VJ KCTr,x (1.1) 7%�Z&א +%O3&א&7 א  KCTr +%OU _6F
 KCTr �.mVE כ&Y "ZQ ,(CC=1) KF0אV&א i1אR&א jאכ$%א

 , KF0אV&א i1אR&א D%J z"3F /) |O.I _כpQ א�OWE5"F
 +�-mOp&א i"Q "VJ /EDNG �-#9) _כpQ �.mVEG

.KF0אV&א i1אR&א B) +�-mOp&93_ אF א)"VJ
 Kb ?אO%&א +O%כ -%V&5! אG> jא� AquaCrop Kאכ#E

 BOQ  +Oeא&%א +]yא� א&%-אc4 wEDI BJ 5G@W&31+ אV)
 (gD&אG 51א)אא j-1A)5G@W&31+ אV) 7&א? א&-א5<! אO%&א
 K#1c&א XאEDW&5 (אG@W&31+ אV) B) +S5אm&א? אO%&א G

 +31V) Kb ?אO%&אכ אf$Nא >"#E .(wO%Z&א �Dc$&א , ET ,
א&5G@W אאfSא< א&%אKe כ-X א&1Rאi א&0VאKF א&%#אכ7 

(CC) אB) _U א&1Rאi א&0VאKF א&%#$%_ Kb (CCpot) 4א&+ 
 /) (KCTr) j-6#%&א(_ [${ אZ) hNאV$E .>אfSאא z"J

 D%$c) _כpQ [9E"ZF ($ON K&א&$אQG CC KF0אV&א i1אR&א
 Kb Keא< א&%אfSאא DO{אF /) hNאV$E א%Q !א&%#אכא jא�

.[{G"4 j4א

 _Or79 [${ א&%#אJ Keא< א&%אfSאא DO{אF !אכא#) ($E
 j-6#&א ($EG .(Ks) Keא< א&%אfSאא _)אZ) zא"m$NאQ

 ETo  +%OU �DLQ Tr j-6#%9& K9Z.&א }$V&א +%OU 79J
(א&3"5! א&R9& +EDm0$אu א&g-W) Z)  +%O3Qא(_ [${ 

 +%OUG (CC KF0אV&א i1אR&א +%O3& /Qא&$א) KCTr j-6#%&א
 .Keא< א&%אfSאא x-$c) >"#E g@&א Ks

Tr = Ks KCTr ETo    :(11-1)



20

ĽʞʱŻŝ�ǢŐǤź

 +E>6$אUאאG +��OJ5אq&א xG"W&7��9 אJ gD&א +��&G"S D��{aF
 CאO%כ K��b DOb-$9& +��%f) K��AG ,!D��OR6&א �&q��%9א5

 ._Orא&%#א +��OSא[$א BO��c#FG +)"m$��c%&א gD��&א? א��O)
 jGא"W9& א�� �3bG +J5אq&79 אJ gD��&א? א��O) w��O01F (��$E

:K9E ��0+ כא (%אUאD) 7��9J �iא��VQ א �30��c) !>"��#%&א

.+QD$&א +��Q-I5
 ._��Or#%9א& +��Oeא&%א Cא��SאO$4אא

  79J DO0כ_ כ��pQ +��Oא�V%&א uGD���&אG +��QD$&א �-��] D��{aE
 j-6#%& א��f$bא�א "��OJא-) G gD&א? א��O) +��O%כ "��E"#F

.BOZ)

h��WE אB��OZQ @���aF X אא��0$Jא�ZQ 5 א&Z-א(��_ א&fא(+ 
אא���xD א��LEא (`��_ F#%��_ א&%#אc4G _Orאf$O��Nא 

 zא"m$��NאאG +.9$m%&א -��%V&א��4_ אD) Kb ?א��O%&���3 אV&
 +O��NאNא(_ אא-Z&א&7 א +��bאא�אQ ,?א��O%9& _��`)אא

 BO0E .!>5א&��-א gD&א jGא"��S >א"��JאQ +��39Z$%&א 
.+��QD$9& +��OeאEqO.&א ���e6אm9& ��6אm9) 1-2 jG"��W&א

�	 
�ńģľŏǣǤ�ŦģņǨǤĝ�ĖģĔĔǨǤĝ
�1MBOU�"WBJMBCMF�8BUFS

 +O93#&א +Z��c&א +��%OU BOQ א��) +QD$&א +��Q-I5 +��O%כ X-כ��F
 _Qא&3א iאכ כ_ א&%��אf$��Nא "VJ +��QD$&א +��Q-I5 +��%OU G

 zאJ _כ��pQ +4א$) C��0אV&1+ א��Nא-Q א�m$��Nא&
אm$��N"אz  א&��0Vא��fO9J w��91EG Cא O%��cF+ א&%��אi א&%$א� 
 z"m$��cF .  C0אV&א
  w%ZQ +��QDF /13) K��b PAW א���c#& +��O&א&$א +��UאZ&א

  :(Drz)
PAW = Drz fc-CEW

100( (       :(1-2)

:�O4

.5G@W&31+ אV) Kb C0אV9& א&%$א� iא&%א :PAW

 C0אV&אQ א(א >"#$E g@&אG ,(()) 5G@W&31+ אV) w%J :Drz
 g>אZ&א jאZ.&5 אG@W&א w%J א(א @�aEG .+QD$&13/ א) B) Gא
א30I w%J G+ א&$QD+ א&%6אi א&%3OZ+ א�$Dא2 א&5G@W אfE%א 
אE .DRr%כB אE Xכ-w%J X א&DORr 5G@Wא �אj א&%Dא4_ 

 K1ZE .C0אV&א< (/ [%- א>qEG -%V&א (N-) B) !Dא&0%כ
 jאZ.&5 אG@W&א w%Z& +EDO<אF א%OU (2-2) (U5 jG"W&א

.+.9$m) _Orא#%& K%�Jאא

 K1ZE .((W#&א B) +E-�) +0c] %) +O93#&א +Zc&א :Fc
 �א&OU (1-2) (U5 jG"W%א [%-Zc9& +OSY+ א&O93#+ א[-א

 +O0ED3F jG"W&א Kb !>5א&-א (O3&א .+QD$&א zא-U B) +.9$m)
 +QD$9& +O93#&א +Zc9& +N3א) (OU zא"m$Nא _L.EG

  .C"SG אYא +NG5"%&א

 "VJ +QD$&א +Q-I5 Crop Extractable Water : 
 +0c] %) [rאm$Nא C0אV9& Bכ%E g@&א iאכ כ_ א&%אf$Nא

 +OSY-%] א%OU (1-2) (U5 jG"W&א K1ZE .((W#&א B) +E-�)
 (OU zא"m$Nא _L.E .�D$&א B) +.9$m) �CEW j א[-א

 .C"SG אYא +NG5"%&א +QD$9& +N3א)

 7$4 iא� א&%אm$N79 אJ אED�] א<5אU C0אV&730 אE
 lDZ$E /Uא&-א Kb Bכ&G ,CEW +%OU +QD$&א +Q-I5 �-9Q

 +%OU +QD$&א +Q-I5 �-9Q _0U !"E"< Cא<אfSא C0אV&א
 d$V%&א +OJ-]G j-6#%&א +OSא[$א K]"F h0cF ,CEW

 +O9%J iאDSא ($E כ&@& .(�-א&0# Gא&`%א5 א) KeאfV&א
 -AG ,CEW +%OU 7&א +QD$&א +Q-I5 j-rG _0U gD&א

 j-6#)G +QD$& (Ԭc) [SD#&א +QD$&א +Q-IDQ uDZE א)
 +QD$&א +Q-I5 79J #9.א�& gD&א +&G"S ($FG .BOVOZ)

.(Ԭc) +%OU B) א%e79 <אJא

Irrigation scheduling�ȊƄǤĝ�ǶǤǌŻŮ .2
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�	ǶŐƥƒǌ�ńĪŻƯǩ�ǧŐǈ
�ǶśƄņǣǤ�ǶŐţģʞʶŐƽǤĝ�ƚţģƛŲǤĝć�1-2�ǡǌŻŭǤĝ

ǶśƄņǤĝ�ǦĝǍǈFcCEW
m3�N3m3�N3

Sand0.07-0.170.02-0.07
Loamy sand0.11-0.190.03-0.10
Sandy loam0.18-0.280.06-0.16

loam0.20-0.300.07-0.17
Silt loam0.22-0.360.09-0.21

Silt0.28-0.360.12-0.22
Silt clay loam0.30-0.370.17-0.24

Silty clay0.30-0.420.17-0.29
Clay0.32-0.400.20-0.24

�ƃǌžŭǤĝ�ǆǨưǌ� �ŦǍǨƑǨǤĝ�ƻĝʾŏņƒĪĝ�ǵƃĝźĞ�ǧŐǈć�2-2�ǡǌŻŭǤĝ
	+BNFT�FU�BM�����
�ģšźģƛņǈĝ�ǶǨǭǨǤĝ�ǢŐƜģŨǨǤĝ�ƟƯľǤ�ȋǨƪưĭĝ

Crop Management Allowable
)Depletion )MAD

Maximum root Depth Not Limited BY Soil Depth
)ft()cm(

Alfalfa0.656180
Bence, dry0.5390

Bence, green0.5390
Carrots0.5390
Clover0.65230

Corn, grain0.654120
Corn, sweet0.654120

Cotton0.654120
Cucumbers0.54120

Grapes0.656180
Onions, dry0.5260

Onions, green0.5260
Pasture/turf0.65260

Peaches0.656180
Peas0.65260

Pears and plumes0.656180
Pecans0.656180

Potatoes0.3260
Safflower0.656180

Sorghum, grain0.65390
Soybeans0.65390
Spinach0.5260

Sugar beets0.653.5105
Sunflowers0.656180
Tomatoes0.56180

Wheat, winter0.65390
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ĽʞʱŻŝ�ǢŐǤź

 +QD$&א4+ א��c) !"��4אG Kb ?א��O%&א +��O%7 כ��J"F
 +��QD$&א +��Q-I5G fc +��O93#&א +Z��c&א B��OQ !5-��6#%&אG

 KAG .(RAW) אא(��6$א� _f��c&א iא&%��אQ Ԭc [��SD#&א
 h��c#FG g5 +O9%J _כ K��b uא��LF K��$&א? א��O%&א +��O%כ

:+UאZ&א B��)

RAW = Drz fc-Ԭc
100( (    :(2-2)

 Kb (D��cO%&א iא&%��א) אא(��6$א� _f��c&א iא&%��א :RAW
.(()) 5G@��W&��31+ אV)

 B) +��E-�) +0��c] %) [��SD#&א +��QD$&א +��Q-I5 :Ԭc
 _��Orא&%#א g5 Cא��UGא "��E"#$& z"m$��cFG ((��W#&א

.K��eא< (א��fSא gא lD��Z$&א א��f0OVWFG

K��b א&-א��U/ א&K��9%Z, [א<5א (א��pQ Ԭc z"m$��cFכ_ 
(0א>����E"#$& D" א��UGאC א&Q z"m$��cEG ,gD"א 

 �-%��c%&א uאqV$��Nאא +O��c] 7J"E א (��א��fV)

  .gD&א "��VJ א��f3O01F h��Sא? א&-א��O%&א +��O%כ "��E"#$&
:+UאZ&א B��) MAD +��%OU h��c#F

MAD = RAW
PAW     :(3-2)

 C0אV9& א&%$��א� iא&%��א B��) +0��cV&א MAD X-כ��F כ��&@QG
 z"m$��cF .gD&��0_ אU אfאכf$��Nא Bכ��%E K��$&א PAW

._��Orא&%#א (���Z%& 0.5 +EGא��c) MAD +��%OU

 Xא Bכ%EG Dא���G j-��6#) B��OQ MAD +��%OU |��9$mF
 K��1ZE ."��4א&-א j-��6#%9& -��%V&5! אG> B��%� |��9$mF
 _��Orא#%& MADj +Zeא��p&א (��O3&2-2 א (��U5 jG"��W&א

 jאZ.&5 אG@��W&א w��%J (��OU K��1ZE 9$.��+ כ%��אm)
 wOZFא K��$&א �D��$&א K��b _��Orא&%#א ���Z0& K��%�Jאא

 (U5 jG"W&א K��b !>5א&-א (��O3&א D��0ZF5. אG@��W&א w��%ZF
 K9Z.&5 אG@��W&א w��%J BJ K��%�J5 אאG@��W&א w��%Z& 2-2

 BJ D0ZF Bכ��&G !Dא&0%כ�� -��%V&א��4_ אD) K��b C��0אV9&
 j-r-&א Bכ��%E g@&א K��%�Jאא jא��Z.&5 אG@��W&א w��%J
 -%V& w��eא-J gא XG"Q C��0אV&א -��%] jאכ$%��א "��VJ [��O&א

.5G@W&א

 +Oeא&%א CאSאO$4א� אאc#& MAD zא"m$Nא "VJ
:+UאZ&א B) RAW א�c4 Bכ%E ,_Or#%9א&

    :(4-2)

RAW = (MAD)(Drz) (fc-CEW)
100     :(5-2)

 B) |9$mF Xא Bכ%E אfVכ&G ,!>אJ +$Qא{ MAD (OU D0$ZF
 _Orא&%#אG +QD$&א DOR$& אZ0F B)q&א D0J Gא Dא� /U-)

.+E>6$אUאא uGD�&אG +JG5q%&א

 �bכאF K$&אG) MAD j +L.mV) (OU z"m$cF Xא Bכ%E
 _Or#%9א& ( Ԭc [SD#&אא +QD$&א +Q-ID& +Z.FD) א%OU
 K]"F Keא< א&%אfSאא h0cE "U K$&א +E"eאZ&א +Z.FD%&א

כ%OJ-]G +O+ א[$אf$OSא pQ �3VEGכ_ (J �-#9אf$E"eא 
.+E>6$אUאא

Fכ-X (#אOr_ א&pQ horticulture crop +V$c0כ_ 
 (OU yGאW$F א Xא hWEG Keא< א&%אfSא& +Nאc4 zאJ

 +ONאc4 _Uא&0#-� א _Orא#) X-כF א%VOQ ,
 K]אZF .  +%OU yGאW$F Xא Bכ%EG Keא< א&%אfSא&

 +Q-I5 yGאW$F א)"VJ אf$OJ-V& /EDN X"F B) אIא&10א
     +%OU z"m$cF 9כ+ %30,&@&כf$c%&א +QD$&א

&j-6#% א&10אIא.

 +Z.FD%&א _Or0.3 &#%9א :KA MAD j +OSY-%V&א (O3&א
 _Or0.5 &#%9א ,+O#1c&5 אG@W&א CאY +E>6$אUאא +E"eאZ&א

 0.65G w%Z&1+ אN-$%&5 אG@W&א CאY +E"eאZ&א +&"$Z%&א
.+3O%Z&5 אG@W&א CאY +E"eאZ&א +L.mV%&א _Or#%9א&

�ńģʞʵǤĝ�řŐʏ�ǶŐǨƪưĭĝ�ǵƄņƽǤĝ
�*SSJHBUJPO�*OUFSWBM�PS

'SFRVFODZ
 ,(Imax)  BO$O&א$$) BO$E5 BOQ  76Uאאא zאEאא >"J -A

:+UאZ&א B) hc#EG

Imax= RAW
ETc     :(6-2)
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:�O4

RAW: א&%אfN i_ אא(6$א� Qא&9%)
.z-O&א /(%&אQ K)-O&א K9Z.&א Dm0F - }$V&א :ETc

 gGאcF Gא _Uא X-כF  (I) CאED&א BOQ [O9Z.&א !D$.&א
Imax

�&GGFDUJWF��ǡģƯƽǤĝ�ƃǌžŭǤĝ�ǆǨư
3PPU�%FQUI

w%J -A א&$QD+ א&@F gא�@ (V] א&0VאFאC (א 3Eא�5 80% 
 �O4 g-9Z&א iqW&א B) אf%�Z) , +Oeא א&%אfFאSאO$4א B)

 5@W$&א2 א%Jא "%$ZF .+bכ`א D`5 אכG@W&א zא�] X-כE

 Dbא-F x")G  +QD$&א �-] ,C0אV&א אOS-&-Ocb 79J
 +J5אq&אG +E@אא� +%�V) C>5Gא .(gD&א �א&%Oא? ([-

 FAO אA5-pV) Kb 5@W$&א w%Z& +E>א(אא5>אU5א FAO
 Kb Irrigation and Drainage Paper No. 24

.39 (U5 jG"W&א

 , j-.&א) CאGDLm&א _Orא#) X-כF , zאJ _כpQ
א&%1אI) , א&10אIא , א&60_ , א&.-j א&c-<א[K , א&Omא5 
, א&�) Yא5G@S C �9#+  4-א&N 50-60 K) ; א>Wא5 

 5@S 2א%Jא אf& xDאא� CאF0אV&א �ZQG B13&אG +fא&.אכ
 +ZObD&א&@5! אG (OND0&א א)א (N 80-120  +1N-$)

(א&z-�Dc) Gא&@b !5$כ-A5G@S Xא אY B) w%J&כ 
 +94D) hc4 5G@W&א2 א%J9$| אmF כ%א .(3-2 jG"W&א)

 .-%V&א

ńģˋģľŏǤĝ�ƚƯľǤ�ǡģƯƽǤĝ�ƃǌžŭǤĝ�ǆǨư�řǩ�ǶǣŊǩĝć�3-2�ǡǌŻŭǤĝ

ǡģƯƽǤĝ�ƃǌžŭǤĝ�ǆǨư
)Ƅņǩ( ńģľŏǤĝ

ǡģƯƽǤĝ�ƃǌžŭǤĝ�ǆǨư
)Ƅņǩ( ńģľŏǤĝ

0.2-0.5 Ɛų 1.2-1.8 Ǭƛƾ

0.9-1.5 ŘǍņʞʲ 0.6-1.2 ƆǍǤ

0.3-0.6 Ǣƛś 0.8-1.2 Ŧģƽŝ

0.4-0.8 ĖĪʺģś 0.6-1.4 ƕǨƖǩ

0.8-0.8 ƆǍŮ 0.3-0.6 ƆǍǩ

0.6-1.2 ƙģŭŠ 0.9-1.1 ƄŐƯƗ

0.6-0.9 ǶǣƽŐǣƾ 0.6-1.2 ĖģŐǤǍƜģƾ

0.6-0.9 ģƦģƥś 0.8-1.2 ƆʽǕ

0.3 Ǣŭƾ 0.9-1.5 ńģŐƠǨũ

0.9-1.2 ĖģƠŐʏ�ǵƃŽ 0.4-0.6 ǵƃŽ

0.6-0.9 ȋŠĝźǍƒ�ǡǍƾ 0.6-1.8 řƥǈ

0.4-0.6 űŠģľƒ 0.4-0.6 ƃģŐų

0.6-0.9 ģƒǍǕ 0.8 ŘģŭŠŽģś

0.3-0.5 Ƈʡʵƾ 0.9 řŐŝ

0.5-1.1 ƄǔƑǤĝ�Ľƛǈ 0.5-1.2 Ľŏư

0.6-1.2 ǵƃǌŻŏś 0.6-1.2 Ƴľŝ

0.6-0.9 űŐƥś 0.8-1.1 ŧǨǈ
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�*SSJHBUJPO�ȊƄǤĝ�ǵƃĝźĞ
�ŬǩģŠƄś�ȋƾ�.BOBHFNFOU

"RVB$SPQ
DQ }O$E[א(AquaCrop d אO� +ZQ5א5אC ($אG Kb +4אfS+ א<א5! 

:Irrigation management g5

1 . rainfed cropping [ED1%&א _Or4א&+ א&%#א 
 .Kא�D$bא< אא"Jאא -AG ((N-%&א Kb g5 "S-E א)

2 . Determination of Net Kbא&6א gD&א� אO$4א "E"#F +&4א
 irrigation water requirement

4א&+ א<�א30c) >"#) Irrigation Schedule g5 jG"S jא.. 3
4 . Generation of Irrigation g5 jG"S >א"J4א&+ א

   timegD&א  vOU-$& 5אOZ) "E"#F wEDI BJ Schedule
. irrigation depth gD&א +O%כ&G

�3BJOGFE
�ȊƄƥǨǤĝ�ȊƄǤĝ�ǶǤģũ
	*SSJHBUJPO

 (Rainfed cropping) +ED1%&א +J5אq&א Gא +O9Z0&א +J5אq&א
 ,KNאNכ_ אpQ 5א? אא(1אO) 79J "%$ZF K$&א +J5אq&א KA

 +J5אq&א nכZQ ,+Oeא א&%אfFאSאO$4אQ _Orא&%#א "EGq$& כ&YG
א&%EGD+ א&$79J "%$ZF K א&%Oא? א&Ob-W+, אO) Gא? אא[fא5 

 .CאJG5q%&א gD&  +Oeא&%א C#1אc%&אG

 �OQאא D#0&31+ אV) Kb +J5א \q&א B) �-V&א @A Dp$VE
א&%$-A "%$ZF �O4 ,tN@? א&%O) 79J +31Vא? אא(1א5 
 79J "%$ZF א%VOQ .iא$p&6_ אb Kb _Orא&%#א g5 Kb

g5 א&%JG5qא6b Kb C_ א&YG ,|O6&כ (B �אj א&%Oא? 
 DOZp&אG }%3&א  _Orא#) D0$ZF G .+Ob-W&אG +O#1c&א
Gא&@G !5 א&"�B) B א>Df א&%#אOr_ א&$fQ z"m$cF Kא 

.+ED1%&א +J5אq&א

https://ar.wikipedia.org/wiki/%D8%B2%D8%B1%D8%A7%D8%B9%D8%A9
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 gD&א<א5! א AquaCrop d)א]DQ Kb Kא�D$bא5 אאOm&א X-כE
5y -AאG Rainfed cropping (+ED1)) +O9ZQ +Jא E#$א� 

 K9ZQ j-6#) +OSאכא! א[$א#%& �GDp) iאp]א "VJ z"m$c%&א
 .gD&א<א5! א Kא�D$bא5אאOm&כ אD$E _Q g5 !59| א<א) iאp]א&7 א

�ŬǩģŠƄľǤĝ�ǦĝŻŲņƒĝ�ǶǤģũ
�ȋƾģƛǤĝ�ȊƄǤĝ�ūģŐņũĝ�ŻšŻŨņǤ

�%FUFSNJOBUJPO�PG�/FU
*SSJHBUJPO�8BUFS�3FRVJSFNFOU

א&E"#$Q >-63%" אO$4א� א&gD א&6אc4 -A Kbא� כ%O+ א&%Oא? 
 }1N B) Dm0$&אQ !>-3.%&א +QD$&א +Q-I5 �E-Z$& +)yא&א
 +Q-I5 �.mVF א �O#Q KF0אV&א i1אR&א B) }$V&אG +QD$&א

 ($E BOZ) "4 BJ BJ -%V&א (N-) zאEא B) z-E gא Kb +QD$&א
.?"E"#F

  d)א]DQ Kb j-6#) gא Kbא&6א gD&א� אO$4א� אc4 Bכ%E
 j-6#%&5! [%- אG> !אכא#%& �GDp) iאp]אQAquaCrop
 gD&א� אO$4א "E"#$& א5א$m) [Ob gD&א jG"S t%] X-כE

 Determination of net irrigation water Kbא&6א
:+O&א&$א C1-אm&א �Q  requirementא0Fא

1 ..?-%] !5G> !א< (#אכאD%&א j-6#%9& א�V%&א5 (9| אO$א�
2 ..j-6#%&א5 (9| אO$א�

 +fSא&-א Kb BE5א$m%&א j-6#%&אG א�V%&א K.9) iא%Nא Df�F
 Kb BO0) -A כ%א AquaCrop d)א]D0& Main menu +OcOeD&א
א&%`אj א&$א&c#& Kא� אO$4א� א&gD א&6אj-6#%& Kb א&10אIא 

:(K3O01$&א (c3&א Kb /Qאc&א BED%$&א) BO1c9b – BOVS Kb
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: gD&9| א) iאp]א ($E BO3Qאc&א BO.9%&א5 אO$א� "ZQ

:Main menu +fSא&-א Kb

1 ..Irrigation D)אא D$א�
2 ..Select/Create Irrigation file D)אא D$א�

 

1 

 



IrrIgatIon schedulIng��ȊƄǤĝ�ǶǤǌŻŮćȊƄǤĝ�ǫģŐǩ�ǵƃĝźĬ�AquACrop�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

27

 

 

 

 :Select irrigation file +fSא&-א Kb

1 ..Net irrigation water requirement D$א�
2 ..Create Irrigation file D)אא D$א�
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 Create irrigation file +fSא&-א Df�F
 (Nא B%L$F K$&א :
 Net +fSא&-אG Description [.Or-F G File |9%&א

:Irrigation Requirement

 lDZE Net Irrigation Requirement +fSא&-א Kb
 +Zc&א [O9J אVO0) +QD$&13/ א) AquaCrop d)א]DQ

א&4G ,FC +O93#" א&@G ,PWP j-Qא&%אi א&כK9 א&%$א� 
 +39Z$%&א +QD$9& +OeאEqO.&א �e6אm&א x"4א) TAW

 "4G +O93#&א +Zc&א BOQ 2D.&א -AG (+QD$&א z3-אQ
 B) +0c] -AG RAW אא(6$א� _fc&א iא&%אG ,j-Q@&א
 Kb �G5q%&א j-6#%&א �-VQ w9Z$F א&%$א� K9א&כ iא&%א

 /N-F |U-F >אfSא +Eא"Q K$0$J BO0E כ%א .+QD$&א ?@A
 Threshold Leaf expansion growth KF0אV&א i1אR&א

 Threshold Cא(אc%&א�א2 א +Eא"QG (DLאא� tm&א)
 BO$3bא&%-אG (D%4אא tm&א) stomatal closure

 79J אא(6$א� _fc&א iא&%א B) 100G 33 אכf$Nא
 �-V& אZ0F C0$אZ&א +%OU DOR$F) אIא&10א j-6#%& K&א&$-א
� Kb א&$QD+). אYא א5<[א E"#F" אO$4א� G5q%&א j-6#%&א

 gא אIא&10א j-6#) lDZ$E Xא XG"Q Kbא&6א gD&א
 iא&%א B) �-%c%&אכ אf$Nאא +%OU "E"#F hWE >אfSא

 א&%$א�
. 33 B) _Uא +%O3Q
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1 ..potatoNIWR |9%&א (N4"< א
Description >"4 כ%א Kb א&pכ_.. 2
3 .,( ) root zone depletion may not drop below   +%OU >"4
4 ..Create D)אא D$א�
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ZE-< א&D0[א(d א&7 א&-אDf�EG Main menu +fS אN) (9| א&gD(potatoNIWR) א&@F g) א[pא�?.

  .4G [9ORpFG JeninPotatoNIWR.PRM (NאQ [�.4G �GDp%&א iאp]א G +Q-91%&א Cא5 א&9%.אO$א� jכ%א$Nא "ZQ
 g5 +O9%J _כ Kb +Q-91%&א? אO%&3"א5 א)G gD&א CאO9%J lאDZ$Nא Bכ%E (K3O01$&א (c3&א Kb /Qאc&א BED%$&א) deא$V&א

:Simulation run +fSא&-א Kb +O&א&$א C1-אm&א ��אj א&%-O1O1mF (Nא Qא0Fא

1 ..Select parameterD)אא D$א� ({ Rain +fSא&-א D$א�
2 ..Irrigation +&"cV%&א +%eא&3א B) D$א�
3 ..Assign D)אא D$א�
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 +fSא&-א Kb אO1O1mF אADE>3א)G gD&א CאO9%J Df�F
 gD&א� אO$4א jG"S AquaCrop K1ZE כ%א .Irri

א&6אKb א&@g א&@U gאQ zאJ"א<? EG%כB אDZ$Nא�] 
 _.Nא Kb Numerical output D)א5 אאO$א�Q

 Net irrigation 5אOm&א5 אO$א�G !4+ א&%#אכא-&
 Numerical output +fSא&-א Kb  requirements

 down (fN zא"m$NאQ Scroll D)אא jא%Z$Nא ({
.jG"W&א lאDZ$Nא

 +Q-��c#%&א Inet +%OU Xא wQא��c&א jG"��W&א B��)  ��4אE
 +%O3& +EGא��c) Gא B��) +0EDU X-כ��F z-��E _כ K��b

 }$V&א TrxG +��QD$&1{ א��N B��) D��m0$&א E �-��%W))ET
 gD1%&א j-��1f9& א��Z0F כ��&YG (K��F0אV&א i��1אR&א B��)

 +31V) K��b +��O30$%&א +��Q-ID&א X��63א] Gא<! א��Ey 5��3"א)G
א&B��J 5G@��W א&0��cV+ א&$A"E"#F (��F Kא &אf$��Nאכ 

 +31V) K��b אא(6$א� _f��c&א iא&%��א B��) �-%��c%&א
.z-O&כ א��&Y Kb 5G@��W&א
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 Bכ%E  Numerical output +fSאG Kb wQאc&א jG"W&א
 79J j-6#&א Bכ%EG ?DE"6F Bכ%Eא Bכ&G [א�DZ$Nא
 B) (N-) _כ Kb z-E _כ& Kbא&6א gD&א� אO$43"א5 א)

JeninPotatoNIWRInet. |9%&א B) !א&%#אכא (Nא-)
 "9W) Kb OUTP +OJD.&א&%כ0$+ א Kb �-.#%&א  OUT

AquaCropV60Nr26042017
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ģǇľƑǩ�źŻŨǩ�*SSJHBUJPO�4DIFEVMF�Ȋƃ�ǡǌŻŮ�ǡģųźĝ�ǶǤģũ
 j-6#%&א4_ [%- אD) /) [3bא-F x")G _3#&א Kb w01) G30א אc) >"#) g5 jG"S (OO3$& gD&א +&G"S z"m$cF

 +OSא[$א K]"F h0cE Xא Bכ%E +Nאc#&א -%V&א4_ אD) Kb Keא< א&%אfSא& lDZF B) j-6#%9& [00cE "U א)G
j-6#%&א

 Q$) א<�אjG"S j א&30c) >"#) Irrigation Schedule gDא
: +O&א&$א C1-אm&א �כ%א Kb א&%`אQ jא0Fא

1 ..?-%] !5G> !א< (#אכאD%&א j-6#%9& א�V%&א5 (9| אO$א�
2 ..j-6#%&א5 (9| אO$א�
3 ..Irrigation D)א5 אאO$א� Main menu +fSא&-א Kb
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4 ..Select/Create Irrigation file D)א5 אאO$א�
:Select irrigation file +fSא&-א Kb

1 ..Irrigation schedule D)א5 אאO$א�
2 ..Create Irrigation file D)א5 אאO$א�
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 [.Or-FG  File |9%&א (Nא g-$#F K$&א  +fSא&-א Df�F
.Irrigation events gD&א CאO9%JG Irrigation method gD&3+ אEDI K$fSאGG Description

: z"m$c%&א gD&א t%] Irrigation method gD&3+ אEDI +fSא&-א Kb >"#E

..Sprinkler Irrigation ¡D&אQ g5
c3EG Surface Irrigation K#1N g5) א&7:

 -.Basin irrigation lאא4-אQ g5
 -.Border irrigation }eאDp&אQ g5
 -.Furrow irrigation �-1m&אQ g5

.Drip irrigation tO3V$&אQ g5
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 +O%א כfZ) DOR$FG z"m$c%&א gD&א t%V& אZ0F Percentage of soil surface wetted _90%&א +QD$&1{ אN +0c] DOR$F
 +QD$&1{ אN B) _90%&א iqW9& +EDO<אF א%OU K&א&$א jG"W&א BOO0E ,g5 +O9%J _כ "ZQ +QD$&א B) Dm0$F K$&א? אO%&א

.+O93#&א C0אUאD%&א B) א"E"#F D`אכ C9-(אZ) CDb-F אYא +%O3&א DOORF Bכ%EG z"m$c%&א gD&א t%V& אZ0F

 percentage of Soil
 surface wetted

)%(
ǢǣľǨǤĝ�ǶśƄņǤĝ�ŧƥƒ

Irrigation method
ȊƄǤĝ�ǶǇʞʵƦ

100ŽĝŽƄǤĝ�ǌğ�ƔƄǤģś�Ȋƃ�4QSJOLMFS�JSSJHBUJPO

100	ƄǨƴǤĝ
�ƞĝǍũĭģś�Ȋƃ�#BTJO�JSSJHBUJPO

100ŧţĝʽƖǤģś�Ȋƃ�#PSEFS�JSSJHBUJPO

100�°�60ǶǇŐơ�ǶľǔƑǩ�	Ƥų�ǢǕ
�ƣǍƥŲǤģś�Ȋƃ�'VSSPX�JSSJHBUJPO�	FWFSZ�GVSSPX
�OBSSPX�CFE

60�°�40ǶƯƒĝǌ�ǶľǔƑǩ�	Ƥų�ǢǕ
�ƣǍƥŲǤģś�Ȋƃ�'VSSPX�JSSJHBUJPO�	FWFSZ�GVSSPX
�XJEF�CFE

50�°�30	ƣǍƥŲǤĝ�ļǌģŏʃ
�ƣǍƥŲǤģś�Ȋƃ�	'VSSPX�JSSJHBUJPO�	BMUFSOBUFE�GVSSPXT

40�°�15	ȋǣŨǩ°�ȋƯơǍǩ�Ȋƃ
�ƤŐǇŏņǤģś�Ȋƃ.JDSP�JSSJHBUJPO���5SJDLMF�%SJQ

0ȋŨƥƒ�ŅŨŝ�ƤŐǇŏņǤģś�Ȋƃ�4VCTVSGBDF�ESJQ�JSSJHBUJPO
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:Irrigation event gD&א CאO9%J +fSא&-א Kb

F  "E"#F ($EאO9%J �E5+ א&ZQ gD"< אאEאZQ z" א&5qאKb DAP +J א&E"#FG ,Day No >-%Z" כ%O) +Oא? א&Kb gD כ_ 
O9%J+ (w%J א&gD א&6אKb א&w01%) אG א&BV3% א&%אKb Ke א&BJ D0ZFG  >-%Z כ%O+ א&%Oא? 
 Kb gGאc$%&א DO� /Ey-$&אG _3V&א "Uא-b א�c$4א XG> 5G@W&31+ אV) 7&א g5 +O9%J _כ Kb +bאL%&א +Obא&6א

 Kb D$%&אQ nV%ON KcE> א�O3&א4"! א-Q !5"3) gD&א? אO%&  +OeאQDfא&כ +O9UאV&אQ אfVJ אD0Z) gD&א? אO) +OJ-]G ,_3#&א
w4כ_ א&אp&א Kb BO0) -A כ%א ds/m >-%Z&א

 .Plot events D)א5 אאO$א�Q KF0אV&א i1אR&א t1m) /) -%V&5! אG"& +0cV&אQ אf$OU-FG gD&א CאO9%J t1m) lDJ Bכ%E
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 +)yא&א Cא&9%.א +O3Q 5אO$א� jכ%א$cNאG Create D)אא zא"m$NאQ [�.4 ($E [.Or-FG |9%&א (Nא "E"#F "ZQ
.Kbא&6א gD&א� אO$4א "E"#F !D3b Kb jא&%`א Kb >5G 9] כ%אORpFG �GDp%&א iאp]אG

 Bכ%E .Simulation run !א&%#אכא _ORpF +%eאU Kb deא$V&א�0$א5 אQ j-6#%&א +QאW$NאG gD&א jG"S +O9Jאb (O3F
 (Tr) j-6#%&א }$]G ,(CC) KF0אV&א i1אR&5-1 אFG ,(Dr) 5G@W&31+ אV) +QDF +Q-I5 אכf$N�5 א"E Xא z"m$c%9&

 iא) +OSא[$אG (Y)j-6#%&א +OSא[$אG (B) +E-O#&א&%#אכא! &9כ9$+ א (O3&א z"3F א. כ%אf%N5G אfFאכא#) v%F K$&א
 iא) +OSא[$אG (Y)j-6#%&א +OSא[$א BOc#F +O]א�0$א5 א(כא Bכ%E .jG"W&א +O9Jאb BJ +%OU C9-(אZ) (WPET) Dm0&א

 .Keא&%א BV3%&א Gא gD&א CאO9%Z& KV)q&א _rא&.א _O93F Gא<! אEqQ Gא/G g5 +O9%J u@4 Gא +bא�אQ (WPET) Dm0&א
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�(FOFSBUJPO�PG�*SSJHBUJPO�Ȋƃ�ǡǌŻŮ�źĝŻưĬ�ŬǩģŠƄľǤĝ�ǦĝŻŲņƒĝ
4DIFEVMF

 +OWOFאD$Nא (OO3FG tO1mF _Sא B) Generation of irrigation schedules g5 jGא"S >א"Jא t%] 5אO$א� ($E
 deא$] (OO3FG �GDp%&א _ORpFG z"m$c%&א אA>"#E K$&א DOEאZ%&79 אJ אiאVQ אA>א"JאQ AquaCrop z-3E +VOZ) g5

.j-6#%&א +OS79 א[$אJ !"Z%&א gD&א +OWOFאD$Nא

 iאp]אQ  j-6#) gא AquaCrop d)א]DQ Kb Generation of irrigation schedule gD&א jG"S >א"Jא ($E
 Generation g5 jG"S >א"Jא -A [Ob5א$m%&א gD&א jG"S t%] X-כE j-6#%&5! [%- אG> !אכא#%& �GDp) 

: +O&א&$א C1-אm&א �of Irrigation schedules כ%א Kb א&%`אQ jא0Fא

1 ..?-%] !5G> !א< (#אכאD%&א j-6#%9& א�V%&א5 (9| אO$א�
2 ..j-6#%&א5 (9| אO$א�
3 ..Irrigation D)א5 אאO$א� Main menu +fSא&-א Kb
4 ..Select/Create Irrigation file D)א5 אאO$א�
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:Select irrigation file +fSא&-א Kb

1 ..Generation of irrigation schedule D)א5 אאO$א�
2 ..Create Irrigation file D)א5 אאO$א�
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 [.Or-FG  File |9%&א (Nא g-$#F K$&א  +fSא&-א Df�F
 Time and Depth gD&א CאO9%J �E5אFG w%J DOEאZ)G Irrigation method gD&3+ אEDI K$fSאGG Description

.criteria

 t%] hc4 _90%&א +QD$&1{ אN +0c]G z"m$c%&א gD&א t%] Irrigation method gD&3+ אEDI +fSא&-א Kb >"#E
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.(g5 jG"S jא<�א ) +3Qאc&א !D3.&א Kb D) כ%א gD&א

Kb א&-אOZ) "E"#F ($E Time and depth Criteria +fSאF "E"#F 5אO9%J �E5+ א&OZ)G Time Criteria gDא5 
w%J "E"#F א&Depth Criteria gD כ%א O) +OJ-] "E"#F ($Eא? א&D0Z) Quality gDא fVJא Qא&VאO9U+ א&כQDfאO%& +Oeא? 

 .ds/m >-%Z&א Kb D$%&אQ nV%ON KcE> א�O3&א4"! א-Q !5"3) gD&א

 Time Criteria: gD&א +O9%J �E5אF "E"#$& DOEאZ) +ZQ5א "S-F

.Fixed interval vQא{ KV)y _rאb
.  (()) �-%c%&אכ אf$Nאא

. אאf$Nאכ א&%B)%) �-%c א&%אfNi_ אא(6$א�) 
 gD&4א&+ א Kb z"m$cFG) Water layer between bunds  ((%&אQ iא)) w%Zא כfVJ D0ZE +Q-ID9& +VOZ) +%OU

Qאא4-א5q& lאJ+ א&yD (`א).
:Depth Criteria gD&א w%J "E"#$& BE5אOZ)G
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.Back to Field Capacity +O93#&א +Zc&א&7 א j-r-&א
.Fixed net application  vQא{ g5  w%J

VJ" א�$Oאb 5אKV)y _r }אE Fixed interval vQ#"< א&%z"m$c א&B)q א&.אO9%J BOQ _rאC א&EG gD#"< א4" 
:(Fixed net application  vQא{ g5  w%J) gD&א w%J "E"#F g5אOZ)

 B) BO$O9%J _כ BOQ zאEא +Z0N KV)y _rא.Q g5 +O9%J "E"#$Q AquaCrop z-3ON _כp&א Kb !DAא&�א Cא5אOm&אQ
א&z-O אאZQ jG" א&5qאJ+ 7$4 א&EG, 29 z-Oכ-w%J X א&gD }אQ$א 60 (9) &כ_ g5 +O9%J >"#ON ({ .g5 +O9%J כ_ 

.g5 +O9%J _75 (9) &כ vQא{ g5 w%ZQG -%V&5! אG> +Eאf] 7$4 +J5אq&א "ZQ 30 z-O&א B) zאEא +ZcF
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 Back to +O93#&א +Zc&א&7 א j-r-&א) gD&א w%J "E"#F 5אOZ) "E"#FG Fixed interval vQא{ KV)y _rאb 5אO$4א&+ א� Kb
 Kb +O93#&א +Zc&א&7 א j-r-9& ?אO%&א B) +)yא&א +O%א&7 א&כ uאLF Xא hWE K$&א +O%א&כ "E"#F hWE ,(Field Capacity

א&EG  >-%Z%כB אF Xכ-D.r Xא א0S-) G+ אN Gא&0+:

1 ..(z-O&א +Eאf] Kb אfO&א j-r-&א ($E) +O93#&א +Zc&א +%OU 7&5 אG@W&31+ אV) Kb +QD$&א +Q-I5 "OZON w01%&א gD&א :D.r
2 .. ( () +2)5G@W&31+ אV) B) אא(א� _c� _Sא B) "eאy gD& tO1m$&א ($E א)"VJ :+0S-)
Nא&VJ :+0"(א E$) א&$gD& tO1m [א�U &אN$.א<! (U-$) gD1) j-1A B/ (10- () (`א). . 3

 z-O&א B) BO$O9%J _כ BOQ zאEא +Z0N KV)y _rא.Q g5 +O9%J "E"#$Q AquaCrop z-3ON  _כp&א Kb !DAא&�א Cא5אOm&אQ
 +Zc&א&7 א +QD$&א +Q-I5 !>אJא((%&אQ) +)yא? א&אO%&א +O%א &כEGאc) gD&א w%J X-כEG , 29 z-O&7$4 א +J5אq&א "ZQ jGאא

 X-כEG -%V&5! אG> +Eאf] 7$4 +J5אq&א "ZQ 30 z-O&א B) zאEא +ZcF _כ g5 +O9%J >"#ON ({ .gD&א +O9%J �E5אF Kb +O93#&א
w%J א&c) gDאEGא &כ%O+ א&%Oא? א&אy(+ (Qא&%))אJא<! Q-I5+ א&$QD+ א&7 א&Zc+ א&F Kb +O93#אO9%J �E5+ א&L) gDאbא א&fOא 2 ().

 -10 
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 z"m$c%&א >"#E ,gD&א �E5א$&.  (()) �-%c%&אכ אf$Nא5 אאOZ)5אO$א� "VJ
  vQא{ g5  w%J) gD&א w%J "E"#F g5אOZ) "4א >"#EG (%&אQ 5G@W&31+ אV) B) אfאכf$Nא �-%c%&א? אO%&א +O%כ

:(Fixed net application

Qא&Omא5אC א&�אKb !DA א&pכ_ Kb g5 +O9%J "E"#$Q AquaCrop z-3ON כ_ Ob _6F z-E] כ%O+ א&%Oא? א&%9f$cכ+ 
(31V) B+ א&5G@W א&B) () 60 7 א&z-O אאZQ jG" א&5qאJ+ 7$4 א&EG ,109 z-Oכ-w%J X א&gD }אQ$א 60 (9) &כ_ 

.D.69& אEGאc) ?"E"#F (F "U gD&א w%J X110 א z-O&א B) gD&א |U-$E ({ .g5 +O9%J
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 gD&א w%J "E"#F 5אOZ) "E"#FG ,  (()) �-%c%&אכ אf$Nא5 אאOZ) 5אO$א� "VJ
(א&-j-r א&7 א&Zc+ א&Back to Field Capacity +O93#) כ%א Kb BO0) -A א&pכ_.  

 Kb g5 +O9%J "E"#$Q AquaCrop z-3ON כ_ Ob _6F z-E] כ%O+ א&%Oא? א&%9f$cכ+ (31V) B+ א&5G@W א&7 60 
() (B א&z-O אאZQ jG" א&5qאJ+ 7$4 א&EG ,109 z-Oכ-w%J X א&c) gDאEGא &9כ%O+ א&אy(+ אJא<! Q-I5+ א&$QD+ א&7 

א&Zc+ א&Q +O93#$א�E5 כ_ U-$E ({ .g5 +O9%J| א&gD (B א&z-O 110 אX אאf$Nאכ א&%F "U �-%c) c) ?"E"#FאEGא 
.5G@W&31+ אV) Kb א&%$א� K9א&כ iא&%א B) B) D0אכ -AG (9) 500
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 �E5א$& . VJ" א�$OאOZ)5א5 אאf$Nאכ א&%B)%) �-%c א&%אfNi_ אא(6$א�) 
 >"#EG 5G@W&31+ אV) B) אא(6$א� _fc&א iא&%א B) אfאכf$Nא �-%c%&א +E-�%&0+ אcV&א z"m$c%&א >"#E ,gD&א

:(Fixed net application  vQא{ g5  w%J) gD&א w%J "E"#F g5אOZ) "4א

Qא&Omא5אC א&�אKb !DA א&pכ_ Kb g5 +O9%J "E"#$Q AquaCrop z-3ON כ_ 0c] [Ob _6F z-E+ א&%Oא? א&%9f$cכ+ 
 w%J X-כEG ,79 z-O&7$4 א +J5אq&א "ZQ jGאא z-O&א B) אא(6$א� _fc&א iא&%א B) % 50 7&5 אG@W&31+ אV) B)

 +31V) B) +9כf$c%&א? אO%&0+ אc] [Ob _6F z-E _כ Kb g5 +O9%J >"#ON ({ .g5 +O9%J _א 60 (9) &כ$Qא{ gD&א
 gD&א w%J X-כEG ,-%V&5! אG> +Eאf] 7$4 +J5אq&א "ZQ 80 z-O&א B) אא(6$א� _fc&א iא&%א B) % 40 7&5 אG@W&א

.g5 +O9%J _א 50 (9) &כ$Qא{
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 �E5א$&. VJ" א�$OאOZ)5א5 אאf$Nאכ א&%B)%) �-%c א&%אfNi_ אא(6$א�) 
 Kb BO0) -A כ%א (Back to Field Capacity +O93#&א +Zc&א&7 א j-r-&א) gD&א w%J "E"#F 5אOZ) "E"#FG ,gD&א

א&pכ_. 

Kb g5 +O9%J "E"#$Q AquaCrop z-3ON כ_ 0c] [Ob _6F z-E+ א&%Oא? א&%9f$cכ+ (31V) B+ א&5G@W א&7 50 % 
 +)yא&א +O%א &9כEGאc) gD&א w%J X-כEG ,79 z-O&7$4 א +J5אq&א "ZQ jGאא z-O&א B) אא(6$א� _fc&א iא&%א B)
 +0c] [Ob _6F z-E _כ Kb g5 +O9%J >"#ON ({ .g5 +O9%J _כ �E5א$Q +O93#&א +Zc&א&7 א +QD$&א +Q-I5 !>אJא
 +Eאf] 7$4 +J5אq&א "ZQ 80 z-O&א B) אא(6$א� _fc&א iא&%א B) % 40 7&5 אG@W&31+ אV) B) +9כf$c%&א? אO%&א
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.g5 +O9%J _כ �E5א$Q +O93#&א +Zc&א&7 א +QD$&א +Q-I5 !>אJא +)yא&א +O%א &9כEGאc) gD&א w%J X-כEG ,-%V&5! אG>

 >"#E ,gD&א �E5א$&.Water layer between bunds lאא4-א Kb  +Q-ID9& +VOZ) +%OU 5אOZ)5אO$א� "VJ
א&%z"m$c כ%O+ א&%Oא? א&$hWE K א&%#אfO9J +�bא Kb (31V+ א&Q5G@Wא&%) EGכ-OZ) Xאw%J "E"#F 5 א&gD א&%$א� 

:t3b (Fixed net application  vQא{ g5  w%J) -A

 Kb ?אO%&א +O%כ [��Ob _6F z-E _כ Kb g5 +O9%J "��E"#$Q AquaCrop z-3O��N _כ��p&א Kb !D��Aא&�א Cא5א��Om&אQ
(��31V+ א&5G@��W א&��B��) (��9) 10 7 א&z-O אאZQ jG" א&5qאf] 7$4 +��Jא5G> +E! א&EG ,-%Vכ-w��%J X א&gD }אQ$א 200 (9) 

.g5 +O9%J _כ&
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)deficit irrigation
��ƚǈģŏǤĝ�ȊƄǤĝćȊƄǤĝ�ǫģŐǩ�ǵƃĝźĬ�AquACrop�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

�ƚǈģŏǤĝ�ȊƄǤĝ�ǦǍǭƽǩ
 gD&א? אO%& _��Orא� א&%#א��O$4א� א��c4 2D��I @א���F א

B��OZQ אא��0$Jא��E>G"#)  5+ א&%��-א5< א&%א��Oe+ א&%$א��4+ 
 CאSאO$4כא(��_ א K��09E _)כא g5 jGא"��S d��$VFG gD��9&

א&��0VאC א&%אG +��Oeא ZFא&��d א&#��אאC א&$��F Kכ��-fOb Xא 
 79J D��{aE אO��NאN3א אeאJ +��QD$&א +��Q-I5 +��E>G"#)

._��Orא&%#א +��OSא[$א

 Xכא��c&א >"Z& �א��E5GD� }��0rא (��/ אאE>yא< א&%$��cא5
 Cא(א"m$��Nא? &אO%&7��9 אJ >D��1L%&א h��91&א -��%]G

 +��bאW&א w��IאV%&א K��b +��rא�G) +��OJאV6&אG +��O&qV%&א
 (!>G"#) +��Oeא א&%א��A>5א-) X-כF K��$&א +��bאW&0] א��<G

 gD&א +&G"SG !5א<א K��b +��E5@S CאD��OORF א��4"א�
 +Oeא&%א Cא��SאO$4אא gD��&א +��&G"S K��09Fא ���O#Q

א&כא(��9+  &#%9אG _��Or&כ��B��%LF B אאm$��N"אz אא(`��_ 
.gD��9& +��66m%&א? א��O%9&

 +3EDI D��OOR$כ +OJ5אq&א Cא��N5א&%%א ���Z0& Bכ��%E
 +OJאV6&א Gא +��E-LZ&א +��O1R$&א zא"m$��Nא Gא}��+ אD#&א
 +QD$&א B��) gD&א? אO) D��m0F B��) "��#F Xא (mulching)

��93FG_ א&O) 7��9J h��91א? א&��EG ,gD%כB א&i-��W9 א&O� 7א5 
 x-$��c) 7&א j-6#%&א lDZE g@��&א �UאV&א gD��&א

 Gא +VOZ) -��%] !D$b jא� K��eא< א&%אfSאא B��) >"��#)
 .+OSאא[$א K��b DO0כ lא.m]א XG> (��N-%&א jא-��I

 +O93#&א +Z��c&א B��) 7��]>א  +��QD$&א +��Q-I5 i��3אQא Xא
 gא BEqm$& א��4א$) +��QD$&א Cא(א��c) B) אiq��S כD��$E

כ%Kb /��U-$) gD��1) j-��1A +��O אא��Eאz א&��9O93+ א&א34+ 
.gD&א +��O9%Z&

Eכ��-X א&��gD א&Vא��E"W) ���Uא א6$Uא<Eא 5D��0)Gא VJ"(א 
 gD&א BJ !"��eאq&א? אO%&א Cא��O%כQ gD��&כ9.��+ א X-כ��F

 .+OSא<! אא[$א��Ey B) "��eאZ&7��9 אJ "��EqF ���UאV&א
 +E>G"#) +��&4א Kb א��LEא ���UאV&א gD��&א z"m$��cE

 hWE +��&א&#א ?@A K��bG ,gD��9& +��4א&%$א +��Oeא&%��-א5< א&%א
 _��Orא&%#אG +��EGD%&א4+ א��c%&אG gD��&א x-$��c) !5א<א
 +Oeא&%��-א5< א&%אQ +��E"eאJ _��Lbא w��3#E א��%Q +��JG5q%&א

א&%$א��4+. 

 +)"m$��c%&2 אD��1&א (Aא4" א ���UאV&א gD��&א D��0$ZE
 +66m%&א? א��O%&א zא"m$��Nא !iא<! כ.��אEy _��Sא B��)
 j-��6#9& (Water Use Efficiency)  gD��9&

 gD9& +��66m%&א? א��O%&��4"! אG B) +��OS7��9 א[$אJ7��9 אJ
lD��Z$E ���O4 א&B��) B��OZ) x-$��c%& j-��6#% אאfSא< 
 (��N-) jא-I Gא ?-%] B) +��VOZ) !D��$b jא��� K��eא&%א

 Gא Bכ%Eא) _��Uא +��OSאא[$א lא��.m]א X-כ��E ���O#Q -��%V&א
 K$&א? א��O%&א zא"m$��Nא B) "��eאZ&אQ +��]5א (3א��O�� X-כ��E

.+E"eאJ 7��9Jא xDא� _��Orא#) gD��& א��ADOb-F (��F

א,CD��f [$אd��e א&B��) "��E"Z אאQ#��א� אX  א&G B13א&@5! 
 DWVQ) gDכ��c&5 א"]-��p&אG n%��p&��0א< אJG }��%3&אG

 ���UאV&א gD��&א w��O01$& א�� א&��cכG (Dא&10א��Iא (VאF +0��N%א(�
א&��@lD��ZE g א&B��) BOZ) "��#& j-��6#% אאfSא< 

 ,-%V&א (��N-) jא-I (}��$V&אG D��m0$&א j"��Z) lא��.m]א)
א(��א א&.א��O&-rא Gא&.-j א&��c-<א[j-��bG K א&E-6א 

 �UאV&א gD��&א w��O01$& +0��NאV) K��fb Dכ��c&א h��6UG
VJ"(��א D��6$3E אא��fSא< D) 7��9Jא��VOZ) -��%] _4+. כ%א 
 Keא< (א��fSא v���DZF K��$&א _��Orא&%#א Xא CD��f,א

 _Lbא א��%#F C"Qא gD��Lm&א -��%V&א !D��$b jא��� |��O.�
 +WO$] +��34א��4_ אD) K��b w��01%&א K��eא< א&%א��fSא&

 ���Uא] g5 w��O01F x>א G .+��QD$&א +��Q-I5 /��) |��O$9כ&
 0��cVQ+ 25 א&��Ey 7א<! כ.��אi! אm$��N"אz א&%Oא? 

 B��J 20 א&כ.��אi! א&$��K��b v33#F K 4א&+ 
 .g>אZ&א  gD&א

%F¾DJU�*SSJHBUJPO�ƚǈģŏǤĝ�ȊƄǤĝ .3
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 lאD)אא B) "��eאZ&א lא��.m]א X-כ��E Xא Bכ��%E
 Gא BEqm$&אG >א&��6#א iא��V{א "��Uא&.-אG CאD��p#&אG

 B) D��O`כQ D��0אכ uכא D��O� "O%��cF w��O01F B��J d��FאV&א
 .�UאV&א gD��&א  w��O01F B��J (��SאV&א +��OSאא[$א lא��.m]א

  �UאV&א gD��&א wO01F "��EqE "��U , xDא� +��O4א] B��)
 jא&%`א _O0��N 7��9J _Orא&%#א !>-��S B��) (O9��N _כ��pQ

 !-UG j-I ,q��0m&א +��OJ-]G }��%3&א B��OFGDQ x-��$#) ,
 gDכ��c&5 א"]-��p&א Kb yGDכ��c&א qOכDFG ,B��13&א uא��O&א

.hVZ&אG

 Xא%L& ��3אOU> א��%OO3F ���UאV&א gD��&א +��&G"S h��91$F
 K$&א gD��&א? אO) Cא("א<א zא"m$��Nא !iכ.��א q��EqZF

 ."��Eאq$) _כ��pQ ���UאV$F

 g>אZ&א gD��&א<א5! א BJ ���UאV&א gD��&��9$| א<א5! אmF
 [Q �-%��c%&א }��$V&���3 א] x-$��c) +��bDZ) h��91$FG

 Xא ._��Orא&%#א +��OSא[$א K��b D��O0כ lא��.m]א XG>
א&u"��f א&w��O01F B��) K��cOeD א&gD א&VאEy -A ���Uא<! 

 wEDI B��J  (WUE)?א��O%9& j-��6#%&א zא"m$��Nא !iכ.��א
 79J |��O.I  _כ��pQ D{aF K��$&א gD��&א Cא��O%כ iא��R&א

.+��OSאא[$א

 +QD$&5! א"��U !אJאD) ���UאV&א gD��&א<א5! א h��91$F כ%��א
 +JG5q%&א Cא��F0אV&א K��]אZF "��U .iא&%��אQ 7��9 אא$4.��א�J

 Kb +JD��cQ Keא< א&%א��fSאא B��) +��O9)D&א +��QD$&א K��b
 CאF0אV&א x"��& X-כE "��U BO4 K��b ,�UאV&א gD��&א uGD��,

 +��%JאV&א C��0אO0#&א CאY +��3O%Z&א +��QD$&א K��b +��JG5q%&א
 ,+QD$&א +��Q-I5 lא.m]א /��) |��O$9כ& v��U-&א B��) /��c$)

 Kb iא&%��א x-��$#) lא��.m]אQ �!D��{א$) D��O� 7��30F G
א&$��QD+. &@&��כ , ��W] D��0$ZEא� א&��gD א&Vא�U אכ`��D א%$4אא 

.+%JאV&א C��0אO0#&א CאY �D��$&א K��b

�ƚǈģŏǤĝ�ȊƄǤĝ�ǶĔĔǤǌŻŮ�
%F¾DJU�*SSJHBUJPO�4DIFEVMJOH

א��J"א< g5 jG"��S [א�U אhWE ,j-��6#) g אGא 
 +O%כ ���O.mF (��{ j-6#%9& _��)כא g5 jG"��S >א"��Jא

 g5 jGא"S >א"��JאG +��.9$m) h��cVQ +��301%&א gD��&א
.j-6#%&א +��OSא[$אG -��%] 7��9J א��ADO{אF 5א���0$אG ���Uא]

 iא��p]אE j-6#) gא&כא(��_ א gD&א jGא"��S "��ZF
 zא"m$��NאQ j-��6#%&5! [%��- אG> !אכא��#%& �GD��p)

 Generation of g5 jGא"S >א"Jא gD��&א5 א<א5! א��O�
 jא&%`א K��b BO0) -��A כ%��א Irrigation Schedules
א&$א&��K א��J"א< g5 jG"��S כא(��_ &j-��6#% א&10אIא 

 B) K��3O01$&א (��c3&א K��b jGאא B��ED%$&א) B��OVS K��b
:(_O&"&א

 AquaCrop z-3O��N _כ��p&א K��b +��VO0%&א Cא5א��Om&אQ
 +O%א&כ [��Ob _��6F z-��E _כ K��b g5 +��O9%J "��E"#$Q
 5G@W&��31+ אV) K��b +��QD$&א +��Q-I5 B��) +9כf$��c%&א

 +&-f��cQ א&%$א� iא&%��א B��) 50 7��&א }��$V&אG D��m0$&אQ
 gD&א +��O9%ZQ +��bאL%&א? א��O%&א +��O%כ X-כ��FG RAW

(��cאEG+ &9כ%��O+ א&אy(��+ א��Jא<! ��Q-I5+ א&$QD+ א&7 
.FC +��O93#&א +Z��c&א
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)deficit irrigation
��ƚǈģŏǤĝ�ȊƄǤĝćȊƄǤĝ�ǫģŐǩ�ǵƃĝźĬ�AquACrop�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ
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 deא$V&4.  אG [9ORpFG �GDp%&א iאp]א jכ%א$Nא "ZQ
 zאU g@&א&כא(_ א gD&א jG"S 79J j-6#&א Bכ%E

Q AquaCropאJ"א<? 3bGא &Z%9אDOE א&$F K) א�$OאA5א.

S "ZF"אjG א&gD א&VאB) �U א&jG"W א&VאgD9& dF א&כא(_ 
 Kb BO0) -A 9$.+ כ%אm) hcVQ gD&א +O%כ �O.m$Q

:K&א&$א jG"W&א

 +OS79 א[$אJ +.9$m) hcVQ �UאV&א gD&א DO{אF 5א�0$א
 D$%&א +OSא[$א) +Oeא&%א +OS79 אא[$אJG אIא&10א j-6#)

 +E-O#&9כ+ &9כ9$+ אf$c%&א? אO%&א B) "4א&-א hZא&%כ
 -%] !5G> !אכא#%& /E5אp) iאp]א ($E (+bאW&א&%א<! אG
 gD&א C4אא B) +&א &כ_ 4אIא&10א j-6#) +OSא[$אG

gD&א<א5! א X-כF �UאV&א

ǢǩģǔǤĝ�ȊƄǤĝ�ǡǌŻŮFull Irr  ƚǈģŏǤĝ�ȊƄǤĝ�ǡǌĝŻŮ Dif Irr

ǦǍɿ
�ȊƄǤĝ�űʞʱģŝ 
ǶưĝʹʾǤĝ�ŻƯś( ȊƄǤĝ�ǆǨư ȊƄǤĝ�ǆǨư ȊƄǤĝ�ǆǨư ȊƄǤĝ�ǆǨư ȊƄǤĝ�ǆǨư ȊƄǤĝ�ǆǨư

DAp Irri )mm( 0.8Irr 0.7Irr 0.6Irr 0.5Irr 0.4Irr

13 23 18 16 14 12 9

19 21 17 15 13 11 8

29 21 17 15 13 11 8

38 20 16 14 12 10 8

49 22 18 15 13 11 9

56 23 18 16 14 12 9

61 28 22 20 17 14 11

66 26 21 18 16 13 10

71 27 22 19 16 14 11

75 23 18 16 14 12 9

79 24 19 17 14 12 10

83 26 21 18 16 13 10

87 26 21 18 16 13 10

91 25 20 18 15 13 10

94 22 18 15 13 11 9

98 26 21 18 16 13 10

101 21 17 15 13 11 8

104 21 17 15 13 11 8

108 25 20 18 15 13 10

112 27 22 19 16 14 11

116 27 22 19 16 14 11

Sum 504 405 354 305 258 199
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)deficit irrigation
��ƚǈģŏǤĝ�ȊƄǤĝćȊƄǤĝ�ǫģŐǩ�ǵƃĝźĬ�AquACrop�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

 jG"S jא<�א KA אfV) �GD��p) _כ Kb !5א��$m%&א
 jא&%`א Kb BO0) -��A כ%��א Irrigation schedule g5
א&$א&��G"W& K&+ א&��gD א&VאB) 80) �U א&gD א&כא(_) 

 (��c3&א Kb K]א&`א BED%$&א) BOVS Kb א��Iא&10א j-��6#%&
:(K3O01$&א

 +.9$m%&א hcV9& �UאV&א gD&א jGא"S >א"Jכ%_ א$cE
  .4G אf9ORpFG /E5אp%&א< א"JאG +3ED1&א n.VQ

א&V$א3F ({ deאX5 (/ א&V$אde א&$F K) א&fO9J j-6#א 
 (c3&א Kb K]א&`א BED%$&א) _)א&כא gD&א �GDp) B)

.(K3O01$&א

 

1 2 
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)Supplementary Irrigation
�ȋǣŐǨǔņǤĝ�ȊƄǤĝ .4

ȋǣŐǨǔņǤĝ�ȊƄǤĝ�ǦǍǭƽǩ
 -%V& +0NאV) +QDF +Q-I5 BO)אF -A אf%Aא !"J uא"Aא gD9&

א&0VאFאf�DZF XG"Q Cא אfSא< (אA5-1F 79J D{aE Keא 
.hOID$&א g5 gא אf$OSא[$אG

 _Orא&%#א -%V& hNאV) +Q-I5 z79 [�אJ j-6#&א ($E
 +%Aאc) X-כF �O4 +bאW&א Gא +EGאD#6&א Cא�O0&א Kb

 +)G"Z) Gא +Op)אA +QD$&א +Q-I5 79J א&#.א� Kb 5אא(1א
(B �אj [�אg5 z <אe) (GאX &) EכE5 Bא כא(א K09E כא(_ 
 +Q-I5 79J i3אQאא B%LE (_Or#%9א& +Oeא&%א Cא&091$%א

 -%V&א (N-) jא-I +0NאV) +QDF

 Cאא(1א5 (091$א j-1A אfOb K09E K$&א wIאV%&א Kb א(א
א&%#אOeqS -&G _Orא, כ%א A- א&#אV) Kb jאwI א&%Vא� 

א&%$-K1N א&WאG u>0] א&Wאu א&$D$E KאfOb �Gא 
 (N-) Kb qכD$EG (9) 600 7&500 א B) g-Vc&א j-1f&א

 7$4 Nov /K]א&`א BEDpF B) iא$p&6_ אb)5אא(1א
 -%V& hNאV) +Q-I5 z79 [�אJ j-6#&א ($E (Mar /5אYא

 uDZEא) G13$/ א)G vUa) g5 zא�] jא� B) _Orא&%#א
.K9O%א&$כ gD&אQ

 Cא&#אא Kb +OSאא[$א BOc#$& K9O%א&$כ gD&א z"m$cE
[Oeא&%א CאSאO$4א אא(1א5 כא(_ אאfOb K09F א K$&א

 vOU-F 79J KNאNכ_ אpQ K9O%א&$כ gD&א� אW] "%$ZE
 -%V&א CאD$b "<א Kb +4א&%$א !>G"#%&א gD&א CאO%כ wO01F

c4אON+ &אfSא< א&%אG Keא&$79J D{aF K אא[$אpQ +OSכ_ 
.�-#9)

 +ONאc4 -%V&א4_ אD) D`אכ X79 אJ BO`4א&0א (�Z) w.Fא
 iא-N 5כ_ א&`%אpF 7$4 5אAyאא i"Q B) KA Keא< א&%אfSא&

&#%9אOr_ א&O93#+ אG אא>Wא5 א&%`%G !DאX א&gD &א>Wא5 
א&%`%94D) Kb !D+ א&$%"< א&g-9m &9`%אB) "EqE 5 א[$אf$OSא.

 -%V&א4_ אD) Kb Keא< א&%אfSאא lאDJ5 א-f, "%$ZE
 Dא� zאJ B) אfF093אFG +Oא�V%&א uGD�&79 אJ +.9$m%&א

 wO01$& +O%Aא D`אאכ -%V&א !D$b "E"#F |9$mE כ&@&
 B%� |9$mE G,xDא� +Oא�V) +31V) B) K9O%א&$כ gD&א

 zאJ B) א�V%&א uא א�$אZ0F !"4א&-א +Oא�V%&31+ אV%&א
א�D (`א �ZQ "SG א&0אBO`4 אX אכ`D$b DאC [%- א&%3{ 

 (booting) +E"Of%$&94+ אD%&א KA Keא< א&%אfSא& +ONאc4
 "SG א%VOQ ,(early earing stage) א�DUכ_ אאpF +Eא"QG
QאX-`4 א�XGD א94D) X+ (א0U_ אאAyאpFG 5כ_ אאDUא� 

 �-LV&94+ אD)G (pre-flowering and ear formation)
א&G K0O9#א&A  (milk and wax ripeness stage) KZ%p%א 

 5-f,G 5G@0&א C94+ א[0אD) CD0$Jא א%Ob +ONאc4 D`אאכ
.+9O9U א�#Qא Kb +Nאc4 CאF0אV&א

 +S5>G Keא< א&%אfSא& +Nאc#&א -%V&א CאD$b |9$mF כ&@&
 K$&א -%V&א !D$b "E"#F "%$ZEG BOZ) |V6& אf$ONאc4

 Keא< א&%אfSא& j-6#%&א +ONאc4 79J K9O%כF gD& א�$#F
 Kb +4א&%$א +Oeא&%-א5< א&%א jאR$Nא +Sא&#אG א�V%&א  t%]G

 Kb +rא� |EDm&א Kb �G5q%&%39{ א& g5 iאDSא, כאfVO4
א&Vc-אC א&WאL& Dec, Nov gDf< Kb +b%אX כ`אD� +bא� 

 .iא$p&א jא� +ZU-$%&אא(1א5 א B) !>א.$Nא& +O&א`)

 _Orא&%#א KA K9O%א&$כ gD&א wO01$& +0NאV%&א _Orא&%#א
 /LmF Bכ&G ,g5 XG"Q +&-03) +OSא[$א K1ZFG -%VF K$&א
א[$אf$OSא &$@Q@Qא093F +WO$] !"E"< Cאj-1A C אא(1א5 

:_Orא&%#א ?@A B)G

 |EDm&א Kb 5@0F K$&א CאO&-30&אG }%3&כא +E-$p&א&0#-� א
כא&.אO&-rאG iא&.-�ZQG j א&%#אOr_ א&O0pZ+ א&$9$%F Kכ 
[�א5G@S z כ`wO%JG |O כא&z-�Dc (א&@5! א&ZObD+) Gא&�0$ 

 z9$%כ [�אF K$&א !D%`%&א5 אW<אא �ZQG n%p&0א< אJ
5G@S כ`G wO%JG |Oא 9U h0cF+ א&%Oא? א[m.א�א >"E"א 

 BO$&אG +)Dא&כG y-9&אG X-$Eq&א5 אW<א כאf$OSא[$א Kb
.g"Vf&א BO$&אG �GDm&אG
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)supplementary irrigation
�ȋǣŐǨǔņǤĝ�ȊƄǤĝćȊƄǤĝ�ǫģŐǩ�ǵƃĝźĬ�AquACrop�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

 _Orא&%#א D`אכ -A ,Xאc]א &אOcOe5 i6.$] �@אQ ,}%3&א
 ,tN-$%&א l-4 jG> (�Z) Kb אO9O%כF אE5 xGDF K$&א

UG" א>אC5 [$אde אאQ#א� א&7 א�DZF X] &אfSא< 
 Booting +E"Of%$&94+ אD%&א BOQ vUG gא Kb Keא&%א

 [$OSא$]א K]"F 7&א g>aE Wax-ripe KZ%p&א �-LV&אG
 +E"Of%$&94+ אD%&א KA +ONאc4 CאD$.&א D`אכ XאG

 Cא-Vc&א Kb Bכ& ,earing א�DUכ_ אאpFG booting
 gD&א X-כE October-December |EDm&א jא� +bאW&א

 Cא[0א +bכ`אG /EDN Cא א[0אONאNא !D<א&0@א5 (0א "ZQ
.!"OS +OSא[$אG +O&א`)

 +bאW&א /OQD&א j-6b Kb BO$O9O%כF BO$E5 Gא +E5 (E"3F
 !>-SG +OSאא[$א Bc#E iאO&-rא&.אG j-.&א K&-6#%&

 n%p&אQ |.WE g@&0+ &�0$9 אcV&אQ א&0#-�. כ@&כ
 !DORr 25אG79 אJ j-6#9& g5 XG"Q !>אJ �5qE g@&אG,

 (�Z) Kb +Q-�D%&א X>אZ%&אG CאWVFאD&אG Dכc&אQ +OV�
א&19mאE ,C%כED& B+ אF BO$E5 Gכ%D) Kb BO$O9Oא4_ 

 d$V%&א +OJ-] Bc#FG +OSאא[$א "EqF Xא !Dא&0%כ -%V&א
אLEא.

 �GD< Kb 5@0E g@&א  (z-�Dc&א) iאLO0&א(א  א&@5! א
 +94D%&א Kb !"4אG +O9O%כF +ED& Bכ%Ob ,+O&א`) +Q-I5

 +ONאc4 CאD$.&א D`אכ D0$ZF K$&אG) booting +E"Of%$&א
.j-03) _כpQ [$OSא$]א "EqF Xא (Keא< א&%אfSא&

 XG"Q tN-$%&א l-4 +�OQ Kb X-$Eq&א5 אW<א -%VF
 gD&א CאO9%J B) }א�G _כpQ "O.$cF אfVכ&G ,!>אJ g5

 +94D) B) +{א{ Gא BOJ-0N0_ אU w01F K$&א K9O%א&$כ
 5G@0&א h96F +94D) Kb Gא, אbאS iא$p&א Xא כאYא5 אAyאא

 +ONאc4 _4אD%&א D`אכ D0$ZF K$&א stone hardening
 /N-$&א G 5א&`%א X-& DORF 5-I Kb Keא< א&%אfSא&
.!Dא�$) +O.Or 51_ א(1אfF (& אY9`%א5 א& g-9m&א

�ȋǣŐǨǔņǤĝ�ȊƄǤĝ�ǶǤǌŻŮ
�4VQQMFNFOUBSZ�*SSJHBUJPO

4DIFEVMJOH
 lDZ$F "U t3b 579 אא(1אJ "%$ZF K$&א _Orא&%#א Xא
 +31V) Kb +QD$&א +Q-I5 j-rGG +O&אJ +Oeא) Cא<אfSא

א&5G@W א&S +L.mV) (OU 7"א. BOO0F אא>כאj א<[א? 
 Kb !5א%J _F Kb gD1%&א&%3{ א +OSאכא! א[$א#) deא$]
 G"0EG (n)אm&א BED%$&א) Cא-VN +Zc$& XאV09Q �א&30א

 i"Q K$0$J �90F +QD$&א +Q-I5 Xא jאא>כא ?@A B)
 (threshold stomatal closure) Cא(אc%&א�א2 א

 (canopy senescence) KF0אV&א i1אR&א +�-mO< i"QG
 Kb t1m%&79 אJ D%4אאG D.rאא BO]-9&אQ BO$VO0%&א
 j-1f&א �y-F hc4 (N-) _כ Kb +.9$m) �E5א-F
 j-Q@&9-� 4" אQ 7$4 lא.m]אאQ D%$cFG gD1%&א

PWP (א&@S5> /bDE g+ אאfSא<BE א&cאBO3Q א&7 
 !5G> B) +Nאc#&א4_ אD%&א Kb ( 7%�Z&א א%fO$%OU

 (+O0#&א +OSאא[$א _OכpFG 5אAyאא K$94D)) -%V&א
.j-6#%&א +OSא[$א Kb אDO0א�א כ.m]00+ אc)
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)supplementary irrigation
�ȋǣŐǨǔņǤĝ�ȊƄǤĝćȊƄǤĝ�ǫģŐǩ�ǵƃĝźĬ�AquACrop�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ
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)supplementary irrigation
�ȋǣŐǨǔņǤĝ�ȊƄǤĝćȊƄǤĝ�ǫģŐǩ�ǵƃĝźĬ�AquACrop�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

 

 j-6#) +OSא&%#אכא! א[$א deא$] B)  4אE כ%א
 Kb +OSאא[$א Kb !DO0א&.-א25 א&כ XאV0& Kb _Z0&א&%3{ א

א&%-אN) א&$Kb 7$4 +Zc א&%-אN) א&$c$E KאfOb xGא 
 2012G 2011 K)אJ Kb jא&#א -A כ%א gD1%&א j-1f&א

 gGאcF (�5 (K&79 א&$$אJ 5כ$אA/BI 0.975G 4.569)
 590G 591) BO%N-%&א Kb gD1%&א j-1f&א K&א%Sא

 j-1f&א �y-F uא�$א h0cQ כ&YG (K&79 א&$$אJ (9)
 .(N-%&א jא� gD1%&א

 +O9Z0&א _Or#%9א& +OSאא[$א lא.m]א B) |O.m$9&
 d)א]DQ zא"m$Nא Bכ%E 5�3 אא(1א] +WO$]

E"#$& AquaCrop" (-אE5 "OJאVJ C" א&-D%& j-rא4_ 
 (OU /0$F jא� B) "SG א`%b ,+Q-ID&א B) +SD4

 t3b 579 אא(1אJ >א%$JאאQ }%3&א +J5אq& +QD$&א +Q-I5

 n]-F Kb CאE>-כ G XאV0& Kb !5א%J _F B) _כ Kb
 Bכ%E []א �DR%&א Kb ¡-<D)G BO1c9b Kb BOVSG

 B)5�3 אא(1א] +WO$] }%3&א +OSא[$א lא.m]א |O.mF
 +E5 +bא�א jא� B) K9O%א&$כ gD&א wO01F jא�

 10 +%OU 7&א +QD$&א +Q-I5 _6F א)"VJ (9) 50 +O%כQ
b (9)-2 4" א&@SGG j-Q" א[] (B �אA wO01F j@א 
א&%OZאE "U 5כ-VA Xאכ 4אG +E5 wO01$& +Sא4"! א&7 

 +O%כ hc4 כ&YG (N-%&א jא� CאO9O%כF CאE5 א�{
 gD&א? אO) +bא�א �E5א-F "E"#F Bכ%E .5אא(1א �y-F G

 +O)-E !אכא#) iאDSאQ AquaCrop d)א]DQ zא"m$NאQ
 Kb +QD$&א +Q-I5 /0$FG (Real Time Simulation)

(31V+ א&E �O#Q 5G@W$) א�אb+ כ%O) +Oא? 3%Q g5"א5 
VJ (9) 50"(א Q-I5 }06F+ א&$c) +QDאEG+ א&7 10 (9) 
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 AquaCrop d)א]DQ K��b כ&YG ($EG j-��Q@&2 ��4" א-��b
 Irri /QD) K��b gD&א? אO) +��O%כ "��E"#F jא��� B��)

 (��c3&א Kb �>א��c&א BED%$&א) C��4+ א&%"���א-& K��b
 wO01F 7��&א +��Sא&#א w��4כ_ א&א��p&א B��O0E ,(K��3O01$&א

 h0��cQ  Apr 2010 ���E5א$Q (��9) 50 w��%ZQ g5

 10 B) 5G@W&��31+ אV) K��b +��QD$&א +��Q-I5 א�D��$Uא
 Apr 2010 �E5א$Q ��0אED3F j-��Q@&2 ��4" א-��b (��9)

 K��$O9%Z& +��Sא&#א D��f�F +��O)-O&א&%#��אכא! א +��ZQא$%QG .
g5 א�אB��O$Ob א&`א[Q +��O$אG  Apr 2010 ���E5א&`א&`��+ 

.  May 2010 ���E5א$Q

 

10  

50  
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)Irrigation Water quality
�ȊƄǤĝ�ǫģŐǩ�ǶŐưǍŠ .5

DQ z-3E[א(c#Q AquaCrop dא� כ%O+ אא(א� 
 "VJ 50$אJאא BOZQ @א�E G 5G@W&31+ אV) Kb +%אכD$%&א

(#אכא! 5-1F א&1Rאi א&0VאF j-6#%9& KFא}DO אאfSא< 
.[$OSא$]אG j-6#%&79 [%- אJ אכ) אא(א�DF BJ dFאV&א

 +O9UאV&א w��EDI BJ ?אO%&א +��OJ-] B��J D��O0Z$&א (��$E
) ��O%& Electrical Conductivityא?  ) +��OeאQDfא&כ

D$%&אQ nV%O��N K��cE> א�O3&א4"! א-Q !5"��3) gD��&א 
.

 Kb !"%$Z%&א +EDO��<א&$א (��O3&א K��&א&$א jG"��W&א B��OO0E
DQ[א(����OJ-V& AquaCrop d+ א&%Oא?

) (��ȊƄǤĝ�ǫģŐǩ�ǶŐưǍŠ�ńģŒƽǤ�ǬʞʵŐƗĦŝ�ǧŐǈć�5�ǡǌŻŭǤĝ�

Class
quality of irrigation water

ȊƄǤĝ�ǫģŐǩ�ǶŐưǍŠ�ǶŒƾ

range of ECw
)&MFDUSJDBM�$POEVDUJWJUZ�	E4�N

ǶŐţģśƄǭǔǤĝ�ǶŐǣǈģŏǤĝ�ǡģŭǩ

ǵƆģņǨǩ�FYDFMMFOU0.0 ... 0.2

ǵŻŐŮ���HPPE0.3 ... 1.0

ǶƥƒǍņǩ�.PEFSBUF1.0 ... 2.0

	ǶŒŐƒ
�ǶŒšźƃ�QPPS2.1 ... 3.0

ȫĝŻŮ�ǶŒšźƃ�WFSZ�QPPS> 3.0

 gD&א +&G"S K��$&4א K��b gD&א? א��O) +��OJ-] >"��#F 
g5 jG"S >א"��JאG Irrigation schedule 

Generation of irrigation schedule  &��כ_ 

 gD&א? אO) +��OJ-] v��]א כאYא x"��4 7��9J g5 +��O9%J
 BO9כ��p&א Kb B��O0) -A כ%��א -��%V&א (��N-) jא��� !D��OR$)

B��O34א&א 
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)IrrIgatIon water qualIty
�ȊƄǤĝ�ǫģŐǩ�ǶŐưǍŠćȊƄǤĝ�ǫģŐǩ�ǵƃĝźĬ�AquACrop�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

65

 

 gD&א CאO9%J _כ& +$Qא{ gD&א? אO) +OJ-] v]א כאYא(א א 
�אj א&%-Ob (N%כO) +OJ-] "E"#F Bא? א&gD &כ_ 

:+O&א&$א C1-אm&א �O9%JאC א&Q gDא0Fא

1 . ECw gD&א? אO%& +OeאQDfא&כ +O9UאV&א +%OU "E"#F 
(Kb 0.9 א&%`אj א&Kb BO0% א&pכ_ א<[א?).

2 ..assign D)א5 אאO$א�
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Leaching requirements ) 
�ǢŐƑƴǤĝ�ńģŮģŐņũĝ .6

 5G@W&31+ אV) Kb !"eאq&9#+ אV%&אכ) אא(א� אDF D0$ZE
 +bאW&0] א<G +bאW&א wIאV%&א Kb +EGD%&א Kאא5א� Kb

 79J �-%9) _כpQ D{aFG 5אp$]אא +ZNאG +9כp)
א[$אOS+ א&%#אV) Kb _OrאG wIאZN+ (B א&Zא&).

 Kb אכ) אא(א�D$& KcOeD&א h0c&א }$]-Dm0$&כ_ אpE
 qOכDF !>אEy 7&א g>aE �O4 +EGD%&א +OJ5אq&א Kאא5א�

.+QD$&א Kb K30$%&א iא&%א Kb אא(א�

79W$F א}א5 אE>yא< (4-9+ א&$ADF Kb +QD_ א&0VאFאG Cא&#" 
 Cא&#אא KbG , +OSאא[$א lא.m]אG _Orא&%#א -%] B)

 _pb Kb +QD$&א< (4-9+ אE>yא h0c$E Xא Bכ%E !"E"p&א
א&j-6#% כO9א.

 wEDI BJ i%9א& CאF0אV&א(6$א� א B) +4-9%&א "#F
 iא(6$א� א&%א _ZWE א%) +O#א�V$&א&3"5! א B) "#&א

 +O%N אא(א� �ZQ h0cF G ,C0אV9& +0cV&אQ +Q-Zr D`אכ
&0V9א�Z0Q C אאE-[אC (א&p-א5< א&cא&0+) אG א�D1אQא 

.C0אV9& Keא@R&א Xy$9-א&

 hOכDF 79J +QD$&א? אO) Kb אא(א� hOכDF D{aE כ%א
 Cא�EqW& j>א&0$א zא�] Kb  (+0S-%&א5< א-p&א) Cא]-OFא&כא

א&$G +QDא&@79J D{aE g [.אEY+ א&$UG +QDאf$O9Qא &D#9א}+.

 +J5אq&א B)  40-35 _כpF K$&אG) +EGD%&א +J5אq&א D{א$F
Kb א&Zא&)) 09Nא 4-9%Q+ א&$Kb +QD [6| א&%cא4+ 

 X-O9) 250 K&4-א +O&א%Sא4+ אc%Q) 0אED3F +EGD%&א
 !"pQ C5-A"F 5כ$אA X-O9) 20 K&א 4-אfV) ,(5כ$אA

[$WO+ א&4-9%+.

 +EGD%&א �D$&א Kb !"eאq&9#+ אV%&אכ) אא(א� אDF /V%&
 w%Z&א B) D0אכ w%ZQ 5G@W&31+ אV) Kb g5 wO01F hWE

-Dm0$&א +WO$] +QD$&א +Q-I5 B) "Uא&.א �E-Z$& zyא&א
.!"eאq&9#+ אV%&אא(א� א _cR& }$]

 BJ !"eאq&אG gD&א +O9%J Kb +301%&א? אO%&א +O%7 כJ"F
 ( )  _OcR&א CאSאO$4אQ j-6#%9& gDm0$&א� אO$4אא

.Leaching requirements

�ǢŐƑƴǤĝ�ńģŮģŐņũĝ�ļģƑũ

�ŽĝŽƄǤģś�ȊƄǤĝǌ�ȋŨƥƑǤĝ�ȊƄǤĝ�ǶǤģũ

 gD&אG K#1c&א gD&4א&+ א Kb _OcR&א C71 (091$אZF
:+O&א&$א +UאZ&אQ YאYD&אQ

LR= ECw
5ECe-ECw     :(1-6)

�O4

.Keא&%א BV3%&א B) +E-�) +0cVכ _OcR&א CאSאO$4א LR

 5G@W&31+ אV) Kb +QD$&א? אO%& +OeאQDfא&כ +O9UאV&א ECe
א&%fQ �-%cא (B אB) +VOZ) +0c] �.� _S אא[$א� 

 .(N/y-%O9O) 

  gD&א? אO%& +OeאQDfא&כ +O9UאV&א ECw
.(N/y-%O9O)

 +bא�א KJ0.1 א <א B) _Uא +Q-c#%&א LR +%OU v]א כאYא
(Oא? �Oc_ א[] ONכ-VA Xאכ �OאJאC א0SאO) B) +E5א? 

.(1-6 (U5 jG"S) +QD$&א _Oc� אf&א� B) ($E gD&א

 ,YאYD&אQ xGDE !5Y _3#& _OcR&א� אO$4א� אc4 :jא`)
ECw=2.1 ds/m +)"m$c%&א gD&א? אO) +4-9)

 Ece=2.5 "W] (1-6) jG"W&א B)
LR= = 022.1

2(2.5)-2.1 : gD&א� אO$4א



-&"$)*/(�3&26*3&.&/54�	 
�ǢŐƑƴǤĝ�ńģŮģŐņũĝćȊƄǤĝ�ǫģŐǩ�ǵƃĝźĬ�AquACrop�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

67

ǶƽǣņŲǩ�ǢŐƜģŨǩ�ǶŐŮģņʂĬ� 10�ģơģƽŲŠĝ�ĽľƑŝ�ȋņǤĝ�&$F�ǧŐǈć�1-6�ǡǌŻŭǤĝ

&$�ET�NǡǍƛŨǨǤĝ&$�ET�NǡǍƛŨǨǤĝ

Field crops

#BSMFZ10Rice3.8
$PUUPO9.6Corn2.5

4VHBS�CFFUT8.7Flax2.5
8IFBU7.4Broadbeans2.6

TPZCFBO5.5Cowpeas2.2
TPSHIVN5.1Beans1.5

(SPVOEOVU3.5
Fruit and nut

%BUF�QBMN6.8Apricot2
'JH�PMJWF3.8Grape2.5

QPNFHSBOBUF3.8Almond2
(SBQFGSVJU2.4Plum2.1

0SBOHF2.3Blackberry2
-FNPO2.3Boysenberry2

"QQMF�QFBS2.3Avocado1.8
8BMOVU2.3Raspberry1.4
1FBDI2.2Strawberry1.3

Vegetable crops

CFFUT5.1Sweet corn2.5
CSPDDPMJ3.9Sweet potato2.4
5PNBUP3.5Pepper2.2

$VDVNCFS3.3Lettuce2.1
$BOUBMPVQF3.6Radish2

4QJOBDI3.3Onion1.8
$BCCBHF2.8Carrot1.7
1PUBUP2.5Beans1.5

Forage crops

5BMM�XIFBU�HSBTT9.9Wild rye grass4..4
#FSNVEB�HSBTT8.5Vetch3.9

	#BSMFZ	IBW7.4Alfalfa3.4
3BZ�HSBTT6.9Corn(forage)3.2

$SFTUFE�XIFBU�HSBTT6Berseem clover3.2
5BMM�GFTDVF5.8Orchard grass3.1

4VEBO�HSBTT5.1Clover2.3
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�ƤŐǇŏņǤģś�ȊƄǤĝ�ǶǤģũ

>9$; :,789א6 א45%(3 12 0א%! א%.- 'א%,+*() 'א%$א"! 
א%,א%(!:

LR= Ecw
2(maxEce)    

:(2-6)

Ecw <(max Ece+minEce)/2  :=>א= @כ B.C'

 DאEFGא H7II4< 1II,%א !II'.,%א !II0>8: Max Ece
 JKL M+N OIIGא- א .IIEP%א ;II%א Q>IIPRS%א !II)Tא,Gא

 U VאS%א WאIIP,:א XIIN אYIITאN 6אII7+%כ<= א)IIZ !II0>8S%א
.>S+%א XIIN [II">,@

ǢŐƜģŨǨǤĝ�ƟƯľǤ�ǶśƄņǤĝ�ǶũǍǣǨǤ�ȈǨƪƯǤĝǌ�ȇƄƴƛǤĝ�ǧŐǇǤĝć�2-6�ǡǌŻŭǤĝ
)&DF�	ET�N

ǡǍƛŨǨǤĝ
)&DF�	ET�N

ǡǍƛŨǨǤĝ
Max Min NBY Min

8 1.7 Apple 27 7.7 Cotton
4 1 Strawberry 24 7 Sugar beet

12.5 2.5 Tomato 10 1.7 Corn
10 2.5 Cucumber 6.5 1 Beans
15 2 Spinach 24 2.7 Olive
10 1.7 Potato 8 1.7 Orange
10 1.7 Sweet corn 6 1.6 Apricot

10.5 1.5 Sweet potato 12 1.5 Grape
8 1.3 Lettuce 8 1.7 Lemon
8 1 Carrot 7.5 1.2 Onion

6.5 1 beans

 ;8N DאEFG3 א- אPR@ X%  \Gא^א כא 
.Q>PRS%א !)Tא,Gא

:Qא_:

40אc א0,(אb אU.@ aSC: 3*R% 3)45%` 'א%,+*(), 

ECw=3 ds/m !:MF,4S%א%.- א J8<0! :(א:

 Max Ece=6 MdG (2-6) QUMd%א X:

LR= =0.253
2(6)   

א0,(אb א%.- 
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אMNאj QUMT k- כא:Q>PRS% 3 א97%אeא RS% gU.C: 3)5C< hi X)9482 - X)+T 12אכאf אG,אQ>PR: !)T א97%אeא 
12 0א%! א%.- א%כא:3

ńģŐƥƯǨǤĝ

�ǶŐųģŏǨǤĝ�ńģŠģŐʗǤĝ

 :<fk>T 12 א%8S] א%$אS8% o+א12U   Jenin 03-15.CLI   n א%E8Sא6 א%,R< 1,<- א7%(אGא6 א%S+אm(! א%(<:(! 
.(Jenin 2003-2015.TNX) , (Jenin 2003-2015.ETO) , (Jenin 2003-2015.PLU)

�ǡǍƛŨǨǤĝ�ƚţģƛų

.Mar/pj1 :א >L !NאjY%א q@jא< ,(GDD) >S+%א fj0.א h@>*< MS,$@ -K%א JeninPotato.CRO אeא97%א Q>PR: [8:

�ǶśƄņǤĝ�ƚţģƛų

:X),*7e X: 3כC,< 1,%א X)+T !'.,% JeninSoil.SOL !'.,%8] א: 
.o 0.5 !אכS4' silty clay loam :;%Uא79%*! אא

.o 0.2 !אכS4' loam :!)Gא79%*! א%_א

��ǢǇŨǤĝ�ǵƃĝźĞ�ƣǌʽƗ

.5% fjאt%א cאCNא%+174 %א Vא95%אU Near Optimal 85% !'.,%א !'>Pm v)0 JeninPotato.MAN 3*R%א fjאk8] א:

�ǶŐţĝŻņśĪĝ�ƣǌʽƖǤĝ

.X)+T !'.,% FC !)8*R%$48%! א !@Uא%,.'! :4א !'>ej O)2 =>כ< -K%אU Jenin_FC.SW0 [8S%א 

�ǶŐǇŐʗƥŝ�řʡʱģǨŝć�7
�ǡǍƛŨǨǤ�	ȋţģǨǤĝ�ūģŐņũĪĝ
�ǢǩģǔǤĝ�ȊƄǤĝ�ǶǤǌŻŮć�ǡǌĭĝ�řʡʵǨņǤĝ

řŐƥƑǣƾ���řŐŏŮ�ȋƾ�ģƦģƥľǤĝ
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ıǩģǕ�ģʞʱ�ȊǌʽǨǤĝ�ģƦģƥľǤĝ�ǡǍƛŨǩ�ǶŐŮģņʂĞ�ǵģǕģŨǩ�ƭǌʽƖǩ�ĖģƖŠĞ

ȋųģŏǨǤĝ�ƼǣǨǤĝ�ƃģŐņųĝ

 :Main menu !wT12 א%<א

1 ..Climate .:אא .,mא
2 ..Select/Create Climate file .:אא .,mא
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2- Main Menu. 

 

 

 :Select climate file !wT12 א%<א

1 ..Jenin 03-15.CLI [8S%א .,mא
2 ..Main Menu .:אא .,mא



72

ĽʞʱŻŝ�ǢŐǤź
1 

 

ϝϭλΣϣϟ�ϑϠϣ�έΎϳΗΧ�

�
�ΔϬΟϭϟ�ϲϓMain menu��

 
1� �έϣϷ�έΗΧCrop�� 

 
2� �έϣϷ�έΗΧSelect/Create Crop file�� 

 

 
 

ǡǍƛŨǨǤĝ�Ƽǣǩ�ƃģŐņųĝ

:Main menu !wT12 א%<א

1 ..Crop .:אא .,mא
2 ..Select/Create Crop file .:אא .,mא
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:Select crop file !wT12 א%<א

1 ..JeninPotato.CRO Q>PRS%8] א: .,mא
2 ..Main Menu .:אא .,mא
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2 
 

�έϣϷ�έΎϳΗΧ�ΩϧϋMain Menu��ΓΫϓΎϧ�έϬυΗPlanting date��έΗΧOK��ϝϭΑϘϟ����ΦϳέΎΗ
Δϋέίϟ�ΎρΎρΑϟ�ϝϭλΣϣϟ�ϝϣΎϛϟ�ϱέϟ�ωϭέηϣ�˯Ύηϧ·�Ωϧϋ�ΎϘΣϻ�ϩΩϳΩΣΗ�ϡΗϳγ�ΙϳΣ� �

 

 

 JM@MR< h,)Z v)0 !NאjY%א q@jא<  Q>7*% OK .,mא Planting date fK2אG .wx< Main Menu .:אא jא),mא M+N
א0*א M+N אCGאgU.C: V א%.- א%כא:Q>PRS% 3 א97%אeא. 
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3 
 

�

�

�  

1 

Ϯ 

�ǢǩģǔǤĝ�ȊƄǤĝ�Ƽǣǩ�ĖģƖŠĞ

:Main menu !wT12 א%<א

1 ..Irrigation .:אא .,m1א
2 ..Select/Create Irrigation file .:אא .,m2א
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 :Select irrigation file !wT12 א%<א

1 .   .Generation of irrigation schedule .,mא
2 ..Create Irrigation file .:אא .,mא
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4 
 

�ΔϬΟϭϟ�ϲϓCreate irrigation file (Generation of schedule)��

1� �ϑϠϣϟ�ϡγ�ΩΩΣJeninPotFullIrr�� 
2� ��ΩΩΣDescription��Full Irrigation at 50% RAW��� 

�ΔϬΟϭϟ�ϲϓIrrigation method�� 

3� �εέϟΎΑ�ϱέϟ�ΔϘϳέρ�ΩΩΣSprinkler Irrigation�� 
4� �Δϣϳϗ�ΩΩΣPercentage of soil surface wetted������ργ�ϝϣΎϛ�ϱ��

���ϱέϟ�ΔΟϳΗϧ�˯ΎϣϟΎΑ�ϝϠΑΗϳγ�ΔΑέΗϟ 
 

 
��

ϭ 
Ϯ 

ϯ 

ϰ 

:  !wT12 א%<א

1 ..JeninPotFullIrr [8S%א hZא kM0
2 ..    kM0 

 :Irrigation method !wT12 א%<א

3 ..Sprinkler Irrigation z.%א%.- 'א !*@.e kM0
S)" kM0!  א- כא:9Z 3} א%,.'! Z(,387 'א%Sאd),G V! א%.-. . 4
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5 
 

�ΔϬΟϭϟ�ϲϓTime and Depth criteria��� 

1� �ΩΩΣTime Criteria��έΎϳΧϟΎΑAllowable depletion (% of RAW)�� 
2� ��ΩΩΣDepth Criteria���έΎϳΧϟΎΑBack to Field Capacity��� 
3� �Δϣϳϗ�ΩΩΣ Depleted % of RAW �50��. 
4� �Δϣϳϗ�ΩΩΣTo FC +/-(mm)��0��. 
5� �έϣϷ�έΗΧCreate���ϑϠϣϟ�˯ΎηϧϹ�

��ϡϭϘϳγ�ΔϘΑΎγϟ�ΕέΎϳΧϟΎΑAquaCrop����ΔϛϠϬΗγϣϟ�Δϳϣϛϟ�Ϫϳϓ�ϝλΗ�ϡϭϳ�ϝϛ�ϲϓ�ϱέ�ΔϳϠϣϋ�ΩϳΩΣΗΑ
�ϰϟ·�Ηϧϟϭ�έΧΑΗϟΎΑ�έϭΫΟϟ�ΔϘρϧϣ�ϲϓ�ΔΑέΗϟ�ΔΑϭρέ�ϥϣ���ΔϟϭϬγΑ�ΡΎΗϣϟ�˯Ύϣϟ�ϥϣ��RAW��

��Δόγϟ�ϰϟ·�ΔΑέΗϟ�ΔΑϭρέ�ΓΩΎϋϹ�Δϣίϼϟ�ΔϳϣϛϠϟ�ΔϳϭΎγϣ�ϱέϟ�ΔϳϠϣόΑ�ΔϓΎοϣϟ�ϩΎϳϣϟ�Δϳϣϛ�ϥϭϛΗϭ
�ΔϳϠϘΣϟFC�� 

 
��

Ϯ 

ϱ 

 :Time and Depth criteria !wT12 א%<א

1 ..Allowable depletion  jא)F%א' Time Criteria kM0
2 . .Back to Field Capacity jא)F%א' Depth Criteria kM0 
3 ..( ) Depleted % of RAW !S)" kM0
4 ..( ) To FC +/-mm !S)" kM0
5 ..[8S%א VאCGא Create .:אא .,mא

'א%F(אjא6 א4%א'*! j !)8SN M@MR,' AquaCrop o>*)Z- 12 כO)2 3P< o>@ 3 א%כS(! א%8w,4Sכ! :ej X<'! א%,.'! 
12 :+9*! א%jUKd 'א%,U .F7א%+,} א%; X: 50 א%SאV א%S,א{ 'U RAW !%>w4>כ<= כS(! א%S(אJ א%tSא8S$' !2(! א%.- 

.FC !)8*R%א%,.'! א%; א$4%! א !'>ej fkאNא%א~:! א !)S8%כ !@U4א:
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6 
 

 
�  

ǢǇŨǤĝ�ǵƃĝźĞ�Ƽǣǩ�ƃģŐņųĝ

:Main menu !wT12 א%<א

1 ..Field .:אא .,mא
2 ..Select/Create Field management file .:אא .,mא
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2- Main Menu. 

 

:Select Field management file� !wT12 א%<א

1 ..JeninPotato.MAN 3*R%א fjאk8] א: ..,mא
2 ..Main Menu .:אא .,mא
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7 
 

 

 
 

 

 

��

ǶśƄņǤĝ�ƮƥǇǩ�Ƽǣǩ�ƃģŐņųĝ

:Main menu !wT12 א%<א

1 ..Soil profile .:אא .,mא
2 ..Select/Create Soil profile file .:אא .,mא
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:Select soil profile file� !wT12 א%<א

1 ..JeninSoil.SOL !'.,%8] :*�9 א: ..,mא
2 ..Main Menu .:אא .,mא
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1 . h< -K%א (JeninSoil.SOL) !'.,%8] :*�9 א: hZא .wx@U Main menu !wTא%; א%<א AquaCrop �:אG.7%א k>$@
 .Jjא),mא

'Sא א= 9Z} א%S(אJ א%X)+T 12 !)2>d אX: �SN 4 א:,א9Z XN j} אאDj א @<MT :(אM$P< J א%; :+9*! . 2
 !)2>d%א Jא)S%9} אZ =א D.,E@ -K%א None 18] אא2,.א�S%7*1 אGU capillary rise -.$C%א k>$P%א' jUKd%א

.jUKd%א%,.'! 12 :+9*! א !'>ej ;8N .i�@ אU �)SN

8 
 

 

 

ϭ 
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ǶŐţĝŻņśĪĝ�ƣǌʽƖǤĝ�Ƽǣǩ�ƃģŐņųĝ

:Main menu !wT12 א%<א

1 ..Initial conditions ..:אא .,mא
2 ..Select/Create Initial conditions file .:אא .,mא

9 
 

�

�  
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:Select file with initial conditions !wT12 א%<א

1 . Jenin_FC.SW0I [8S%א .,mא 
2 .Main Menu .:אא .,mא
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�ΔϬΟϭϟ�ϲϓSelect file with initial conditions: 
 

1-  �ϑϠϣϟ�έΗΧ˰Jenin_FC.SW0  
 

2- �έϣϷ�έΗΧMain Menu 

�

��
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ǢǩģǔǤĝ�ȊƄǤĝ�ǶǤģũ�ȋƾ�ģƦģƥľǤĝ�ǶŐŮģņʂĞ�ǵģǕģŨǨǤ�ƭǌʽƖǩ�ĖģƖŠĞ

 :Main menu !wT12 א%<א

1 ..Project .:אא .,mא
2 ..Select/Create Project file .:אא .,mא

10 
 

�

�

�
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:Select project file !wT12 א%<א

1 . .Single simulation run jא)F%א .,mא
2 ..Create Project file .:אא .,mא

11 
 

�

�  
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 :  !wT12 א%<א

>כ<= :E8אSoil profileU FieldU IrrigationU cropU climate 6 א%,h< 1 אCGא�Lא Zא'*א :F,אE8Z fjא,

1 ..Crop .:אא .,mא
2 ..March/j12 1 א^א Day 1 after sowing/planting kM0
3 ..2014 oאN 12 start at year kM0
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�ΔϬΟϭϟ�ϲϓCreate project (single run) : 
�ΕΎϔϠϣ�ϥϭϛΗclimate ϭcrop ϭIrrigation ϭField ϭSoil profile �Ύϫ΅Ύηϧ·�ϡΗ�ϲΗϟ

ˬΎϔϠγ�ΓέΎΗΧϣ�ΎϘΑΎγ 

1- �έϣϷ�έΗΧCrop. 
 

2- �ΩΩΣDay 1 after sowing/planting �ϲϓ1 �έΫMarch. 
 

3- �ΩΩΣstart at year �ϡΎϋ�ϲϓ2014. 
�

�

�

��

3 
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 :  !wT12 א%<א

1 ..Period .:אא .,mא
2 ..Linked to growing cyclejא)F%א .,mא Simulation period !0>% 12
3 ..Save as fK2אG .wx,2 Create .:אא .,mא
4 ..PotatofullIrr hZא' gU.CS%א �E0אU (Full Irrigation at 50 % RAW)  kM0
5 ..Save .:אא .,mא 

12 
 

�ΔϬΟϭϟ�ϲϓCreate project (single run)����

1� �έϣϷ�έΗΧPeriod�� 
2� �ΔΣϭϟ�ϲϓSimulation period�έΎϳΧϟ�έΗΧLinked to growing cycle�� 
3� �έϣϷ�έΗΧCreate���ΓΫϓΎϧ�έϬυΗϓSave as�� 
4� �ΩΩΣDescription��Full Irrigation at 50 % RAWϭ����ϡγΎΑ�ωϭέηϣϟ�υϔΣ

3RWDWRIXOO,UU�� 
5� ��έϣϷ�έΗΧSave�� 

�
� 

Ϯ 

ϭ 

ϯ 

ϱ 

ϰ 
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:Main menu !wT12 א%<א

1 ..fאכאRS%5(3 אC< VM7% !S3 א%*א�EZ12 א Run .:אא .,mא

13 
 

�

�  

ϭ 
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:Simulation run !wT12 א%<א

1 ..Start .:אא .,mא

 
99 

 

 

�ΔϬΟϭϟ�ϲϓSimulation run: 
 

1- �έϣϷ�έΗΧStart. 
 

�

�

��
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:fאכאRS%א Vאw,Gא M+N

1 ..Simulation run !wT3 א%<אEZ12 א Main Menu .:אא .,mא
2 . Save seasonal resultsX@jא)F%3 א)$E< X: Mאכ<U Yes .,mא ,Exit simulation runfK2אG .wx< 

.Save daily results ( )U
3 ..fאכאRS%א�� א,G �ER% Exit run .:אא .,mא
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�ΓΎϛΎΣϣϟ�˯ΎϬΗϧ�Ωϧϋ�
�

1- �έϣϷ�έΗΧMain Menu��ΔϬΟϭϟ�ϝϔγ�ϲϓSimulation run. 
�

2- ΓΫϓΎϧ�έϬυΗExit simulation run�έΗΧ�ˬYes�ϥϳέΎϳΧϟ�ϝϳόϔΗ�ϥϣ�Ωϛ΄ΗϭSave 
seasonal results ϭSave daily results (all 8 files). 

�
3- �έϣϷ�έΗΧExit run��ΓΎϛΎΣϣϟ�ΞΎΗϧ�υϔΣϟ 

�

�

��

Ϯ 
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 [8S%א X: hZ>S%כא:3 א% gU.CS8% fאכאRS%א�� א,G ;8N Q>PR%א XכS@

 OUTP !)N.E%כ,7! אS%12 א �>ERS%א PotatofullIrrRun.OUT

AquaCropV60Nr26042017 M8d: 12

14 
 

�ωϭέηϣϠϟ�ΓΎϛΎΣϣϟ�ΞΎΗϧ�ϰϠϋ�ϝϭλΣϟ�ϥϛϣϳ ��ϑϠϣϟ�ϥϣ�ϡγϭϣϟ�ϝϣΎϛϟ 
 

3RWDWRIXOO,UU5XQ�287�υϭϔΣϣϟ���Δϳϋέϔϟ�ΔΑΗϛϣϟ�ϲϓOUTP�� 
 

�ΩϠΟϣ�ϲϓAquaCropV60Nr26042017 
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@SכX אZ,$.א8SN D(א6 א%.- M*:Uאj א%S(אJ א%89S<'! 12 כm -j !)8SN 3אQ א%9F< hZ>S(9(א 'א>7אg א%9F<א6 
:Simulation run !wTא%,א%(! 12 א%<א

1 ..Select parameter.:אא .,mא hi Rain !wTא%<א .,mא
2 ..Irrigation !%M4+S%א !Sא%*א� X: .,mא
3 ..Assign .:אא .,mא
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�ΎϳρϳρΧΗ�ϡγϭϣϟ�ϝϼΧ�ϱέ�ΔϳϠϣϋ�ϝϛ�ϲϓ�ΔΑϭϠρϣϟ�ϩΎϳϣϟ�έΩϘϣϭ�ϱέϟ�ΕΎϳϠϣϋ�νέόΗγ�ϥϛϣϳ
�ΔϬΟϭϟ�ϲϓ�ΔϳϟΎΗϟ�ΕϭρΧϟ�ωΎΑΗΎΑSimulation run: 

1- �ΔϬΟϭϟ�έΗΧRain έϣϷ�έΗΧ�ϡΛSelect parameter. 
2- �ΔϟΩγϧϣϟ�ΔϣΎϘϟ�ϥϣ�έΗΧIrrigation. 
3- �έϣϷ�έΗΧAssign. 

�
��
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:Irri !wT12 א%<א

1 ..Scale .,mא
maximum value !S)" QMN א%; 30.. 2
3 ..Assign .:אא .,mא
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�ΔϬΟϭϟ�ϲϓIrri: 
1- �έΗΧScale. 
2- �Δϣϳϗ�ϝΩϋmaximum value �ϰϟ·30. 
3- �έϣϷ�έΗΧAssign. 

�
��
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 oא" -K%א%.- א%כא:3 א QUMT AquaCrop 19$@ אSכ .Irri !wT9(9(א 12 א%<אF< אL.@kא*:U -.%8(א6 אSN .wx<
.Irrigation events .:אא jא),mא' Climate and Water balance !wT12 א%<א Oא�.$,Zא XכS@U JkאMNא'
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�ΔϬΟϭϟ�ϲϓ�ΎϳρϳρΧΗ�ΎϫέϳΩΎϘϣϭ�ϱέϟ�ΕΎϳϠϣϋ�έϬυΗIrri. �ϲρόϳ�ΎϣϛAquaCrop �ϱέϟ�ϝϭΩΟ
�ΔϬΟϭϟ�ϲϓ�ϪοέόΗγ�ϥϛϣϳϭ�ϩΩΩϋΈΑ�ϡΎϗ�ϱΫϟ�ϝϣΎϛϟClimate and Water balance 

�έϣϷ�έΎϳΗΧΎΑIrrigation events.

��
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 XכS@ ,J.@MP< XכS@ א Xכ%U Oא�.$,Zא XכS@ Climate and Water balance !wTא4%א'� 12 א%<א QUMd%א
א%8N Q>PR; ><אM*:U q@jא8SN j(א6 א%.- mאX: 2014 hZ>: Q :8] א%+,א�� א%(<:(! %RSאכאf א%S<א~G! א%Sא�(! 

AquaCropV60Nr26042017 M8d: 12 OUTP !)N.E%כ,7! אS%12 א �>ERS%א PotatofullIrrWabal.OUT

15 
 

�ΔϬΟϭϟ�ϲϓ�ϖΑΎγϟ�ϝϭΩΟϟClimate and Water balance���ϻ�ϥϛϟϭ�ϪοέόΗγ�ϥϛϣϳ
�ϡγϭϣ�ϝϼΧ�ϱέϟ�ΕΎϳϠϣϋ�έΩϘϣϭ�ΦϳέϭΗ�ϰϠϋ�ϝϭλΣϟ�ϥϛϣϳ�ˬϩέϳΩλΗ�ϥϛϣϳ�������ϑϠϣ�ϥϣ

�ΔϳΎϣϟ�Δϧίϭϣϟ�ΓΎϛΎΣϣϟ�Δϳϣϭϳϟ�ΞΎΗϧϟPotatofullIrrWabal.OUT�υϭϔΣϣϟ���ΔΑΗϛϣϟ�ϲϓ
��ΔϳϋέϔϟOUTP���ΩϠΟϣ�ϲϓAquaCropV60Nr26042017 

 

��
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 AquaCrop oא" -K%א:� א%.- א%כא:3 אG.' Dא.$,Zא Excel �:אG.7' PotatofullIrrWabal.OUT [8S%א {,EG
'אMNאJk, @כ<= >.>(H א%(<o ('$M >אq@j א%jYאN!) א%G.' O)2 kM0 -Kא:� H74' -j !)8SN AquaCrop אw,Zאכ 50 
  k>S$%8(! א%.- :7(+א 12 אSN q@jא< M@MR,% Jjא),mא h< -K%א jא)$S%א >LU(50%RAW) WאP,:3 אאw4%א VאS%א X:

 !)8*R%א%,.'! א%; א$4%! א !'>ej fkאNא%.- א%א~:! א Jא): !)Sא >כ<= כS+)' (day after planting) 
 -j !)8SN 3א 12 כw*)79< HTא%<א Jא)S%א !)Sכ M@MR,% Jjא),mא h< -K%א jא)$S%א >LU (Back to Field Capacity)

.h8: 501.7 hZ>S%א%.- 12 א !)Sא1% כST�8 א' v)0 Irri k>S$%7(+א 12 א:
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�ϑϠϣϟ�ΗϔϧPotatofullIrr50%Wabal.OUT �ΞϣΎϧέΑΑExcel �ϱέϟ�ΞϣΎϧέΑ�νέόΗγϻ
�ϡΎϗ�ϱΫϟ�ϝϣΎϛϟAquaCrop �Ϫϳϓ�ΩΩΣ�ϱΫϟ��Δϋέίϟ�ΦϳέΎΗ�ΩόΑ��ϡϭϳϟ�ΏϳΗέΗ�ϥϭϛϳ�ˬ ϩΩΩϋΈΑ

�ΞϣΎϧέΑAquaCrop �ϙϼϬΗγ�ΏΑγΑ�ϱέ�ΔϳϠϣϋ50�ιΎλΗϣϻ�ϝϬγϟ�˯Ύϣϟ�ϥϣ��
�50%RAWϱέϟ�ΔϳϠϣϋ�ΦϳέΎΗ�ΩϳΩΣΗϟ�ϩέΎϳΗΧ�ϡΗ�ϱΫϟ�έΎϳόϣϟ�ϭϫϭ� �Ωϭϣόϟ�ϲϓ�ΎϧϳΑϣDAP 

(day after planting) �Δόγϟ�ϰϟ·�ΔΑέΗϟ�ΔΑϭρέ�ΓΩΎϋϹ�Δϣίϼϟ�ϱέϟ�ϩΎϳϣ�Δϳϣϛ�ϥϭϛΗ�ΎϣϧϳΑ
�ΔϳϠϘΣϟFC �Back to Field Capacity�ϭϫϭ���ϩΎϳϣϟ�Δϳϣϛ�ΩϳΩΣΗϟ�ϩέΎϳΗΧ�ϡΗ�ϱΫϟ�έΎϳόϣϟ

�Ωϭϣόϟ�ϲϓ�ΎϧϳΑϣ�ϱέ�ΔϳϠϣϋ�ϝϛ�ϲϓ�ΎϬϘϳΑρΗ�ΏΟϭϟIrri �ϡγϭϣϟ�ϲϓ�ϱέϟ�Δϳϣϛ�ϲϟΎϣΟ·�ώϠΑ�ΙϳΣ
501.7 �ϡϠϣ

 
��
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 3@M$< hi z.%9.@*! א%.- 'א' `U.)Z -K%אU X)9482 - X)+T 12 אeא97%א Q>PRS% �"אG -j QUאMT kאMNא
 �@jאCS%5(3 אC<U �"א6 א%.- א%+אE8S' 3:8] א%.- א%כא: QאM7,Zא' QUאא X@.S,%12 א J�א%gU.CS א%h< -K אCGא

%RSאכאf אG,אQ>PR: !)T א97%אeא UאאG,אT(! א%Sא�(! 12 0א%! א%.- א%+א"�.

�ńģŐƥƯǨǤĝ

��ǶŐųģŏǨǤĝ�ńģŠģŐʗǤĝ

 :<fk>T 12 א%8S] א%$אS8% o+א12U  Jenin 03-15.CLI n א%E8Sא6 א%,R< 1,<- א7%(אGא6 א%S+אm(! א%(<:(! 
.(Jenin 2003-2015.TNX) (Jenin 2003-2015.ETO), (Jenin 2003-2015.PLU)

 ,(GDD) >S+%א fj0.א h@>*< MS,$@ -K%א JeninPotato.CRO אeא97%א Q>PR: [8:���ǡǍƛŨǨǤĝ�ƚţģƛų
.Mar/pj1 :א >L !NאjY%א q@jא<

:X),*7e X: 3כC,< 1,%א X)+T !'.,% JeninSoil.SOL !'.,%8] א:���ǶśƄņǤĝ�ƚţģƛų

.o 0.5 !אכS4' silty clay loam :;%Uא79%*! אא
 . o0.2 !אכS4' loam :!)Gא79%*! א%_א

�ǢǇŨǤĝ�ǵƃĝźĞ�ƣǌʽƗ

.5% fjאt%א cאCNא%+174 %א Vא95%אU Near Optimal 85% !'.,%א !'>Pm v)0 JeninPotato.MAN 3*R%א fjאk8] א:

 FC !)8*R%א !$II48% !@UאII4: !'.,%א !II'>ej OII)2 =>IIכ< -KII%אU Jenin_FC.SW0 [II8S%א��ǶŐţĝŻņśĪĝ�ƣǌʽƖǤĝ
.X)+T !II'.,%

���řŐŏŮ�ȋƾ�ģƦģƥľǤĝ�ǡǍƛŨǨǤ�ƚǈģŏǤĝ�ȊƄǤĝ�ǶǤǌŻŮć�ȋŠģŊǤĝ�řʡʵǨņǤĝ
řŐƥƑǣƾ
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:G X,א�� א%RSאכאf 12 א%,X@.S א4%א'� "אG.' oא:� AquaCrop 'אMNאG.' kא:� j- כא:Q>PRS% 3 א97%אeא 12 
 3w4%א VאS%א X: 50% ;%א%+,} אU .F7,%8כ! 'אw,4S%א Jא)S%74! אG O)2 3P< o>@ 3א%.- 12 כ q@jא< M@MR,' X)+T

 !$48% !@Uא%,.'! :4א !'>ej fkאNא -j !)8SN 3א 12 כw*)79< HTא%<א Jא)S%א !)Sכ M@MR<U ,RAW WאP,:אא
א%FC !)8*R 12 א%,אq@j א%8S$% kMRS(! א%.-.

ƄŐˎĦŝ�ƃģľņųĝ�ǧņŐƒ�řʡʵǨņǤĝ�ĝžǮ�ȋƾȊƄǤĝ�ǆǨư

DAP�'VMM�*SSJ���*SS���*SS���*SS���*SS���*SS

1323181614129

1921171513118

2921171513118

3820161412108

4922181513119

5623181614129

61282220171411

66262118161310

71272219161411

7523181614129

79241917141210

83262118161310

87262118161310

91252018151310

9422181513119

98262118161310

10121171513118

10421171513118

108252018151310

112272219161411

116272219161411

Sum504405354305258199

 QUאMT 12 !@.CN VאYTא @*37 א AquaCrop =א {)R� kMN c."א%.- א%; א Jא): �SN !S)" (Round) .@UM< h<
.oMF,4S%א X: !8mMS%א%.- א
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�ƚǈģŏǤĝ�ȊƄǤĝ�ńģƽǣǩ�ĖģƖŠĞ

.  12 !NאjY%א q@jא< kM0U JeninPotato.CRO Q>PRS%8] א: U  Jenin 03-15.CLI nא+S%8] א: .,mא

:Main menu !wT12 א%<א

1 ..Irrigation .:אא .,mא 
2 ..Select/Create Irrigation file .:אא .,mא
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ϔϠϣ�˯Ύηϧ·ΕΎ�ϱέϟ�ιϗΎϧϟ� 

�ΥΎϧϣϟ�ϑϠϣ�έΗΧJenin 03-15.CLI ��ϝϭλΣϣϟ�ϑϠϣ�ϭJeninPotato.CRO��ϲϓ�Ύϣϛ
�ϝϭϷ�ϥϳέϣΗϟ�

�ΔϬΟϭϟ�ϲϓMain menu: 

1-��έϣϷ�έΗΧIrrigation. 

2-��έϣϷ�έΗΧSelect/Create Irrigation file.�

�

�

  

1 

Ϯ 
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 :Select irrigation file !wT12 א%<א

1 ..Irrigation schedule .,mא
2 ..Create Irrigation file .:אא .,mא
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�ΔϬΟϭϟ�ϲϓSelect irrigation file : 

1- �έΗΧIrrigation schedule. 
 

2- �έϣϷ�έΗΧCreate Irrigation file. 
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:  !wT12 א%<א

1 ..PotatoDI80% [8S%א hZא kM0
2 ..  kM0 

 :Irrigation method !wT12 א%<א

3 ..Sprinkler Irrigation z.%א%.- 'א !*@.e kM0
S)" kM0!  א- כא:9Z 3} א%,.'! Z(,387 'א%Sאd),G V! א%.-. . 4
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�ΔϬΟϭϟ�ϲϓCreate irrigation file (irrigation schedule): 

1- �ϑϠϣϟ�ϡγ�ΩΩΣPotatoDI80%. 
2-  �ΩΩΣDescription (80 %of Full Irrigation). 

�ΔϬΟϭϟ�ϲϓIrrigation method : 

3- �εέϟΎΑ�ϱέϟ�ΔϘϳέρ�ΩΩΣSprinkler Irrigation. 
4- �Δϣϳϗ�ΩΩΣPercentage of soil surface wetted (100�ργ�ϝϣΎϛ�ϱ��

��ϱέϟ�ΔΟϳΗϧ�˯ΎϣϟΎΑ�ϝϠΑΗϳγ�ΔΑέΗϟ 

�

��

ϭ 
Ϯ 

ϯ 

ϰ 
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 :Irrigation events !wT12 א%<א

Day No h)" kM0. כSא X)7: >L 'א%Cכ3.. 1
 h)" kM0  כSא X)7: >L 12 א%Cכ3. . 2
3 ..[8S%א VאCGא Create .:אא .,mא
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�ΔϬΟϭϟ�ϲϓIrrigation events : 

1- �ϡϳϗ�ΩΩΣDay No. �ϝϛηϟΎΑ�ϥϳΑϣ�ϭϫ�Ύϣϛ 
 

2-  �ϡϳϗ�ΩΩΣNet application(mm) ��ϝϛηϟ�ϲϓ�ϥϳΑϣ�ϭϫ�Ύϣϛ 
 

3- �έϣϷ�έΗΧCreate �ϑϠϣϟ�˯ ΎηϧϹ 

 

��

1 2 
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 :Main menu !wT12 א%<א

1 ..Irrigation .:אא .,mא
2 ..Display/Update Irrigation management .:אא .,mא
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�ΔϬΟϭϟ�ϲϓMain menu : 

 

1- �έϣϷ�έΗΧIrrigation. 
 

2- �έϣϷ�έΗΧDisplay/Update Irrigation management. 
�

�

�

�

��

ϭ 
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:Irrigation management !wT12 א%<א

:Mode !wT12 א%<א

QMN א%<�] Description כSא X)7: >L 12 א%Cכ3.. 1
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�ΔϬΟϭϟ�ϲϓIrrigation management: 

 

�ΔϬΟϭϟ�ϲϓMode: 

1- �ϑλϭϟ�ϝΩϋDescription �ϝϛηϟ�ϲϓ�ϥϳΑϣ�ϭϫ�Ύϣϛ 

�

��
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:Irrigation events !wT12 א%<א

h)" QMN  כSא X)7: >L 12 א%Cכ3.. 1
2 ..Save as .:אא .,mא
3 ..Save .:אא jא),mא' PotatoDI70% hZ8] 'אS%א �E0א 
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�ΔϬΟϭϟ�ϲϓIrrigation events: 
�ϡϳϗ�ϝΩϋNet application(mm) �ϝϛηϟ�ϲϓ�ϥϳΑϣ�ϭϫ�Ύϣϛ 

1- �έϣϷ�έΗΧSave as. 
2-  �ϡγΎΑ�ϑϠϣϟ�υϔΣPotatoDI70% �έϣϷ�έΎϳΗΧΎΑSave. 

��

1 
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.J�@$<k אG.7%א:� א%; א%<אwx@U Main menu !wT. אhZ :8] א%.- (potatoDI70%) א%h< -K אCGא

.PotatoDI40% U PotatoDI50% U PotatoDI60% �"א6 א%.- א%+אE8: !)*' kאMNא h,@ ,69<אF%א �EG gא>7א'
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�ΔϬΟϭϟ�ϰϟ·�ΞϣΎϧέΑϟ�ΩϭόϳMain menu ϱέϟ�ϑϠϣ�ϡγ�έϬυϳϭ (potatoDI70%) �ϱΫϟ
�ϩ΅Ύηϧ·�ϡΗ 

�ιϗΎϧϟ�ϱέϟ�ΕΎϔϠϣ�ΔϳϘΑ�ΩΩϋ·�ϡΗϳ�ˬΕϭρΧϟ�αϔϧ�ωΎΑΗΎΑPotatoDI60% �ϭ
PotatoDI50% �ϭPotatoDI40%. 

�

 

�

�  
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ƚǈģŏǤĝ�ȊƄǤĝ�ƮʞʱģƖǩ�ĖģƖŠĞ

:Main menu !wT12 א%<א

1 ..Project .:אא .,mא
2 ..Select/Create Project file .:אא .,mא
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ιϗΎϧϟ�ϱέϟ�ϊϳέΎηϣ�˯Ύηϧ·�

�ΔϬΟϭϟ�ϲϓMain menu:�

1- �έϣϷ�έΗΧProject. 
2- �έϣϷ�έΗΧSelect/Create Project file. 

�

 

  



110

ĽʞʱŻŝ�ǢŐǤź

:Select project file !wT12 א%<א

1 ..PotatofullIrr.PRO gU.CS%א .,mא
.Main Menu .:אא .,mא

16 
 

�ΔϬΟϭϟ�ϲϓSelect project file���

1� ��ωϭέηϣϟ�έΗΧPotatofullIrr.PRO�� 
2� ��έϣϷ�έΗΧMain Menu�� 

 

�

  

ϭ 
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:Main menu !wT12 א%<א

1 ..Project .:אא .,mא
 אm,. אא:. . 2

17 
 

�

�  



112

ĽʞʱŻŝ�ǢŐǤź

:Project characteristics !wT12 א%<א

1 ..Environment, Crop and Simulation files !wTא%<א .,mא

18 
 

�

�  

ϭ 
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:Environment, Crop and Simulation files !wT12 א%<א

1 ..Irrigation .:אא .,mא
2 ..Select Irrigation file.:אא .,mא
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�ΔϬΟϭϟ�ϲϓEnvironment, Crop and Simulation files: 

 

1- �έϣϷ�έΗΧIrrigation. 
2- έϣϷ�έΗΧSelect Irrigation file. 

 

 

  

ϭ 
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:Select irrigation file !wT12 א%<א

1 ..PotatoDI80%.IRR [8S%א .,mא
2 ..Update Menu .:אא .,mא

19 
 

�

�  

ϭ 
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:Project characteristics !wT12 א%<א

1 ..Save as .:אא .,mא
2 ..Save .:אא jא),mא' PotatoDifIIrr80% hZ8] 'אS%א �E0אU [�>%א QMN
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�ΔϬΟϭϟ�ϲϓProject characteristics: 

1- �έϣϷ�έΗΧSave as. 
2- �ϡγΎΑ�ϑϠϣϟ�υϔΣϭ�ϑλϭϟ�ϝΩϋPotatoDifIIrr80% �έϣϷ�έΎϳΗΧΎΑSave. 
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:Main menu !wT12 א%<א

1 ..fאכאRS%5(3 אC< VM7% !S3 א%*א�EZ12 א Run .:אא .,mא
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�ΔϬΟϭϟ�ϲϓMain menu: 
 

1- �έϣϷ�έΗΧRun �ΓΎϛΎΣϣϟ�ϝϳϐηΗ�˯ΩΑϟ�ΔϣΎϘϟ�ϝϔγ�ϲϓ 
 

 
�

�

�

�

��

ϭ 
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:Simulation run !wT12 א%<א

1 ..fאכאRS%א VM7% START .:אא .,mא
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�ΔϬΟϭϟ�ϲϓSimulation run: 
 

1- �έϣϷ�έΗΧSTART �ΓΎϛΎΣϣϟ�˯ ΩΑϟ 
�

�

��
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:fאכאRS%א Vאw,Gא M+N

1 ..Simulation run !wT3 א%<אEZ12 א Main Menu .:אא .,mא
2 . SaveU   Save seasonal resultX@jא)F%3 א)$E< X: Mאכ<U Yes .,mא ,Exit simulation runfK2אG .wx<

.daily results
3 ..fאכאRS%א�� א,G �ER% Exit run .:אא .,mא

18 
 

�

�  

ϭ 
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:PotatoDiflIrr80%.PRO gU.CS%א VאCGא אw' h< 1,%א9%.@*! א �E+' �"א%.- א%+א �@jאC: !)*' VאCGא h,@

1 . (PotatoDiflIrr80%.PRO) gU.CS%12 א (PotatoDI80%.IRR) -.%8] א: QאM7,Zא 
 hZא' gU.CS%א �E0U ( 'א%M$<U (PotatoDI70%.IRR) [8S@3 א%<�] א%; (

�E0U O8)5C<U (PotatoDiflIrr70%.PRO) א%+,א��.
2 . (PotatoDiflIrr70%.PRO) gU.CS%12 א (PotatoDI70%.IRR) -.%8] א: QאM7,Zא 

 hZא' gU.CS%א �E0U ( 'א%M$<U (PotatoDI60%.IRR) [8S@3 א%<�] א%; (
�E0U O8)5C<U (PotatoDiflIrr60%.PRO) א%+,א��.

3 . (PotatoDiflIrr60%.PRO) gU.CS%12 א (PotatoDI60%.IRR) -.%8] א: QאM7,Zא 
         hZא' gU.CS%א �E0U ( 'א%M$<U (PotatoDI50%.IRR) [8S@3 א%<�] א%; (

�E0U O8)5C<U (PotatoDiflIrr50%.PRO) א%+,א��.
4 . (PotatoDiflIrr50%.PRO) gU.CS%12 א (PotatoDI50%.IRR) -.%8] א: QאM7,Zא 

         hZא' gU.CS%א �E0U ( 'א%M$<U (PotatoDI40%.IRR) [8S@3 א%<�] א%; (
�E0U O8)5C<U (PotatoDiflIrr40%.PRO) א%+,א��.

@SכX א%G ;8N Q>PR,א�� א%RSאכאCS% fאj@� א%.- א%+א"� :X א%E8Sא6: 

 PotatoDiflIrr80%Run.OUT
PotatoDiflIrr70%Run.OUT
PotatoDiflIrr60%Run.OUT
PotatoDiflIrr50%Run.OUT
PotatoDiflIrr40%Run.OUT

AquaCropV60Nr26042017 M8d: 12 OUTP !)N.E%כ,7! אS%12 א !�>ERS%א
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21 

 

�

�  
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>אi(. א%.- א%+א"� 8N; אG,אQ>PR: !)T א97%אeא 8NU; אאG,אT(! א%Sא�(!

ǶǣǩģƯǨǤĝ
�ǶŐǨǕ�

ȊƄǤĝ�ǫģŐǩ
NN

�ǫģŐǨś�ƄŐƾǍņǤĝ�ǶľƑŠ
��ȊƄǤĝ

:JFME�5�)B
�ƞģƽŲŠĝ�ǶľƑŠ
��ǶŐŮģņʂĬĝ

�Wpet�
LH�N�

Full IRR502 10.01 1.85
Dif Irr 80%405209.4851.85
Dif Irr70%354308.74131.85
Dif Irr 60%305407.68231.78
Dif Irr 50%258506.59341.7
Dif Irr 40%199605.07491.51
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ϰϠϋ�ιϗΎϧϟ�ϱέϟ�έϳΛ΄Η�ΔϳΎϣϟ�ΔϳΟΎΗϧϹ�ϰϠϋϭ�ΎρΎρΑϟ�ϝϭλΣϣ�ΔϳΟΎΗϧ·�

ΔϠϣΎόϣϟ 
�ϩΎϳϣ�Δϳϣϛ
ϱέϟ 
mm 

�έϳϓϭΗϟ�ΔΑγϧ
��ϱέϟ�ϩΎϳϣΑ 

Yield 
T/Ha 

�νΎϔΧϧ�ΔΑγϧ
��ΔϳΟΎΗϧϹ 

Wpet 
kg/m3 

Full IRR 502   10.01   1.85 
Dif Irr 80% 405 20 9.48 5 1.85 
Dif Irr70% 354 30 8.74 13 1.85 
Dif Irr 60% 305 40 7.68 23 1.78 
Dif Irr 50% 258 50 6.59 34 1.7 
Dif Irr 40% 199 60 5.07 49 1.51 

 

 

ΔϘΑΎγϟ�ΞΎΗϧϟ�ϥϣ�υΣϼϳ��ΔϳΟΎΗϧϹ�νΎϔΧϧ5�ϝϣΎϛϟ�ϱέϟ�ΔϳΟΎΗϧ�ϥϋ���ιϗΎϧϟ�ϱέϟ�ϖϳΑρΗ�Ωϧϋ
Dif Irr80%��έϓϭϳ�ϱΫϟ20ϱέϠϟ�ΔϛϠϬΗγϣϟ�ϩΎϳϣϟ�ΕΎϳϣϛ�ϥϣ����ΕΎΑΛϭ��ΔϳΎϣϟ�ΔϳΟΎΗϧϹWPet�

Ωϧϋ1.85 �ϡ�ώϛ3�ιϗΎϧϟ�ϱέϟ�ϖϳΑρΗ�ϥϭ��Dif Irr70%��έϓϭϳ�ϱΫϟ30�ϩΎϳϣϟ�ΕΎϳϣϛ�ϥϣ��
�ϱέϠϟ�ΔϛϠϬΗγϣϟΏΑγϳ��ίϭΎΟΗΗ�ϻ�ΔϳΟΎΗϧϹ�ϲϓ�ΓέΎγΧ13%��˯ΎϘΑ�ϊϣ�ΔϳΎϣϟ�ΔϳΟΎΗϧϹWPet�

Ωϧϋ1.85 �ϡ�ώϛ3���

�ϭϫ�ϥϳϧΟ�ϲϓ�ΎρΎρΑϟ�ϝϭλΣϣ�ϱέϟ�ϖΑρϣϟ�ϲϠόϔϟ�ϱέϟ�ΞϣΎϧέΑ�ϥ�έϛΫϟΎΑ�έϳΩΟ15��ϡΎϳ�ΔΛϼΛ�ϡϠϣ
�Ύϳργϭ�ϙϠϬΗγϳ��ΔϋέίϠϟ�ϝϭϷ�ϡϭϳϟ�ϥϣ�˯ΩΑ577��Δϳργϭ�ΔϳΟΎΗϧ·�ϖϘΣϳϭ�ϡγϭϣϟ�ϲϓ�ϱέϠϟ�ϡϠϣ

8.5�έΎΗϛϫ�ϥρ���

 Dif Irr80% �"79(� א%.- א%+א< M+N 3:א%.- א%כא !)Tא,Gא XN 5% !)Tא,Gאא DאEFGא%+,א�� א4%א'*! א X: �0א@
א%X: 20% .2>@ -K כS(א6 א%S(אJ א%8w,4Sכ! 7iU -.8%א6  אאG,אT(! א%Sא�(! 1.85M+N WPet  כ�/U .3oא= >79(� א%.- 
 13% ~Uאd,< א !)Tא,G12 אא fj4אm H74@ -.8% !8כw,4S%א Jא)S%א6 א)Sכ X: 30% .2>@ -K%א Dif Irr70% �"א%+א

 3o/1.85  כ�M+N WPet !)א�S%א !)Tא,Gאא Vא*' �:

 o>)%א X: אVM' oא@א !iאi/h8: 15 >L X)+T 12 אeא97%א Q>PR: -.% �79S%18$ אE%א:� א%.- אG.' =כ. אK%א' .@MT
.jכ,אL/Xe 8.5 !)9ZU !)Tא,Gא �*R@U hZ>S%8%.- 12 א h8: 577 9(אZU 8כw,4@ ,!NאjY8% QUאא



122

ĽʞʱŻŝ�ǢŐǤź

 Q>PR: !)Tא,Gא fאכאRS% gU.C: 3)5C< hi =kjאא - !G2(אM%12 א fjUM+7%א Q>PRS% 3:כא -j QUMT kאMNא
אfjUM+7% 12 0א%! א%.- א%כא:3.

�ńģŐƥƯǨǤĝ

�ǶŐųģŏǨǤĝ�ńģŠģŐʗǤĝ

 :<fk>T 12 א%8S] א%$אS8% o+א12U dafianeh. CLI   n א%E8Sא6 א%,R< 1,<- א7%(אGא6 א%S+אm(! א%(<:(! 
.(dafyaneh.TNX) (dafyaneh.ETO)(dafyaneh.PLU)

�ǡǍƛŨǨǤĝ�ƚţģƛų

.Mar/pj20 :א >L !NאjY%א q@jא< ,(GDD) >S+%א fj0.א h@>*< MS,$@ -K%א dafianehTomato.CRO fjUM+7%א Q>PR: [8:

�ǶśƄņǤĝ�ƚţģƛų

:8] א%,.'! dafianeh.SOL %,.'! א%2M(אG! א%,C,< 1כX: 3 א7e �'j*א6:
.o 0.07 !אכS4' clay loam :;%Uא79%*! אא
.o 0.13 !אכS4' silt loam :!)Gא79%*! א%_א

.o 0.27 !אכS4' silty clay loam :!_%א79%*! א%_א
.o 0.39 !אכS4' silty clay loam :!$'א79%*! א%.א

�ǢǇŨǤĝ�ǵƃĝźĞ�ƣǌʽƗ

 3% fjאt%א cאCNא%+174 %א Vא95%אU Optimal 100% !)%א%,.'! :_א !'>Pm v)0 dafianeh.MAN 3*R%א fjאk8] א:
oMF,4<U א%,95(! 'א�9(! 'אZ,(כ(! %,9Z X: 40% !)95} א%,.'! (2<� א%S+*9א6) %S+� א%,C' .F7כ3 כא:9Z X: 3} א%,.'!.

�ǶŐţĝŻņśĪĝ�ƣǌʽƖǤĝ

.!G2(אM%א !'.,% FC !)8*R%$48%! א !@Uא%,.'! :4א !'>ej O)2 =>כ< -K%אU dafianeh.SW0 [8S%א

�ǡǍƛŨǨǤ�	ȋţģǨǤĝ�ūģŐņũĪĝ
�ǢǩģǔǤĝ�ȊƄǤĝ�ǶǤǌŻŮć�ŉǤģŊǤĝ�řʡʵǨņǤĝ
Řźƃĭĝ���ǶŠģŐƾŻǤĝ�ȋƾ�ǵƃǌŻŏľǤĝ
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ıǩģǕ�ģʞʱ�ȊǌʽǨǤĝ�ǵƃǌŻŏľǤĝ�ǡǍƛŨǩ�ǶŐŮģņʂĞ�ǵģǕģŨǩ�ƭǌʽƖǩ�ĖģƖŠĞ

ȋųģŏǨǤĝ�ƼǣǨǤĝ�ƃģŐņųĝ

 :Main menu !wT12 א%<א

1 ..Climate .:אא .,mא
2 ..Select/Create Climate file .:אא .,mא

 
133 

 

ϼϣΎϛ�Ύϳέ�ϱϭέϣϟ�ΓέϭΩϧΑϟ�ϝϭλΣϣ�ΔϳΟΎΗϧ·�ΓΎϛΎΣϣ�ωϭέηϣ�˯Ύηϧ· 

ϲΧΎϧϣϟ�ϑϠϣϟ�έΎϳΗΧ�

�
�ΔϬΟϭϟ�ϲϓMain menu���

 
1- �έϣϷ�έΗΧClimate. 

 
2- �έϣϷ�έΗΧSelect/Create Climate file. 

�
 

 

��

ϭ 
Ϯ 
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ĽʞʱŻŝ�ǢŐǤź

 :Select climate file !wT12 א%<א

1 ..dafianeh.CLI [8S%א .,mא
2 ..Main Menu .:אא .,mא
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�ΔϬΟϭϟ�ϲϓSelect climate file : 
 

1- �ϑϠϣϟ�έΗΧdafianeh.CLI. 
 

2- �έϣϷ�έΗΧMain Menu. 
 

 
��

ϭ 
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:Main menu !wT12 א%<א

1 ..Crop .:אא .,mא
2 ..Select/Create Crop file .:אא .,mא

22 
 

�ΔϬΟϭϟ�ϲϓMain menu��
 

1� �έϣϷ�έΗΧCrop�� 
2� �έϣϷ�έΗΧSelect/Create Crop file�� 

 

 

��
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ĽʞʱŻŝ�ǢŐǤź

:Select crop file !wT12 א%<א

1 ..dafianehTomato.CRO Q>PRS%8] א: .,mא
2 ..Main Menu .:אא .,mא
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�ΔϬΟϭϟ�ϲϓSelect crop file: 
 

1- έΗΧ �ϝϭλΣϣϟ�ϑϠϣdafianehTomato.CRO. 
 

2- �έϣϷ�έΗΧMain Menu. 
 

 
��
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 JM@MR< h,)Z v)0 !NאjY%א q@jא< Q>7*% OK .,mא Planting date fK2אG .wx< Main Menu .:אא jא),mא M+N
.fjUM+7%א Q>PRS% 3:א%.- א%כא gU.C: VאCGא M+N א0*א

23 
 

�έϣϷ�έΎϳΗΧ�ΩϧϋMain Menu��ΓΫϓΎϧ�έϬυΗPlanting date��έΗΧOK��ϝϭΑϘϟ���ΦϳέΎΗ
Δϋέίϟ�ΓέϭΩϧΑϟ�ϝϭλΣϣϟ�ϝϣΎϛϟ�ϱέϟ�ωϭέηϣ�˯Ύηϧ·�Ωϧϋ�ΎϘΣϻ�ϩΩϳΩΣΗ�ϡΗϳγ�ΙϳΣ���

�



128

ĽʞʱŻŝ�ǢŐǤź

�ǢǩģǔǤĝ�ȊƄǤĝ�Ƽǣǩ�ĖģƖŠĞ

:Main menu !wT12 א%<א

1 ..Irrigation .:אא .,mא
2 ..Select/Create Irrigation file .:אא .,mא

24 
 

�

�  

Ϯ 

1 
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 :Select irrigation file !wT12 א%<א

1 ..Generation of irrigation schedule .,mא
2 ..Create Irrigation file .:אא .,mא

 
139 

 

�ΔϬΟϭϟ�ϲϓSelect irrigation file : 

1- �έΗΧGeneration of irrigation schedule. 
2- �έϣϷ�έΗΧCreate Irrigation file. 

 

�
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ĽʞʱŻŝ�ǢŐǤź

:  !wT12 א%<א

1 ..DafianehTomFIrr.IRR [8S%א hZא kM0
 Description kM0 כSא 12 א%Cכ3.. 2

 :Irrigation method !wT12 א%<א

3 .,Drip irrigation ()*+,%א' -j Irrigation method kM0
4 . �+S< !)כ),Zא�9(! 'א' f887! :95אS%4א0! אS%א= כא:3 א)   !S)" kM0

.(387S%א94%} א X: א)כ8 .F7,%א

25 
 

�ΔϬΟϭϟ�ϲϓCreate irrigation file (Generation of schedule)��

1� �ϑϠϣϟ�ϡγ�ΩΩΣDafianehTomFIrr.IRR�� 
2� ��ΩΩΣDescription���ϝϛηϟ�ϲϓ�Ύϣϛ 

�ΔϬΟϭϟ�ϲϓIrrigation method�� 

3� �ΩΩΣIrrigation method��ρϳϘϧΗϟΎΑ�ϱέDrip irrigationˬ 
4� ΩΩΣ �ΔϣϳϗPercentage of soil surface wetted��0��ΔΣΎγϣϟ�ϝϣΎϛ�ϥϷ���

���ϝϠΑϣϟ�ργϟ�ϥϣ�ΎϳϠϛ�έΧΑΗϟ�ϊϧϣΗ�ΔϳϛϳΗγϼΑ�ΔϳρϏ΄Α�ΓΎρϐϣ�ΔϠϠΑϣϟ 
 

 
���

ϭ 
Ϯ 

ϯ 

ϰ 
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1 ..  jא)F%א' Time Criteria kk
2 . .Back to Field Capacity jא)F%א' Depth Criteria kM0 
3 ..  Depleted % of Raw !S)" kM0
4 ..   !S)" kM0
5 ..  !S)" kM0
6 ..[8S%א VאCGא Create .:אא .,mא

26 
 

1� �ΩΩΣTime Criteria��έΎϳΧϟΎΑAllowable depletion (% of RAW)�� 
2� ��ΩΩΣDepth Criteria���έΎϳΧϟΎΑBack to Field Capacity��� 
3� �Δϣϳϗ�ΩΩΣ Depleted % of RAW �50��. 
4� �Δϣϳϗ�ΩΩΣTo FC +/-(mm)��0��. 
5� �Δϣϳϗ�ΩΩΣds/m��������� 
6� �έϣϷ�έΗΧCreate���ϑϠϣϟ�˯ΎηϧϹ�

�
��ϡϭϘϳγ�ΔϘΑΎγϟ�ΕέΎϳΧϟΎΑAquaCrop����ΔϛϠϬΗγϣϟ�Δϳϣϛϟ�Ϫϳϓ�ϝλΗ�ϡϭϳ�ϝϛ�ϲϓ�ϱέ�ΔϳϠϣϋ�ΩϳΩΣΗΑ

�ϰϟ·�Ηϧϟϭ�έΧΑΗϟΎΑ�έϭΫΟϟ�ΔϘρϧϣ�ϲϓ�ΔΑέΗϟ�ΔΑϭρέ�ϥϣ���ΔϟϭϬγΑ�ΡΎΗϣϟ�˯Ύϣϟ�ϥϣ��RAW��
��Δόγϟ�ϰϟ·�ΔΑέΗϟ�ΔΑϭρέ�ΓΩΎϋϹ�Δϣίϼϟ�ΔϳϣϛϠϟ�ΔϳϭΎγϣ�ϱέϟ�ΔϳϠϣόΑ�ΔϓΎοϣϟ�ϩΎϳϣϟ�Δϳϣϛ�ϥϭϛΗϭ

�ΔϳϠϘΣϟFC���

Ϯ 

ϲ 

'א%F(אjא6 א4%א'*! j !)8SN M@MR,' AquaCrop o>*)Z- 12 כO)2 3P< o>@ 3 א%כS(! א%8w,4Sכ! :ej X<'! א%,.'! 
12 :+9*! א%jUKd 'א%,U .F7א%+,} א%; X: 50% א%SאV א%S,א{ 'U RAW !%>w4>כ<= כS(! א%S(אJ א%tSא8S$' !2(! א%.- 

.FC !)8*R%א%,.'! א%; א$4%! א !'>ej fkאNא%א~:! א !)S8%כ !@U4א:
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ĽʞʱŻŝ�ǢŐǤź

ǢǇŨǤĝ�ǵƃĝźĞ�Ƽǣǩ�ƃģŐņųĝ

:Main menu !wT12 א%<א

1 ..Field .:אא .,mא
2 ..Select/Create Field management file .:אא .,mא

27 
 

�

�  
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:Select field management file� !wT12 א%<א

1 ..dafianeh.MAN 3*R%א fjאk8] א: ..,mא
2 ..Main Menu .:אא .,mא

 
143 

 

˳�ΔϬΟϭϟ�ϲϓSelect field management file:�
 

1- �ϝϘΣϟ�ΓέΩ·�ϑϠϣ��έΗΧdafianeh.MAN� 
 

2- �έϣϷ�έΗΧMain Menu� 
 

 
�  



134

ĽʞʱŻŝ�ǢŐǤź

ǶśƄņǤĝ�ƮƥǇǩ�Ƽǣǩ�ƃģŐņųĝ

:Main menu !wT12 א%<א

1 ..Soil profile .:אא .,mא
2 ..Select/Create Soil profile file .:אא .,mא

28 
 

 

 
 
 

 

��
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:Select soil profile file� !wT12 א%<א

1 ..dafianeh.SOL !'.,%8] :*�9 א: ..,mא
2 ..Main Menu .:אא .,mא
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˳�ΔϬΟϭϟ�ϲϓSelect soil profile file:�
 

1- �ΔΑέΗϟ�ϊρϘϣ�ϑϠϣ��έΗΧdafianeh.SOL� 
 

2- �έϣϷ�έΗΧMain Menu� 
 

 
�  
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ĽʞʱŻŝ�ǢŐǤź

1 . h< -K%א (dafianeh.SOL) !'.,%8] :*�9 א: hZא .wx@U Main menu !wTא%; א%<א AquaCrop �:אG.7%א k>$@
 .Jjא),mא

'Sא א= 9Z} א%S(אJ א%d<2(! 12 א%2M(אG! אX: �SN 4 א:,א9Z XN j} אאDj א @<MT :(אM$P< J א%; :+9*! . 2
 !)2>d%א Jא)S%9} אZ =א D.,E@ -K%א None 18] אא2,.א�S%7*1 אGU capillary rise -.$C%א k>$P%א' jUKd%א

.jUKd%א%,.'! 12 :+9*! א !'>ej ;8N .i�@ אU �)SN

29 
 

 

 

� 

ϭ 
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ǶŐţĝŻņśĪĝ�ƣǌʽƖǤĝ�Ƽǣǩ�ƃģŐņųĝ

:Main menu !wT12 א%<א

1 ..Initial conditions ..:אא .,mא
2 ..Select/Create Initial conditions file .:אא .,mא

30 
 

 
�

��
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ĽʞʱŻŝ�ǢŐǤź

:Select file with initial conditions !wT12 א%<א

1 . dafianeh.SW0 [8S%א .,mא 
2 .Main Menu .:אא .,mא
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�ΔϬΟϭϟ�ϲϓSelect file with initial conditions: 
 

1-  �ϑϠϣϟ�έΗΧdafianeh.SW0  
 

2- �έϣϷ�έΗΧMain Menu 
 

 
��
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�ǵƃǌŻŏľǤĝ�ǶŐŮģņʂĞ�ǵģǕģŨǨǤ�ƭǌʽƖǩ�ĖģƖŠĞ

12 0א%! א%.- א%כא:3

 :Main menu !wT12 א%<א

1 ..Project .:אא .,mא
2 ..Select/Create Project file .:אא .,mא

31 
 

�

�

�
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ĽʞʱŻŝ�ǢŐǤź

:Select project file !wT12 א%<א

1 . .Single simulation run jא)F%א .,mא
2 ..Create Project file .:אא .,mא

32 
 

�

�  
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 :  !wT12 א%<א

>כ<= :E8אSoil profileU FieldU IrrigationU cropU climate 6 א%,h< 1 אCGא�Lא Zא'*א :F,אE8Z fjא,

1 ..Crop .:אא .,mא
2 ..March/j12 20 א^א Day 1 after sowing/planting kM0
3 ..2014 oאN 12 start at year kM0

 
151 

 

�ΔϬΟϭϟ�ϲϓCreate project (single run) : 
�ΕΎϔϠϣ�ϥϭϛΗclimate ϭcrop ϭIrrigation ϭField ϭSoil profile �Ύϫ΅Ύηϧ·�ϡΗ�ϲΗϟ

ˬΎϔϠγ�ΓέΎΗΧϣ�ΎϘΑΎγ 

1- �έϣϷ�έΗΧCrop. 
 

2- �ΩΩΣDay 1 after sowing/planting �ϲϓ20 �έΫMarch. 
 

3- �ΩΩΣstart at year �ϡΎϋ�ϲϓ2014. 

�

�

��

3 
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ĽʞʱŻŝ�ǢŐǤź

 :  !wT12 א%<א

1 ..Period .:אא .,mא
2 ..Linked to growing cyclejא)F%א .,mא Simulation period !0>% 12
3 ..Save as fK2אG .wx,2 Create .:אא .,mא
4 ..TomatoFullIrr hZא' gU.CS%א �E0אU  kM0
5 ..Save .:אא .,mא 

33 
 

�ΔϬΟϭϟ�ϲϓCreate project (single run)����

1� �έϣϷ�έΗΧPeriod�� 
2� �ΔΣϭϟ�ϲϓSimulation period�έΎϳΧϟ�έΗΧLinked to growing cycle�� 
3� �έϣϷ�έΗΧCreate���ΓΫϓΎϧ�έϬυΗϓSave as�� 
4� �ΩΩΣDescription��Full Irrigation at 50 % RAWϭ����ϡγΎΑ�ωϭέηϣϟ�υϔΣ

TomatoFullIrr�� 
5� ��έϣϷ�έΗΧSave���

�
� 

Ϯ 

ϭ 

ϯ 

ϱ 

ϰ 
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:Main menu !wT12 א%<א

1 ..fאכאRS%5(3 אC< VM7% !S3 א%*א�EZ12 א Run .:אא .,mא

34 
 

�

�

�

�

��

ϭ 
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ĽʞʱŻŝ�ǢŐǤź

:Simulation run !wT12 א%<א

1 ..START .:אא .,mא
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�

�ΔϬΟϭϟ�ϲϓSimulation run: 
 

1- �έϣϷ�έΗΧSTART. 
 

�

�

��
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:fאכאRS%א Vאw,Gא M+N

1 ..Simulation run !wT3 א%<אEZ12 א Main Menu .:אא .,mא
2 . Save seasonal resultsX@jא)F%3 א)$E< X: Mאכ<U Yes .,mא ,Exit simulation runfK2אG .wx< 

.  U
3 ..fאכאRS%א�� א,G �ER% Exit run .:אא .,mא
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�ΓΎϛΎΣϣϟ�˯ΎϬΗϧ�Ωϧϋ�
�

1- �έϣϷ�έΗΧMain Menu��ΔϬΟϭϟ�ϝϔγ�ϲϓSimulation run. 
�

2- ΓΫϓΎϧ�έϬυΗExit simulation run�έΗΧ�ˬYes�ϥϳέΎϳΧϟ�ϝϳόϔΗ�ϥϣ�Ωϛ΄ΗϭSave 
seasonal results ϭSave daily results (all 8 files). 

�
3- �έϣϷ�έΗΧExit run��ΓΎϛΎΣϣϟ�ΞΎΗϧ�υϔΣϟ 

�

�

��

Ϯ 
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ĽʞʱŻŝ�ǢŐǤź

 [8S%א X: hZ>S%כא:3 א% gU.CS8% fאכאRS%א�� א,G ;8N Q>PR%א XכS@

AquaCropV60Nr26042017 M8d: 12 OUTP !)N.E%כ,7! אS%12 א �>ERS%א TomatoFullIrrRun.OUT

35 
 

�ωϭέηϣϠϟ�ΓΎϛΎΣϣϟ�ΞΎΗϧ�ϰϠϋ�ϝϭλΣϟ�ϥϛϣϳ ��ϑϠϣϟ�ϥϣ�ϡγϭϣϟ�ϝϣΎϛϟ 
TomatoFullIrrRun.OUT�υϭϔΣϣϟ���Δϳϋέϔϟ�ΔΑΗϛϣϟ�ϲϓOUTP����ΩϠΟϣ�ϲϓ

AquaCropV60Nr26042017 
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@SכX אZ,$.א8SN D(א6 א%.- M*:Uאj א%S(אJ א%89S<'! 12 כm -j !)8SN 3אQ א%9F< hZ>S(9(א 'א>7אg א%9F<א6 
:Simulation run !wTא%,א%(! 12 א%<א

1 ..Select parameter.:אא .,mא hi Rain !wTא%<א .,mא
2 ..Irrigation !%M4+S%א !Sא%*א� X: .,mא
3 ..Assign .:אא .,mא
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�ΎϳρϳρΧΗ�ϡγϭϣϟ�ϝϼΧ�ϱέ�ΔϳϠϣϋ�ϝϛ�ϲϓ�ΔΑϭϠρϣϟ�ϩΎϳϣϟ�έΩϘϣϭ�ϱέϟ�ΕΎϳϠϣϋ�νέόΗγ�ϥϛϣϳ
�ΔϬΟϭϟ�ϲϓ�ΔϳϟΎΗϟ�ΕϭρΧϟ�ωΎΑΗΎΑSimulation run: 

1- �ΔϬΟϭϟ�έΗΧRain έϣϷ�έΗΧ�ϡΛSelect parameter. 
2- �ΔϟΩγϧϣϟ�ΔϣΎϘϟ�ϥϣ�έΗΧIrrigation. 
3- �έϣϷ�έΗΧAssign. 

��
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:Irri !wT12 א%<א

1 ..Scale .,mא
maximum value !S)" QMN א%; 30.. 2
3 ..Assign .:אא .,mא
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�ΔϬΟϭϟ�ϲϓIrri: 
1- �έΗΧScale. 
2- �Δϣϳϗ�ϝΩϋmaximum value �ϰϟ·30. 
3- �έϣϷ�έΗΧAssign. 

��



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćȊƄǤĝ�ǫģŐǩ�ǵƃĝźĬ�AquACrop�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

149

 .Irri !wT9(9(א 12 א%<אF< אL.@kא*:U -.%8(א6 אSN .wx<

 Climate and Water !wT12 א%<א Oא�.$,Zא XכS@U JkאMNא' oא" -K%א%.- א%כא:3 א QUMT AquaCrop 19$@ אSכ
.Irrigation events .:אא jא),mא' balance
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�ΔϬΟϭϟ�ϲϓ�ΎϳρϳρΧΗ�ΎϫέϳΩΎϘϣϭ�ϱέϟ�ΕΎϳϠϣϋ�έϬυΗIrri.  

�ϲρόϳ�ΎϣϛAquaCrop �ΔϬΟϭϟ�ϲϓ�ϪοέόΗγ�ϥϛϣϳϭ�ϩΩΩϋΈΑ�ϡΎϗ�ϱΫϟ�ϝϣΎϛϟ�ϱέϟ�ϝϭΩΟ
Climate and Water balance �έϣϷ�έΎϳΗΧΎΑIrrigation events��

��
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 XכS@ ,J.@MP< XכS@ א Xכ%U Oא�.$,Zא XכS@ Climate and Water balance !wTא4%א'� 12 א%<א QUMd%א
א%8N Q>PR; ><אM*:U q@jא8SN j(א6 א%.- mאX: 2014 hZ>: Q :8] א%+,א�� א%(<:(! %RSאכאf א%S<א~G! א%Sא�(! 

AquaCropV60Nr26042017 M8d: 12 OUTP !)N.E%כ,7! אS%12 א �>ERS%א TomatoFullIrrWabal.OUT

36 
 

�ΔϬΟϭϟ�ϲϓ�ϖΑΎγϟ�ϝϭΩΟϟClimate and Water balance���ϻ�ϥϛϟϭ�ϪοέόΗγ�ϥϛϣϳ
�ϡγϭϣ�ϝϼΧ�ϱέϟ�ΕΎϳϠϣϋ�έΩϘϣϭ�ΦϳέϭΗ�ϰϠϋ�ϝϭλΣϟ�ϥϛϣϳ�ˬϩέϳΩλΗ�ϥϛϣϳ�������ϑϠϣ�ϥϣ

� ΔϳΎϣϟ� Δϧίϭϣϟ� ΓΎϛΎΣϣϟ� Δϳϣϭϳϟ� ΞΎΗϧϟTomatoFullIrrWabal.OUT�υϭϔΣϣϟ���ϲϓ
�Δϳϋέϔϟ�ΔΑΗϛϣϟOUTP��ΩϠΟϣ�ϲϓAquaCropV60Nr26042017 

 

��
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 AquaCrop oא" -K%א:� א%.- א%כא:3 אG.' Dא.$,Zא Excel �:אG.7' PotatofullIrrWabal.OUT [8S%א {,EG
'אMNאJk, @כ<= >.>(H א%(<o ('$M >אq@j א%jYאN!) א%G.' O)2 kM0 -Kא:� H74' -j !)8SN AquaCrop אw,Zאכ 50

 k>S$%8(! א%.- :7(+א 12 אSN q@jא< M@MR,% Jjא),mא h< -K%א jא)$S%א >LU(50%RAW) WאP,:3 אאw4%א VאS%א X: 
 !)8*R%א%,.'! א%; א$4%! א !'>ej fkאNא%.- א%א~:! א Jא): !)Sא >כ<= כS+)'  DAP 

 !)8SN 3א 12 כw*)79< HTא%<א Jא)S%א !)Sכ M@MR,% Jjא),mא h< -K%א jא)$S%א >LU   FC
 .h8: 953.3 hZ>S%א%.- 12 א !)Sא1% כST�8 א' v)0 Irri k>S$%7(+א 12 א: -j

 
161 

 

�ϑϠϣϟ�ΗϔϧPotatofullIrr50%Wabal.OUT �ΞϣΎϧέΑΑExcel �ϱέϟ�ΞϣΎϧέΑ�νέόΗγϻ
�ϡΎϗ�ϱΫϟ�ϝϣΎϛϟAquaCrop �Ϫϳϓ�ΩΩΣ�ϱΫϟ��Δϋέίϟ�ΦϳέΎΗ�ΩόΑ��ϡϭϳϟ�ΏϳΗέΗ�ϥϭϛϳ�ˬ ϩΩΩϋΈΑ

�ΞϣΎϧέΑAquaCrop �ϙϼϬΗγ�ΏΑγΑ�ϱέ�ΔϳϠϣϋ50�ιΎλΗϣϻ�ϝϬγϟ�˯Ύϣϟ�ϥϣ��
�50%RAWΎΗ�ΩϳΩΣΗϟ�ϩέΎϳΗΧ�ϡΗ�ϱΫϟ�έΎϳόϣϟ�ϭϫϭ�ϱέϟ�ΔϳϠϣϋ�Φϳέ �Ωϭϣόϟ�ϲϓ�ΎϧϳΑϣDAP 

(day after planting) �Δόγϟ�ϰϟ·�ΔΑέΗϟ�ΔΑϭρέ�ΓΩΎϋϹ�Δϣίϼϟ�ϱέϟ�ϩΎϳϣ�Δϳϣϛ�ϥϭϛΗ�ΎϣϧϳΑ
�ΔϳϠϘΣϟFC �Back to Field Capacity�ϩΎϳϣϟ�Δϳϣϛ�ΩϳΩΣΗϟ�ϩέΎϳΗΧ�ϡΗ�ϱΫϟ�έΎϳόϣϟ�ϭϫϭ��

�Ωϭϣόϟ�ϲϓ�ΎϧϳΑϣ�ϱέ�ΔϳϠϣϋ�ϝϛ�ϲϓ�ΎϬϘϳΑρΗ�ΏΟϭϟIrri ϳΣ�ϡγϭϣϟ�ϲϓ�ϱέϟ�Δϳϣϛ�ϲϟΎϣΟ·�ώϠΑ�Ι
953.3 �ϡϠϣ 
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 3@M$< hi ()*+,%9.@*! א%.- 'א' `U.)Z -K%אU =kjאא - !G2(אM%12 א fjUM+7%א Q>PRS% �"אG -j QUאMT kאMNא
 �@jאCS%5(3 אC<U �"א6 א%.- א%+אE8S' 3:8] א%.- א%כא: QאM7,Zא' v%א%_א X@.S,%12 א J�א%gU.CS א%h< -K אCGא

%RSאכאf אG,אQ>PR: !)T אU fjUM+7%אאG,אT(! א%Sא�(! 12 0א%! א%.- א%+א"�.

�ńģŐƥƯǨǤĝ

fk>T>: ��ǶŐųģŏǨǤĝ�ńģŠģŐʗǤĝ 12 א%8S] א%$אS8% o+א12U dafianeh. CLI   n א%E8Sא6 א%,R< 1,<- א7%(אGא6 
.(dafyaneh.TNX) (dafyaneh.ETO) (dafyaneh.PLU)!):>)%א !)mא+S%א

 >S+%א fj0.א h@>*< MS,$@ -K%א dafianehTomato.CRO fjUM+7%א Q>PR: [8: ��ǡǍƛŨǨǤĝ�ƚţģƛų
.Mar/pj20 :א >L !NאjY%א q@jא< ,(GDD)

���ǶśƄņǤĝ�ƚţģƛų:8] א%,.'! dafianeh.SOL %,.'! א%2M(אG! א%,C,< 1כX: 3 א7e �'j*א6:

.o 0.07 !אכS4' clay loam :;%Uא79%*! אא
.o 0.13 !אכS4' silt loam :!)Gא79%*! א%_א

.o 0.27 !אכS4' silty clay loam :!_%א79%*! א%_א
.o 0.39 !אכS4' silty clay loam :!$'א79%*! א%.א

 Optimal 100% !)%א%,.'! :_א !'>Pm v)0 dafianeh.MAN 3*R%א fjאk8] א: ��ǢǇŨǤĝ�ǵƃĝźĞ�ƣǌʽƗ
Uא95%אV א%+174 %אCNאc א%tאoMF,4<U 3% fj א%,95(! 'א�9(! 'אZ,(כ(! %,9Z X: 40% !)95} א%,.'! (2<� 

א%S+*9אS% (6+� א%,C' .F7כ3 כא:9Z X: 3} א%,.'!.

.!G2(אM%א !'.,% FC !)8*R%$48%! א !@Uא%,.'! :4א !'>ej O)2 =>כ< -K%אU dafianeh.SW0 [8S%א ��ǶŐţĝŻņśĪĝ�ƣǌʽƖǤĝ

 !G2(אM%12 א fjUM+7%א Q>PRS% 3:כא -j �:אG.' kאMNא' AquaCrop �:אG.' oא4%א'� "א X@.S,%12 א fאכאRS%א�� א,G X:
 WאP,:3 אאw4%א VאS%א X: 50% ;%א%+,} אU .F7,%8כ! 'אw,4S%א Jא)S%74! אG O)2 3P< o>@ 3א%.- 12 כ q@jא< M@MR,'

 q@j12 א%,א FC !)8*R%$48%! א !@Uא%,.'! :4א !'>ej fkאNא -j !)8SN 3א 12 כw*)79< HTא%<א Jא)S%א !)Sכ M@MR<U ,RAW
א%8S$% kMRS(! א%.-.

�ǵƃǌŻŏľǤĝ�ǡǍƛŨǨǤ�ƚǈģŏǤĝ�ȊƄǤĝ�ǶǤǌŻŮć�ƮśĝʽǤĝ�řʡʵǨņǤĝ�
Řźƃĭĝ���ǶŠģŐƾŻǤĝ�ȋƾ
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	ǶưĝʹʾǤĝ�ŻƯś�ǦǍɿ
�ȊƄǤĝ�űʞʱģŝȊƄǤĝ�ǆǨư
DAP�'VMM�*SS�	NN
���*SS���*SS���*SS���*SS���*SS

812108765
1512108765
211198764
271198764
3013109875
32976554
3513109875
38151211986
411613111086
441714121097
481198764
52151211986
551814131197
5821171513118
601613111086
6319151311108
65151211986
671714121097
691613111086
7121171513118
7421171513118
77252018151310
7919151311108
8221171513118
8420161412108
8723181614129
8921171513118
91241917141210
9321171513118
9412108765
961714121097
9820161412108
10020161412108
101141110876
1021198764
10419151311108
10623181614129
10821171513118
11019151311108
11219151311108
11422181513119
11623181614129
1181613111086
1201814131197
12219151311108
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	ǶưĝʹʾǤĝ�ŻƯś�ǦǍɿ
�ȊƄǤĝ�űʞʱģŝȊƄǤĝ�ǆǨư
DAP�'VMM�*SS�	NN
���*SS���*SS���*SS���*SS���*SS
1241613111086
1261613111086
12820161412108
1301714121097
1321714121097
13419151311108
1361613111086
1381613111086
14120161412108
1431613111086
Sum959770672579496380

 ;8NU fjUM+7%א Q>PR: !)Tא,G8; אN !E8,F: H4+' �"אG -j QUאMT .)iא< j7א,mא h,)Z X@.S,%א אKL 12
אאG,אT(! א%Sא�(! (אG,אT(! א%S,. א%Sכ$H א%<אX: M0 א%S(אJ א%8w,4Sכ! 8%כ,8! א%R(<@! Uא%Sאfk א%dא2!).

 QUאMT 12 !@.CN VאYTא @*37 א AquaCrop =א {)R� kMN c."א%.- א%; א Jא): �SN !S)" (Round) .@UM< h<
.oMF,4S%א X: !8mMS%א%.- א
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ƚǈģŏǤĝ�ȊƄǤĝ�ńģƽǣǩ�ĖģƖŠĞ

 March 2014 12 !NאjY%א q@jא< kM0U dafianehTomato.CRO Q>PRS%8] א: U dafianeh.CLI nא+S%8] א: .,mא

:Main menu !wT12 א%<א

1 ..Irrigation .:אא .,mא
2 ..Select/Create Irrigation file .:אא .,mא
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ϔϠϣ�˯Ύηϧ·ΕΎ��ϱέϟιϗΎϧϟ 

έΗΧ �ΥΎϧϣϟ�ϑϠϣdafianeh.CLI��ϝϭλΣϣϟ�ϑϠϣ�ϭdafianehTomato.CRO��ϲϓ�Ύϣϛ
ΙϟΎΛϟ�ϥϳέϣΗϟ�

�ΔϬΟϭϟ�ϲϓMain menu: 

1- �έϣϷ�έΗΧIrrigation. 
2- �έϣϷ�έΗΧSelect/Create Irrigation file. 

�

�

�

  

1 

Ϯ 



156

ĽʞʱŻŝ�ǢŐǤź

 :Select irrigation file !wT12 א%<א

1 ..Irrigation schedule .,mא
2 ..Create Irrigation file .:אא .,mא
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�ΔϬΟϭϟ�ϲϓSelect irrigation file : 

1- �έΗΧIrrigation schedule. 
 

2- �έϣϷ�έΗΧCreate Irrigation file. 
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: Create irrigation file ( ) !wT12 א%<א

1 ..TomatoDI80% [8S%א hZא kM0
2 ..  kM0 

 :Irrigation method !wT12 א%<א

3 ..Drip Irrigation ()*+,%א%.- 'א !*@.e kM0
) (א= כא:3 א%4Sא0! א%887S! :95אf 'א�9(! 'אZ,(כ(! . 4 ) Percentage of soil surface wetted !S)" kM0

.(387S%א94%} א X: א)כ8 .F7,%א �+S<
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�ΔϬΟϭϟ�ϲϓCreate irrigation file (irrigation schedule): 

1- �ϑϠϣϟ�ϡγ�ΩΩΣTomatoDI80%. 
2-  �ΩΩΣDescription (80 %of Full Irrigation). 

�ΔϬΟϭϟ�ϲϓIrrigation method : 

3- �ρϳϘϧΗϟΎΑ�ϱέϟ�ΔϘϳέρ�ΩΩΣDrip Irrigation. 
4- �Δϣϳϗ�ΩΩΣPercentage of soil surface wetted (0�ΔΣΎγϣϟ�ϝϣΎϛ�ϥϷ���

��ϝϠΑϣϟ�ργϟ�ϥϣ�ΎϳϠϛ�έΧΑΗϟ�ϊϧϣΗ�ΔϳϛϳΗγϼΑ�ΔϳρϏ΄Α�ΓΎρϐϣ�ΔϠϠΑϣϟ 

�

��

ϭ 
Ϯ 

ϯ 

ϰ 
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 :Irrigation events !wT12 א%<א

Day No h)" kM0 כSא X)7: >L 'א%Cכ3.. 1
) Net application כSא X)7: >L 12 א%Cכ3. . 2 ) h)" kM0 
3 ..( ) ECw !S)" kM0
) %כ8SN 3(א6 א%.-.. 4 ) Quality !S)" M@MR,% Assign .:אא .,mא
5 ..[8S%א VאCGא Create .:אא .,mא
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�ΔϬΟϭϟ�ϲϓIrrigation events : 

1- �ϡϳϗ�ΩΩΣDay No. �ϝϛηϟΎΑ�ϥϳΑϣ�ϭϫ�Ύϣϛ 
2-  �ϡϳϗ�ΩΩΣNet application(mm) ��ϝϛηϟ�ϲϓ�ϥϳΑϣ�ϭϫ�Ύϣϛ 
3- �Δϣϳϗ�ΩΩΣECw (1.2.) 
4- �έϣϷ�έΗΧAssign �Δϣϳϗ�ΩϳΩΣΗϟQuality (ds/m) �ϱέϟ�ΕΎϳϠϣϋ�ϝϛϟ 
5- �έϣϷ�έΗΧCreate �ϑϠϣϟ�˯ ΎηϧϹ 

 

��

1 2 

4 
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 :Main menu !wT12 א%<א

1 ..Irrigation .:אא .,mא
2 ..Display/Update Irrigation management .:אא .,mא
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�ΔϬΟϭϟ�ϲϓMain menu : 

 

1- �έϣϷ�έΗΧIrrigation. 
 

2- �έϣϷ�έΗΧDisplay/Update Irrigation management. 
 

�
�

�

�

��

ϭ 
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:Irrigation management !wT12 א%<א

:Mode !wT12 א%<א

QMN א%<�] Description כSא X)7: >L 12 א%Cכ3.. 1
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�ΔϬΟϭϟ�ϲϓIrrigation management: 

�ΔϬΟϭϟ�ϲϓMode: 

1- �ϑλϭϟ�ϝΩϋDescription �ϝϛηϟ�ϲϓ�ϥϳΑϣ�ϭϫ�Ύϣϛ 

�

��
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:Irrigation events !wT12 א%<א

) Net application כSא X)7: >L 12 א%Cכ3.. 1 ) h)" QMN
2 ..Save as .:אא .,mא
3 ..Save .:אא jא),mא' TomatoDI70% hZ8] 'אS%א �E0א 
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�ΔϬΟϭϟ�ϲϓIrrigation events: 
1- �ϡϳϗ�ϝΩϋNet application(mm) �ϝϛηϟ�ϲϓ�ϥϳΑϣ�ϭϫ�Ύϣϛ 
2- �έϣϷ�έΗΧSave as. 
3-  �ϡγΎΑ�ϑϠϣϟ�υϔΣTomatoDI70% �έϣϷ�έΎϳΗΧΎΑSave. 

��

1 
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.J�@$<k אG.7%א:� א%; א%<אwx@U Main menu !wT. אhZ :8] א%.- (TomatoDI70%.IRR) א%h< -K אCGא

 TomatoDI50%.IRR U TomatoDI60%.IRR �"א6 א%.- א%+אE8: !)*' kאMNא h,@ 69<אF%א �EG gא>7א' 
TomatoDI40%.IRR U
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�ΔϬΟϭϟ�ϰϟ·�ΞϣΎϧέΑϟ�ΩϭόϳMain menu ϱέϟ�ϑϠϣ�ϡγ�έϬυϳϭ (TomatoDI70%.IRR) 
�ϩ΅Ύηϧ·�ϡΗ�ϱΫϟ 

�ιϗΎϧϟ�ϱέϟ�ΕΎϔϠϣ�ΔϳϘΑ�ΩΩϋ·�ϡΗϳ�ΕϭρΧϟ�αϔϧ�ωΎΑΗΎΑTomatoDI60%.IRR �ϭ
TomatoDI50%.IRR ϭ TomatoDI40%.IRR 

�

�

�  
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ƚǈģŏǤĝ�ȊƄǤĝ�ƮʞʱģƖǩ�ĖģƖŠĞ

:Main menu !wT12 א%<א

1 ..Project .:אא .,mא
2 ..Select/Create Project file .:אא .,mא
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ιϗΎϧϟ�ϱέϟ�ϊϳέΎηϣ�˯Ύηϧ·�

�ΔϬΟϭϟ�ϲϓMain menu:�

1- �έϣϷ�έΗΧProject. 
2- �έϣϷ�έΗΧSelect/Create Project file. 

�
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:Select project file !wT12 א%<א

1 ..TomatofullIrr.PRO gU.CS%א .,mא
2 ..Main Menu .:אא .,mא

37 
 

�ΔϬΟϭϟ�ϲϓSelect project file���

1� ��ωϭέηϣϟ�έΗΧTomatofullIrr.PRO�� 
2� ��έϣϷ�έΗΧMain Menu�� 

 

�

  

ϭ 
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:Main menu !wT12 א%<א

1 ..Project .:אא .,mא
 אm,. אא:. . 2

38 
 

 

�
�

�

��
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:Project characteristics !wT12 א%<א

1 ..Environment, Crop and Simulation files !wTא%<א .,mא

39 
 

 

�

 

��

ϭ 
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:Environment, Crop and Simulation files !wT12 א%<א

1 ..Irrigation .:אא .,mא
2 ..Select Irrigation file.:אא .,mא
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�ΔϬΟϭϟ�ϲϓEnvironment, Crop and Simulation files: 

 

1- �έϣϷ�έΗΧIrrigation. 
 

2� έϣϷ�έΗΧSelect Irrigation file� 

 

 

  

ϭ 
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:Select irrigation file !wT12 א%<א

1 ..TomatoDI80%.IRR [8S%א .,mא
2 ..Update Menu .:אא .,mא 
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�ΔϬΟϭϟ�ϲϓSelect irrigation file: 

1- �ϑϠϣϟ�έΗΧTomatoDI80%.IRR. 
2-  �έϣϷ�έΗΧUpdate Menu. 

 

  

ϭ 

Ϯ 
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:Project characteristics !wT12 א%<א

1 ..Save as .:אא .,mא
2 ..Save .:אא jא),mא' TomatoDifIrr80% hZ8] 'אS%א �E0אU [�>%א QMN
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�ΔϬΟϭϟ�ϲϓProject characteristics: 

1- �έϣϷ�έΗΧSave as. 
2- �ϡγΎΑ�ϑϠϣϟ�υϔΣϭ�ϑλϭϟ�ϝΩϋTomatoDifIrr80% �έϣϷ�έΎϳΗΧΎΑSave. 
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:Main menu !wT12 א%<א

1 ..fאכאRS%5(3 אC< VM7% !S3 א%*א�EZ12 א Run .:אא .,mא
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�ΔϬΟϭϟ�ϲϓMain menu: 
 

1- �έϣϷ�έΗΧRun �ΓΎϛΎΣϣϟ�ϝϳϐηΗ�˯ΩΑϟ�ΔϣΎϘϟ�ϝϔγ�ϲϓ 
 

 
�

�

�

�

��

ϭ 
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:Simulation run !wT12 א%<א

1 ..fאכאRS%א VM7% START .:אא .,mא
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�ΔϬΟϭϟ�ϲϓSimulation run: 
 

1- �έϣϷ�έΗΧSTART �ΓΎϛΎΣϣϟ�˯ ΩΑϟ 
�

�

��
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:fאכאRS%א Vאw,Gא M+N 

1 ..Simulation run !wT3 א%<אEZ12 א Main Menu .:אא .,mא 
2 . SaveU   Save seasonal resultX@jא)F%3 א)$E< X: Mאכ<U Yes .,mא ,Exit simulation runfK2אG .wx<

.daily results
3 ..fאכאRS%א�� א,G �ER% Exit run .:אא .,mא
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 �˯ΎϬΗϧ�Ωϧϋ�ΓΎϛΎΣϣϟ 
1-  �έϣϷ�έΗΧMain Menu �ΔϬΟϭϟ�ϝϔγ�ϲϓSimulation run. 
2- ΓΫϓΎϧ�έϬυΗExit simulation run�έΗΧ�ˬYes ϥϳέΎϳΧϟ�ϝϳόϔΗ�ϥϣ�Ωϛ΄ΗϭSave 

seasonal result   ϭSave daily results. 
3- �έϣϷ�έΗΧExit run �ΓΎϛΎΣϣϟ�ΞΎΗϧ�υϔΣϟ 

 

 
�

�

�

���

Ϯ 
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:TomatoDifIrr80%.PRO gU.CS%א VאCGא אw' h< 1,%א9%.@*! א �E+' �"א%.- א%+א �@jאC: !)*' VאCGא h,@

1 . (TomatoDiflIrr80%.PRO) gU.CS%12 א (TomatoDI80%.IRR) -.%8] א: QאM7,Zא 
 hZא' gU.CS%א �E0U ( 'א%M$<U (TomatoDI70%.IRR) [8S@3 א%<�] א%; (

�E0U O8)5C<U (TomatoDiflIrr70%.PRO) א%+,א��.
2 . (TomatoDiflIrr70%.PRO) gU.CS%12 א (TomatoDI70%.IRR) -.%8] א: QאM7,Zא 

 hZא' gU.CS%א �E0U  ;%3 א%<�] א@M$<U (TomatoDI60%.IRR) [8S%א'
�E0U O8)5C<U (TomatoDiflIrr60%.PRO) א%+,א��.

3 . (TomatoDiflIrr60%.PRO) gU.CS%12 א (TomatoDI60%.IRR) -.%8] א: QאM7,Zא 
         hZא' gU.CS%א �E0U (  'א%M$<U (TomatoDI50%.IRR) [8S@3 א%<�] א%; (

 �E0U O8)5C<U א%+,א��.
4 . (TomatoDiflIrr50%.PRO) gU.CS%12 א (TomatoDI50%.IRR) -.%8] א: QאM7,Zא 

         hZא' gU.CS%א �E0U  ;%3 א%<�] א@M$<U (TomatoDI40%.IRR) [8S%א' 
 �E0U O8)5C<U א%+,א��.

@SכX א%G ;8N Q>PR,א�� א%RSאכאCS% fאj@� א%.- א%+א"� :X א%E8Sא6:

 TomatoDiflIrr80%Run.OUT
TomatoDiflIrr70%Run.OUT
TomatoDiflIrr60%Run.OUT
TomatoDiflIrr50%Run.OUT
TomatoDiflIrr40%Run.OUT

AquaCropV60Nr26042017 M8d: 12 OUTP !)N.E%כ,7! אS%12 א !�>ERS%א
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185 
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>אi(. א%.- א%+א"� 8N; אG,אQ>PR: !)T א8NU fjUM+7%; אאG,אT(! א%Sא�(!
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ϰϠϋ�ιϗΎϧϟ�ϱέϟ�έϳΛ΄Η��ϝϭλΣϣ�ΔϳΟΎΗϧ·ΓέϭΩϧΑϟ�ΔϳΎϣϟ�ΔϳΟΎΗϧϹ�ϰϠϋϭ�

ΔϠϣΎόϣϟ 
�ϩΎϳϣ�Δϳϣϛ
ϱέϟ 
mm 

�έϳϓϭΗϟ�ΔΑγϧ
��ϱέϟ�ϩΎϳϣΑ 

Yield 
T/Ha 

�νΎϔΧϧ�ΔΑγϧ
��ΔϳΟΎΗϧϹ 

Wpet 
kg/m3 

Full IRR 954   10.52   1.06 
Dif Irr 80% 770 20 9.11 13 1.06 
Dif Irr70% 672 30 8.31 21 1.09 
Dif Irr 60% 579 40 7.62 28 1.13 
Dif Irr 50% 496 50 6.66 37 1.11 
Dif Irr 40% 380 60 5.00 52 1.03 

 

 
�ΔϘΑΎγϟ�ΞΎΗϧϟ�ϥϣ�υΣϼϳΩΎϳΩί��ΔϳΎϣϟ�ΔϳΟΎΗϧϹ�ΔϣϳϗWPet��ϝΎϘΗϧϻ�Ωϧϋ�ϝϣΎϛϟ�ϱέϟ�ΔϟΎΣ�ϥϣ

�ιϗΎϧϟ� ϱέϟ�ϰΗΣDif Irr60%�� ϥϣ1.06 Kg/m3�� ϰϟ·1.13 kg/m3��ΓέΎγΧ�ϥϭϛΗϭ
γϧ�αϔϧϟ�ΎρΎρΑϟ�ϝϭλΣϣ�ϲϓ�ΎϬϧϣ�ϰϠϋ�ΔϳΟΎΗϧϹΏ�ϱέϟ�ϩΎϳϣ�Δϳϣϛ�νΎϔΧϧ. 

��

ǶǣǩģƯǨǤĝ
ȊƄǤĝ�ǫģŐǩ�ǶŐǨǕ

NN
�ǫģŐǨś�ƄŐƾǍņǤĝ�ǶľƑŠ

��ȊƄǤĝ
:JFME�5�)B

�ƞģƽŲŠĝ�ǶľƑŠ
��ǶŐŮģņʂĬĝ

8QFU�LH�N�

Full IRR954 10.52 1.06

Dif Irr 80%770209.11131.06

Dif Irr70%672308.31211.09

Dif Irr 60%579407.62281.13

Dif Irr 50%496506.66371.11

Dif Irr 40%380605.00521.03

@אX: �0 א%+,א�� א4%א'*! א~k@אS)" k! אאG,אT(! א%Sא�(! M+N WPet אאG,*אX: Q 0א%! א%.- א%כא:3 0,; א%.- 
א%+א"� Kg/m3 1.06 X: Dif Irr60% א%; U kg/m3 1.13>כ<= 4mאfj אאG,אT(! אw+: ;8Nא Q>PR: 12 א97%אeא 

%+H4G �E אEFGאD כS(! :(אJ א%.-.
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אMNאRS% gU.C: 3)5C<U kאכאf אG,אQ>PR: !)T א%*S} 12 0א%! א%jYאN! א%SN 3< 12 !@.9Sאfj 12 א7%*אg '78+א= 

�ńģŐƥƯǨǤĝ

fk>T>:����ǶŐųģŏǨǤĝ�ńģŠģŐʗǤĝ 12 א%8S] א%$אS8% o+א12U TalAmara. CLI   n א%E8Sא6 א%,R< 1,<- א7%(אGא6 
.(TalAmara.TNX) (TalAmara.ETO) , (TalAmara.PLU) !):>)%א !)mא+S%א

 -.9S%א Q>9w%א (Z>,:U 2013 ;,0 2004 X: 6א>+Z .CN 195< !):>@ -.9S%א Q>9w8% !)mא+S%א6 אGא7%(א

oאN/h: 596 ->+4%א

 {S*%א Q>PR: [8:����ǡǍƛŨǨǤĝ�ƚţģƛų
 ,(GDD) >S+%א fj0.א h@>*< MS,$@ -K%א LebanonWheatGDD.CRO

.Dec/QUאא =>G1 כא >L !NאjY%א q@jא<

 fjאSN 3< !'.,% Lebanon.SOL !'.,%8] א:���ǶśƄņǤĝ�ƚţģƛų
 .o 1.5 אw,אכSZU clay loam אw:א>" fM0אU !*7e X: !E%�S%א

 Optimal !)%א%,.'! :_א !'>Pm v)0 Wheat_Lebanon.MAN 3*R%א fjאk8] א: ���ǢǇŨǤĝ�ǵƃĝźĞ�ƣǌʽƗ
.(% 0 fjאt%א cאCNא%+174 %א Vא95%א) !)%א_: fjאt%א cאCNאא !R2כא:U 100%

 FC !)8*R%$48%! א !@Uא%,.'! :4א !'>ej O)2 =>כ< -K%אU talamara_fc.SW0 [8S%א����ǶŐţĝŻņśĪĝ�ƣǌʽƖǤĝ
.fjאSN 3< !'.,%

�ŧǨǇǤĝ�ǡǍƛŨǨǤ�	ǶŐǣƯľǤĝ
�ǶʞʵƥǨǤĝ�ǶưĝʹʾǤĝ�ć�ƐǩģŲǤĝ�řʡʵǨņǤĝ�
ŘģŏľǤ���ǵƃģǨư�Ǣŝ�ȋƾ

:FBSPCTFSWFE

2004689
2005633
2006488
2007532
2008338
2009815
2010479
2011659
2012846
2013478
Avg596



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćȊƄǤĝ�ǫģŐǩ�ǵƃĝźĬ�AquACrop�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

177

ǢƯľǤĝ�ŧǨǇǤĝ�ǡǍƛŨǩ�ǶŐŮģņʂĞ�ǵģǕģŨǩ�ƭǌʽƖǩ�ĖģƖŠĞ

1mא+S%8] אS%א jא),mא

 :Main menu !wT12 א%<א

1 ..Climate .:אא .,mא
2 ..Select/Create Climate file .:אא .,mא
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ϝόΑϟ�ϣϘϟ�ϝϭλΣϣ�ΔϳΟΎΗϧ·�ΓΎϛΎΣϣ�ωϭέηϣ�˯Ύηϧ· 

 

ϲΧΎϧϣϟ�ϑϠϣϟ�έΎϳΗΧ�

�
�ΔϬΟϭϟ�ϲϓMain menu���

 
1- �έϣϷ�έΗΧClimate. 

 
2- �έϣϷ�έΗΧSelect/Create Climate file. 

�

 

��

ϭ 
Ϯ 
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 :Select climate file !wT12 א%<א

1 ..TalAmara.CLI [8S%א .,mא
2 ..Main Menu .:אא .,mא
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�ΔϬΟϭϟ�ϲϓSelect climate file : 
 

1- �ϑϠϣϟ�έΗΧTalAmara.CLI. 
 

2� �έϣϷ�έΗΧMain Menu� 

�

� 

ϭ 
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ǡǍƛŨǨǤĝ�Ƽǣǩ�ƃģŐņųĝ

:Main menu !wT12 א%<א

1 .,Crop .:אא .,mא
2 . Dec 2004 q@jא,'  kM0
3 ..Select/Create Crop file .:אא .,mא
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ϝϭλΣϣϟ�ϑϠϣ�έΎϳΗΧ�

�
�ΔϬΟϭϟ�ϲϓMain menu:�

 
1- έϣϷ�έΗΧ Cropˬ 
2- �ΩΩΣStart growing cycle (Day 1 after sowing)��ΦϳέΎΗΑ1�Dec�2004 
3- �έϣϷ�έΗΧSelect/Create Crop file. 

 

 

��
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:Select crop file !wT12 א%<א

1 ..LebanonWheatGDD.CRO Q>PRS%8] א: .,mא
2 ..Main Menu .:אא .,mא
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�ΔϬΟϭϟ�ϲϓSelect crop file: 
 

1- έΗΧ �ϝϭλΣϣϟ�ϑϠϣLebanonWheatGDD.CRO. 
 

2- �έϣϷ�έΗΧMain Menu. 
 

 
��
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.!NאjY%א q@jא< M)אכ,% OK .,mא Planting date fK2אG .wx< Main Menu .:אא jא),mא M+N
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�έϣϷ�έΎϳΗΧ�ΩϧϋMain Menu �ΓΫϓΎϧ�έϬυΗPlanting date �έΗΧOK �ΦϳέΎΗ�Ωϳϛ΄Ηϟ
�Δϋέίϟ 

 

 

��
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�ȊƄǤĝ�Ƽǣǩ�ĖģƖŠĞ

1 .:Main menu !wT12 א%<א
12 אא:. 7G Irrigation*1 א%8S] אא2,.א�None 1 א%U -j k>TU oMN D.,E@ -KאS,Nאk א%8N Q>PRS; א%.- . 2

.(Rainfed cropping !)8$' !Nאj~) -.9S%א
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�ϱέϟ�ϑϠϣ�˯Ύηϧ· 

�
�ΔϬΟϭϟ�ϲϓMain menu: 

�έϣϷ�ϲϓIrrigation �ϲοέΗϓϻ�ϑϠϣϟ�ϲϘΑϧNone �ΩΎϣΗϋϭ�ϱέ�ΩϭΟϭ�ϡΩϋ�νέΗϔϳ�ϱΫϟ
�ΔϳϠόΑ�Δϋέί��ϱέρϣϟ�ϱέϟ�ϰϠϋ�ϝϭλΣϣϟRainfed cropping.) 
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ǢǇŨǤĝ�ǵƃĝźĞ�Ƽǣǩ�ƃģŐņųĝ

:Main menu !wT12 א%<א

1 ..Field .:אא .,mא
2 ..Select/Create Field management file .:אא .,mא
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ϝϘΣϟ�ΓέΩ·�ϑϠϣ�έΎϳΗΧ�

�
�ΔϬΟϭϟ�ϲϓMain menu:�

 
1- έΗΧ �έϣϷField. 

 
2- �έϣϷ�έΗΧSelect/Create Field management file. 

�

 
 

��
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:Select field management file� !wT12 א%<א

1 ..Wheat_Lebanon.MAN 3*R%א fjאk8] א: ..,mא
2 ..Main Menu .:אא .,mא

41 
 

�

�  
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ǶśƄņǤĝ�ƮƥǇǩ�Ƽǣǩ�ƃģŐņųĝ

:Main menu !wT12 א%<א

1 ..Soil profile .:אא .,mא
2 ..Select/Create Soil profile file .:אא .,mא
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ΔΑέΗϟ�ϊρϘϣ�ϑϠϣ�έΎϳΗΧ�

�
�ΔϬΟϭϟ�ϲϓMain menu:�

 
1- έΗΧ �έϣϷSoil profile. 

 
2- �έϣϷ�έΗΧSelect/Create Soil profile file. 

 

 
 

 

��
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:Select soil profile file !wT12 א%<א

1 ..Lebanon.SOL !'.,%8] :*�9 א: ..,mא
2 ..Main Menu .:אא .,mא

42 
 

�

�  

Ϯ 
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1 . h< -K%א (Lebanon.SOL) !'.,%8] :*�9 א: hZא .wx@U Main menu !wTא%; א%<א AquaCrop �:אG.7%א k>$@
 .Jjא),mא

'Sא א= 9Z} א%S(אJ א%SN 3< 12 !)2>dאfj אX: �SN 4 א:,א9Z XN j} אאDj א @<MT :(אM$P< J א%; :+9*! . 2
 !)2>d%א Jא)S%9} אZ =א D.,E@ -K%א None 18] אא2,.א�S%7*1 אGU capillary rise -.$C%א k>$P%א' jUKd%א

.jUKd%א%,.'! 12 :+9*! א !'>ej ;8N .i�@ אU �)SN
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1- �ΞϣΎϧέΑϟ�ΩϭόϳAquaCrop �ΔϬΟϭϟ�ϰϟ·Main menu �ϊρϘϣ�ϑϠϣ�ϡγ�έϬυϳϭ
�ΔΑέΗϟ(Lebanon.SOL) ϩέΎϳΗΧ�ϡΗ�ϱΫϟ.  

 
2- �ϥϣ�ϖϣϋ�ΓέΎϣϋ�ϝΗ�ϲϓ�ΔϳϓϭΟϟ�ϩΎϳϣϟ�ργ�ϥ�ΎϣΑ4 �ΩΟϭϳ�ϻ�νέϷ�ργ�ϥϋ�έΎΗϣ

�ϱέόηϟ�ΩϭόλϟΎΑ�έϭΫΟϟ�ΔϘρϧϣ�ϰϟ·�ΩόλΗ�ϩΎϳϣcapillary rise �ϑϠϣϟ�ϲϘΑϧϭ
�ϲοέΗϓϻNone �ΔΑϭρέ�ϰϠϋ�έΛ΅ϳ�ϻϭ�ϖϳϣϋ�ΔϳϓϭΟϟ�ϩΎϳϣϟ�ργ�ϥ�νέΗϔϳ�ϱΫϟ

�έϭΫΟϟ�ΔϘρϧϣ�ϲϓ�ΔΑέΗϟ 
�

 

 

��

ϭ 
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ǶŐţĝŻņśĪĝ�ƣǌʽƖǤĝ�Ƽǣǩ�ƃģŐņųĝ

:Main menu !wT12 א%<א

1 ..Initial conditions .:אא .,mא
2 ..Select/Create Initial condition file .:אא .,mא
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ΔϳΩΗΑϻ�ρϭέηϟ�ϑϠϣ�έΎϳΗΧ�

�
�

�ΔϬΟϭϟ�ϲϓMain menu:�
 

1- �έϣϷ�έΗΧInitial conditions. 
 

2- �έϣϷ�έΗΧSelect/Create Initial condition file. 
 

�

�

���
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:Select file with initial condition !wT12 א%<א

1 . talamara_fc.SW0 [8S%א .,mא 
2 .Main Menu .:אא .,mא
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�ΔϬΟϭϟ�ϲϓSelect file with initial condition: 
 

1-  �ϑϠϣϟ�έΗΧtalamara_fc.SW0  
 

2- �έϣϷ�έΗΧMain Menu 
 

 
���
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ȊƄƥǨǤĝ�ȊƄǤĝ�ǶǤģũ�ȋƾ�ŧǨǇǤĝ�ǶŐŮģņʂĞ�ǵģǕģŨǨǤ�ƭǌʽƖǩ�ĖģƖŠĞ

 :Main menu !wT12 א%<א

1 ..Project .:אא .,mא
2 ..Select/Create Project file .:אא .,mא
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ϱέρϣϟ�ϱέϟ�ΔϟΎΣ�ϲϓ�ϣϘϟ�ΔϳΟΎΗϧ·�ΓΎϛΎΣϣϟ�ωϭέηϣ�˯Ύηϧ·�

�
 

�ΔϬΟϭϟ�ϲϓMain menu���
 

1- έϣϷ�έΗΧ Project. 
�

2- �έϣϷ�έΗΧSelect/Create Project file. 
�

�

�

��
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:Select project file !wT12 א%<א

1 .  jא)F%א .,mא
2 .Create Project file .:אא .,mא
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�ΔϬΟϭϟ�ϲϓSelect project file: 
 

1- ��έΎϳΧϟ�έΗΧSuccessive years (multiple runs)  
 

2- �έϣϷ�έΗΧCreate Project file 
 

�

���
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 :Create project (multiple runs) -successive years !wT12 א%<א

>כ<= :E8אSoil profileU FieldU IrrigationU cropU climate 6 א%,h< 1 אCGא�Lא Zא'*א :F,אE8Z fjא,

1 ..Period .:אא .,mא
2 . Linked to growing cycle of crop in firstjא)F%א First run !wT12 א%<א Simulation period !0>% 12 .,mא

. year
3 .!wT12 א%<א Simulation period !0>% 12 .,mא
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�ΔϬΟϭϟ�ϲϓCreate project (multiple runs) -successive years : 
�ΕΎϔϠϣ�ϥϭϛΗclimate ϭcrop ϭIrrigation ϭField ϭSoil profile �Ύϫ΅Ύηϧ·�ϡΗ�ϲΗϟ

ˬΎϔϠγ�ΓέΎΗΧϣ�ΎϘΑΎγ 

1- �έϣϷ�έΗΧPeriod. 
2- �ΔΣϭϟ�ϲϓ�έΗΧSimulation period �ΔϬΟϭϟ�ϲϓFirst run έΎϳΧϟLinked 

to growing cycle of crop in first year . 
3� �ΔΣϭϟ�ϲϓ�έΗΧSimulation period ΔϬΟϭϟ�ϲϓNext runs (successive 

years) έΎϳΧϟLinked to growing cycle. 
�

�

�

� 
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:Create project (multiple runs) -successive years !S12 א%*א�

1 ..Initial .:אא .,mא
@כ<= א%F: talamara_fc.SW0 [8S,אjא.. 2
3 .RESET to specified Initial conditions of first run .jא)F%א'� א
4 ..Save as fK2אG .wx,2 Create .:אא .,mא
5 ..Save .:אא .,mא hi LebanonWheatRF hZא' gU.CS%א �E0א
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�ΔϣΎϘϟ�ϲϓCreate project (multiple runs) -successive years: 
1- �έϣϷ�έΗΧInitial. 
2- �ϑϠϣϟ�ϥϭϛϳtalamara_fc.SW0 έΎΗΧϣ. 
3- έΎϳΧϟ�ϖΑ. RESET to specified Initial conditions of first run 
4- �έϣϷ�έΗΧCreate �ΓΫϓΎϧ�έϬυΗϓSave as. 
5- �ϡγΎΑ�ωϭέηϣϟ�υϔΣLebanonWheatRF �έϣϷ�έΗΧ�ϡΛSave. 

�� 

��

ϰ 

ϱ 

ϯ 
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:Main menu !wT12 א%<א

1 ..fאכאRS%5(3 אC< VM7% !S3 א%*א�EZ12 א Run .:אא .,mא
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�ΔϬΟϭϟ�ϲϓMain menu: 
 

1- �έϣϷ�έΗΧRun �ΓΎϛΎΣϣϟ�ϝϳϐηΗ�˯ΩΑϟ�ΔϣΎϘϟ�ϝϔγ�ϲϓ 
 

�

�

��

ϭ 



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćȊƄǤĝ�ǫģŐǩ�ǵƃĝźĬ�AquACrop�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

195

:Simulation run !wT12 א%<א

1 ..9 fאכאRS%א h"j kM0U to end of simulation run_Nr jא)F%א .,mא
2 ..START .:אא .,mא
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�ΔϬΟϭϟ�ϲϓSimulation run: 
 

1- �έΎϳΧϟ�έΗΧto end of simulation run_Nr �ΓΎϛΎΣϣϟ�ϡϗέ�ΩΩΣϭ9. 
 

2- �έϣϷ�έΗΧSTART. 
 

�

���

ϭ 
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:fאכאRS%א Vאw,Gא M+N

1 ..Simulation run !wT3 א%<אEZ12 א Main Menu .:אא .,mא
2 . SaveU   Save seasonal resultX@jא)F%3 א)$E< X: Mאכ<U Yes .,mא ,Exit simulation runfK2אG .wx<

.daily results
3 ..fאכאRS%א�� א,G �ER% Exit run .:אא .,mא
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�ΓΎϛΎΣϣϟ�˯ΎϬΗϧ�Ωϧϋ�
1- �έϣϷ�έΗΧMain Menu��ΔϬΟϭϟ�ϝϔγ�ϲϓSimulation run.�
2- ΓΫϓΎϧ�έϬυΗExit simulation run�έΗΧ�ˬYes�ϥϳέΎϳΧϟ�ϝϳόϔΗ�ϥϣ�Ωϛ΄ΗϭSave 

seasonal result ��ϭSave daily results.�
3- �έϣϷ�έΗΧExit run��ΓΎϛΎΣϣϟ�ΞΎΗϧ�υϔΣϟ 

 

�

�

�

��

Ϯ 
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@SכX א%G ;8N Q>PR,א�� א%RSאכאX: gU.CS8% f א%LebanonWheatRFRun.OUT [8S א%ERS<� 12 א%Sכ,7! 
AquaCropV60Nr26042017 M8d: 12 OUTP !)N.E%א
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ωϭέηϣϠϟ�ΓΎϛΎΣϣϟ�ΞΎΗϧ�ϰϠϋ�ϝϭλΣϟ�ϥϛϣϳ �ϑϠϣϟ�ϥϣLebanonWheatRFRun.OUT�
υϭϔΣϣϟ��Δϳϋέϔϟ�ΔΑΗϛϣϟ�ϲϓOUTP��ΩϠΟϣ�ϲϓAquaCropV60Nr26042017�

 

zĞĂƌ� ZĂŝŶ� zŝĞůĚ� tWĞƚ�
ŵŵ� ƚŽŶͬŚĂ� ŬŐͬŵϯ�

2005� ϰϳϰ� Ϭ͘ϳϵϰ� Ϭ͘Ϯϲ�
2006� ϰϰϰ� ϭ͘ϴϬϭ� Ϭ͘ϱϲ�
2007� ϰϬϯ� ϭ͘ϲϭϭ� Ϭ͘ϱ�
2008� ϯϬϯ� Ϭ͘ϬϳϮ� Ϭ͘Ϭϯ�
2009� ϰϳϴ� ϯ͘ϳϵϴ� ϭ͘ϭϴ�
2010� ϱϮϭ� ϭ͘Ϯϵϭ� Ϭ͘ϱϯ�
2011� ϱϵϭ� ϰ͘ϱϲϵ� ϭ͘ϰ�
2012� ϱϵϬ� Ϭ͘ϵϳϱ� Ϭ͘ϯϴ�
2013� ϱϳϰ� ϰ͘ϭϴϴ� ϭ͘ϰϴ�

�ǀĞƌĂŐĞ� ϰϴϲ� Ϯ͘ϭϮ� Ϭ͘ϳ�
� 

:FBS
Rain:JFMEWPet

NNUPO�IBLH�N�

20054740.7940.26
20064441.8010.56
20074031.6110.5
20083030.0720.03
20094783.7981.18
20105211.2910.53
20115914.5691.4
20125900.9750.38
20135744.1881.48

Average4862.120.7
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 hZ>S%א Qאm -.9S%א Q>9w%א g~>< ;%1 אZאZכ3 אC' k>$@ -K%אU .mא oאN X: .)7כ3 כC' bא,G6 אאUאE< �0א@
 591 �87@U ;8Nאא >L 2012U 2011 1:אN 12 hZ>S%א Qאm -.9S%א Q>9w%א ,Q>9w%א1% אSTא%; א k>$@ אS: ._אכ
 2012 oאN jכ,אL/Xe 0.975 ;%2011 א oאN jכ,אL/Xe 4.569 X: !)Tא,Gאא �EF+< אS+)' 1%8; א%,,אN h8: 590U

UאL H74%< אG*9אg א%Q>9w א%N 12 -.9SאM$' 2012 o א%(<S: 120 oא אk` א%; אEFGאej D<'! א%,.'! w�>8'Uא 
 VM' 1,7,N א�א� א%4Sא:אm>F)� VM'U  (threshold stomatal closure) 6! א95%אV א%+7א>1 

 DאEFGא jא.S,ZאU 74(אG .7כ: \"U 12 (9FS%8; אN .S0אאU .Eאא� X)G>8%א' X),+)7S%א (canopy senescence)
 12 ( ;Sx$%א אSw),S)" ;%א X)*'א4%א X@kאwTאא !Tjk �2.@ -K%א) PWP Q>'K%א M0 אw�>8' ;,0 !'.,%א !'>ej

 !)Tא,Gא�א כ7(.א 12 אEFG7(!) :774! אR%א !)Tא,Gכ(3 אאC<U jאL~1,80 אא.:) >S+%א fjUk X: !Z4אR%א30 א.S%א
.Q>PRS%א
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�ϱέρϣϟ�ϝϭρϬϟ�ωίϭΗ�ϰϟ·�ϲγΎγ�ϝϛηΑ�Ωϭόϳ�ϱΫϟϭ�έΧϵ�ϡΎϋ�ϥϣ�έϳΑϛ�ϝϛηΑ�ΝΎΗϧϹ�ΕϭΎϔΗ�υΣϼϳ
�ϱέρϣϟ�ϝϭρϬϟ�ˬ ϝϭρϬϟ�ϲϟΎϣΟ·�ϰϟ·�Ωϭόϳ�Ύϣϣ�έΛϛ�ϡγϭϣϟ�ϝϼΧ�ϡγϭϣϟ�ϝϼΧ�ϲϣΎϋ�ϲϓ2011 

ϭ2012 �ώϠΑϳϭ�ϰϠϋϷ�ϭϫ591 ϭ590 � ϥϣ� ΔϳΟΎΗϧϹ�νϔΧϧΗ� ΎϣϧϳΑ�ϲϟΎΗΗϟ�ϰϠϋ�ϡϠϣ4.569 
�ϡΎϋ�έΎΗϛϫ�ϥρ2011 �ϰϟ·0.975 �ϡΎϋ�έΎΗϛϫ�ϥρ2012 �ϲϓ�ϱέρϣϟ�ϝϭρϬϟ�ωΎρϘϧ�ϭϫ�ΏΑγϟϭ

� ϡΎϋ2012 �ϡϭϳϟ�ΩόΑ120 � ϲΗΑΗϋ� ΎϬϏϭϠΑϭ� ΔΑέΗϟ�ΔΑϭρέ�νΎϔΧϧ� ϰϟ·�ϯΩ� Ύϣϣ� ˯ΩΑ�ϕϼϏ·
ϣΎγϣϟ��ΕΎthreshold stomatal closure ) ϭ�˯ ΩΑ��ϲΗΎΑϧϟ�˯Ύρϐϟ�ΔΧϭΧϳηcanopy 

senescence�έέϣΗγϭ�ΎϳΑγϧ�έϛΑϣ�Εϗϭ�ϲϓ�ρρΧϣϟ�ϰϠϋ�έϣΣϷϭ�έϔλϷ�ϥϳϧϭϠϟΎΑ�ϥϳΗϧϳΑϣϟ��
�ϝϭΑΫϟ�ΩΣ�ΎϬϏϭϠΑ�ϰΗΣ�ΔΑέΗϟ�ΔΑϭρέ�νΎϔΧϧPWP �ϰϟ·�ϥϳϘΑΎγϟ�ϥϳΩΎϬΟϹ�ΔΟέΩ�ϊϓέϳ�ϱΫϟ�

ϲϓ���ϰϣυόϟ�ΎϣϬϳΗϣϳϗ ��ΔϳΑΣϟ�ΔϳΟΎΗϧϹ�ϝϳϛηΗϭ�έΎϫίϹ�ϲΗϠΣέϣ��ϭϣϧϟ�ΓέϭΩ�ϥϣ�ΔγΎγΣϟ�ϝΣέϣϟ
ϝϭλΣϣϟ�ΔϳΟΎΗϧ·�ϲϓ�έϳΑϛ�ΎοΎϔΧϧ�ΔΑΑγϣ. 

��
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�ϲϠϳϣϛΗ�ϱέ�ϖϳΑρΗΑ�ϱέρϣϟ�ϝϭρϬϟ�αΎΑΗΣ�ΔΟϳΗϧ�ΓΩϭϘϔϣϟ�ΔΑέΗϟ�ΔΑϭρέ�ϥϋ�νϳϭόΗϟ�ϥϛϣϳ
�ϲϓ�ΔϳΎϣϟ�Ωέϭϣϟ�έϓϭΗ�ΏγΣ���ΙϼΛ�ϭ�ϥΎΗϳέ��ϲΗϟ�ϡΎϳϷ�ΓΩΩΣϣ�Δϣϳϗ�ΔΑέΗϟ�ΔΑϭρέ�ΎϬϳϓ�ώϠΑΗ

�Δϳϣϭϳ�ΓΎϛΎΣϣ�˯έΟΈΑ��ϝϭΑΫϟ�ΩΣ�ϕϭϓReal Time Simulation� �ϥϳΩΎϬΟϹ�ύϭϠΑ�ϊϧϣϟ
ϭ�ϯϭλϘϟ�ΎϣϬϳΗϣϳϗ�ϥϳϘΑΎγϟ�ϥϳέϣΗϟ��ΔϳΟΎΗϧϹ�ϲϓ�έϳΑϛϟ�ϥΎλϘϧϟ�ϱΩΎϔΗϖΣϼϟ��� 

��

@SכX א%,$<@� ej XN<'! א%,.'! א%d),G fk>*ES! א7,0אp א%Q>9w א%j �)79,' -.9S- >כ18)S (j@,א= אi Uא� ) 
 fאכאR: Vא.Tא') Q>'K%א M0 �>2 fkMR: !S)" !'.,%א !'>ej אw)2 �87< 1,%א oא�(! 12 אא@אS%א kjא>S%2. א>< H40

@<:S% (Real Time Simulation !)+� '8<� אאwTאX@k א4%א'*(Sw),S)" Xא א%*E<U `>Pאk- א%+*Pא= א%כ7(. 12 
אאG,אT(! (א%,X@.S א%א�0). 
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אMNאRS% gU.C: 3)5C<U kאכאej f<'! א%,.'! j>9<U א95%אV א%+7א>Q>PRS% 1 א%*S} א%j -U.S@א >כS(8(א 12 : - >3 

 �G>< 12 6א@k>כ - c.5S%12 א z>�.: - X)9482 12 X)+T - =78+א' g12 א7%*א fjאSN

SN 3< �">S%���ńģŐƥƯǨǤĝאfj 12 א7%*אg 7%+א=

�ǶŐųģŏǨǤĝ�ńģŠģŐʗǤĝ

@Hd א= @כ<= :,א0א א7%(אGא6 א%S+אm(! א%(<:(! (0.אfj �5.` , 0.א9: Q>9L ,;SxN fj.-) %Z hZ>Sא'� (-2008א. 
KL 12 2009א א%S_אE8: .)tR< h< M"U ,(Qא6 א%mMSא6 א%S+אG.7% !)mא:� Kw% AquaCropא א%hZ>S 'אאSZאV א%,א%(!:

 - TalAmara09-10.TNX, !):>)%א !)mא+S%א6 אGא6 א7%(אE8: U,TalAmara09-10.CLI  o1 א%$אmא+S%8] אS%א
.TalAmara09-10.ETo, TalAmara09-10.PLU

 -1Gא%_א X@.C< 30 ;,0  Dec/QUאא =>G1 כא X: f.,E%195 א< !):>@ JאNא fj>כKS%א6 אE8S%12 א !)mא+S%א6 אGא7%(א 
/ Nov  (א7%(אGא6 א%S+אm(! א%(<:(! %hZ>S 2008-2009 א%D.,ES אOG א%hZ>S א4%א'�).

 .c 6אGא7%(א JKL =א D.,E)Z Qא_S%א אKL 12 ,!)mא+S%9! אRS%א X: 1:>@ 3כC' אw)8N Q>PR%א h,@ !)mא6 :+אGא)' 
.Real Time Data.xlsx [8S%12 א fk>T>: !):>)%א !)mא+S%א

 ,(GDD) >S+%א fj0.א h@>*< MS,$@ -K%א LebanonWheatGDD.CRO {S*%א Q>PR: [8:��ǡǍƛŨǨǤĝ�ƚţģƛų
.Dec/QUאא =>G1 כא >L !NאjY%א q@jא<

 clay loam אw:א>" fM0אU !*7e X: !E%�S%א fjאSN 3< !'.,%Lebanon.SOL  !'.,%8] א: ��ǶśƄņǤĝ�ƚţģƛų
 .o 1.5 אw,אכSZU

 Optimal 100% !)%א%,.'! :_א !'>Pm v)0 Wheat_Lebanon.MAN 3*R%א fjאk8] א:��ǢǇŨǤĝ�ǵƃĝźĞ�ƣǌʽƗ
.(% 0 fjאt%א cאCNא%+174 %א Vא95%א) !)%א_: fjאt%א cאCNאא !R2כא:U

 FC !)8*R%$48%! א !@Uא%,.'! :4א !'>ej O)2 =>כ< -K%אU talamara_fc.SW0 [8S%א ��ǶŐţĝŻņśĪĝ�ƣǌʽƖǤĝ
.fjאSN 3< !'.,%

�ǦĝŻŲņƒģś�ŧǨǇǤĝ�ǡǍƛŨǨǤ�ȋǣŐǨǔņǤĝ�ȊƄǤĝ�ć�ƏźģƑǤĝ�řʡʵǨņǤĝ
ȊƄǤĝ�ǆŐʗƥŝ�űʞʱģŝ�ŻšŻŨņǤ�	3FBM�5JNF�4JNVMBUJPO
�ǶŐǩǍŐǤĝ�ǵģǕģŨǨǤĝ
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�ΔϟϭΩΟ�ϡΗϳγ��ϲϠϳϣϛΗϟ�ϱέϟ��Δϳϣϭϳ�ΓΎϛΎΣϣ�˯έΟΈΑReal Time Simulation )�ϊΑΗΗϭ �ΔΑϭρέ

�ϡΛ�ϥϣϭ�Δϳϣϭϳϟ�ΔΑέΗϟΔϓΎο· �έΩϘϣΑ�Δϳέ50 �ΎϣΩϧϋ��ϝϭΑΫϟ�ΩΣ�ϥϣ�ΔΑέΗϟ�ΔΑϭρέ�ΏέΗϘΗ�ΎϣΩϧϋ�ϡϠϣ
ϝϭΑΫϟ�ΩΣ�ϥϣ�ϰϠϋ�ΑλΗ ˰Α 10 ��ΎΑϳέϘΗ�ϡϠϣ 

  

 X:U !):>)%א%,.'! א !'>ej  �7,<U (Real Time Simulation) !):>@ fאכאR: Vא.T18  'א)Sא%.- א%,כ !%UMT h,)Z
 10 I' Q>'K%א M0 X: ;8N7} אP< א:M+N) Q>'K%א M0 X: !'.,%א !'>ej c.,*< א:M+N h8: 50 jאM*S' !@j !2א�א hi

:h8 >*.@7א).
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�ǶŐǨǔś�ȋǣŐǨǔņǤĝ�ȊƄǤĝ�ǆŐʗƥŝǌ�3FBM�5JNF�4JNVMBUJPO�ǶŐǩǍŐǤĝ�ǵģǕģŨǨǤĝ�źĝŻưĞ
�řǩ�Ȉǣưğ�ŧľƛŝ�ģǩŻŏư
�ǡǍśžǤĝ�Żũ�řǩ�ǶśƄņǤĝ�ǶśǍƦƃ�ļƄņǇŝ�ģǩŻŏư�Ƕʞ �ɦǢǔǤ�ǧǣǩ�50
����������ǧƒǍǨǤ�ǵƃģǨư�Ǣŝ�ȋƾ�ŧǨǇǤĝ�ǡǍƛŨǨǤ�	ģľʡʵǇŝ�ǧǣǩ�10�ǡǍśžǤĝ�Żũ

��3FBM�5JNF�4JNVMBUJPO�ǶŐǩǍŐǤĝ�ǵģǕģŨǨǣǤ�ǶŐųģŏǨǤĝ�ńģŠģŐʗǤĝ�ƄŐƠŨŝ����1

VM78% 'א%RSאכאf א%(<:(! Q>PRS% Rael Time simulation א%*tR< Hd@ ,2009-2010 hZ>S% {S(. א%E8Sא6 
(TalAmara09-10.Tnx) (TalAmara09-10.ETo) , (TalAmara09-10.PLU) U TalAmara09-10.CLI !)mא+S%א
 IMPORT M8dS%12 א �>ERS%א TalAmara09-10.txt 1P+%8] אS%א X: !):>)%א !)mא+S%א6 אGא7%(א kא.),Zכ 'א%^U

.AquaCropV60Nr26042017 M8dS%א XS�

  ;,0  X: !):>)%א6 אGא@! א7%(אM7%8] 12 אS%א אKL ->,R@ 
1LU (  8N; א%,,א1%) hZ>S8% א4%א'�.
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1- Δϳϣϭϳϟ�ΓΎϛΎΣϣϠϟ�ΔϳΧΎϧϣϟ�ΕΎϧΎϳΑϟ�έϳοΣΗ Real Time Simulation:  
 

�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟΎΑ�˯ΩΑϠϟRael Time simulation �ϡγϭϣϟ�ϣϘϟ�ϝϭλΣϣϟ2009-2010 ,
�ΔϳΧΎϧϣϟ�ΕΎϔϠϣϟ�έϳοΣΗ�ΏΟϳTalAmara09-10.CLI ϭ (TalAmara09-10.Tnx) 
(TalAmara09-10.ETo) ˬ (TalAmara09-10.PLU)�ΔϳΧΎϧϣϟ�ΕΎϧΎϳΑϟ�ΩέϳΗγΎΑ�ϙϟΫϭ

�ϲλϧϟ�ϑϠϣϟ�ϥϣ�ΔϳϣϭϳϟTalAmara09-10.txt �ΩϠΟϣϟ�ϲϓ�υϭϔΣϣϟIMPORT �ϥϣο
�ΩϠΟϣϟAquaCropV60Nr26042017. 

�ϥϣ�Δϳϣϭϳϟ�ΕΎϧΎϳΑϟ�ΔϳΩΑϟ�ϲϓ�ϑϠϣϟ�Ϋϫ�ϱϭΗΣϳ1 Dec 2008 �ϰΗΣ30 Nov 2009 
(Tmin,Tmax,Rainfall �ϖΑΎγϟ�ϡγϭϣϠϟ��ϲϟΎΗΗϟ�ϰϠϋ 

 
  

Tmin   Tmax   Rainfall 

�ϡγϭϣϟ2008-2009  
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�5BM"NBSB������UYU�ȋƛŏǤĝ�ƼǣǨǤĝ�ȋƾ�ǶŐųģŏǨǤĝ�ńģŠģŐʗǤĝ�ŉšŻŨŝ���2
:*.1035�ŻǣŭǨǤĝ�ȋƾ�źǍŮǍǨǤĝ

. !)mא+S%9! אRS%א6 אGא)' X: 8] @<:(אS%א אKL v@MR< DU.ES%א X: ,א'*אZ .א ^כSכ

 oאMF,Zא' IMPORT M8dS%12 א k>T>S%א TalAmara09-10.txt [8: X: QU3 א94%. אא@M$< h,@ ,Qא_S%א אKL 12
 [8S%א �ER@ U Real Time Data.xlsx 3412  :8] אאכ fk>T>S%2009-2010 א hZ>: X: QUאא o>)%א6 אGא)'

.[8S%א�א� א M+N jא>R%12 :.'� א Save jא),mא' hZאא �E+' TalAmara09-10.txt

 
220 

 

2- ΙϳΩΣΗ �ϲλϧϟ�ϑϠϣϟ�ϲϓ�ΔϳΧΎϧϣϟ�ΕΎϧΎϳΑϟTalAmara09-10.txt � ΩϭΟϭϣϟ
�ΩϠΟϣϟ�ϲϓIMPORT: 

 
��ΔϳΧΎϧϣϟ�ΔρΣϣϟ�ΕΎϧΎϳΑ�ϥϣ�Ύϳϣϭϳ�ϑϠϣϟ�Ϋϫ�ΙϳΩΣΗ�νϭέϔϣϟ�ϥϣ��ΎϘΑΎγ�έϛΫ�Ύϣϛ 

�ϑϠϣ�ϥϣ�ϝϭϷ�έργϟ�ϝϳΩόΗ�ϡΗϳ��ϝΎΛϣϟ�Ϋϫ�ϲϓTalAmara09-10.txt �ΩϠΟϣϟ�ϲϓ�ΩϭΟϭϣϟ
IMPORT �ϥϣ�ϝϭϷ�ϡϭϳϟ�ΕΎϧΎϳΑ�ϡΩΧΗγΎΑ�ϡγϭϣ2009-2010 �ϝγϛϹ�ϑϠϣ��ϲϓ�ΓΩϭΟϭϣϟ

Real Time Data.xlsx ϳ�ϭ�ϑϠϣϟ�υϔΣTalAmara09-10.txt �έΎϳΗΧΎΑ�ϡγϻ�αϔϧΑ
Save �ϑϠϣϟ�ϕϼϏ·�Ωϧϋ�έϭΣϟ�ϊΑέϣ�ϲϓ 
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:5BM"NBSB������$-*�ǦģƯǤĝ�ȋųģŏǨǤĝ�ƼǣǨǤĝ�ǢŐǔƖŝ����

'$M$< M@3 א%8S] א%+1P 78%(אGא6 א%S+אm(! 'אM7,ZאQ א7%(אGא6 א%(<:(! o>)8% אאX: QU א%hZ>S א4%א'� 2008-2009 
 v@MR,% !)mא+S%א6 אGא7%(א kא.),Zא fkאNא Hd@ 2009-2010 1%אR%א hZ>S%א X: QUאא o>)8% !8d4S%א6 אGא7%(א'

 !S)" c40אU.PLU TalAmara09-10UTalAmara09-10.Tnx !)mא+S%א6 אE8S%12 א QUאא o>)8% !):>)%א6 אGא7%(א
v@MR<U ETo א%TalAmara09-10.ETo [8S'א>7אg א%9F<א6 א%,א%(!:

 :Main menu !wT12 א%<א

1 ..Climate .:אא .,mא
2 ..Select/Create Climate file .:אא .,mא
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3- �ϡΎόϟ�ϲΧΎϧϣϟ�ϑϠϣϟ�ϝϳϛηΗTalAmara09-10.CLI: 
 

�ϡγϭϣϟ�ϥϣ�ϝϭϷ�ϡϭϳϠϟ�Δϳϣϭϳϟ�ΕΎϧΎϳΑϟ�ϝΩΑΗγΎΑ�ΔϳΧΎϧϣϟ�ΕΎϧΎϳΑϠϟ�ϲλϧϟ�ϑϠϣϟ�ϝϳΩόΗ�ΩόΑ
�ϖΑΎγϟ2008-2009 �ϲϟΎΣϟ�ϡγϭϣϟ�ϥϣ�ϝϭϷ�ϡϭϳϠϟ�ΔϠΟγϣϟ�ΕΎϧΎϳΑϟΎΑ2009-2010 �ΏΟϳ

�ΔϳΧΎϧϣϟ�ΕΎϔϠϣϟ�ϲϓ�ϝϭϷ�ϡϭϳϠϟ�Δϳϣϭϳϟ�ΕΎϧΎϳΑϟ�ΙϳΩΣΗϟ�ΔϳΧΎϧϣϟ�ΕΎϧΎϳΑϟ�ΩέϳΗγ�ΓΩΎϋ·
TalAmara09-10.TnxϭPLU TalAmara09-10.�Δϣϳϗ�ΏΎγΣϭETo �ϑϠϣϟ�ΙϳΩΣΗϭ
TalAmara09-10.ETo�ΔϳϟΎΗϟ�ΕϭρΧϟ�ωΎΑΗΎΑ 

�ΔϬΟϭϟ�ϲϓMain menu : 
 

1- �έϣϷ�έΗΧClimate. 
 

2- �έϣϷ�έΗΧSelect/Create Climate file. 
�

 

  

ϭ 
Ϯ 
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 :Select climate file !wT12 א%<א

1 ..Import/Create .:אא .,mא
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�ΔϬΟϭϟ�ϲϓSelect climate file : 
 

1- �έϣϷ�έΗΧImport/Create. 
 

 
  

ϭ 
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:Import climatic data !wT12 א%<א

Select file !wT12  א%<א

1 .TalAmara09-10.txt [8S%א .,mא
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�ΔϬΟϭϟ�ϲϓImport climatic data: 
 

�ΔϬΟϭϟ��ϲϓSelect file 
 

1- �ϑϠϣϟ�έΗΧTalAmara09-10.txt 
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:Import climatic data !wT12 א%<א

Time range !wT12  א%<א

Type and time range of climatic data !0>% 12

1 ..Daily jא)F%א' Type .,mא
M' {7P,% Time range QMNא@! א7%(אGאwGU  6א@,wא . 2
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�ΔϬΟϭϟ�ϲϓImport climatic data: 
 

�ΔϬΟϭϟ��ϲϓTime range 
�ΔΣϭϟ�ϲϓType and time range of climatic data 

1- �έΗΧType �έΎϳΧϟΎΑDaily. 
2- �ϝΩϋTime range �ΕΎϧΎϳΑϟ�ΔϳΩΑ�ΑλΗϟ1 Dec 2009 �ΎϬΗϳΎϬϧϭ30 Nov 2010 
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:Import climatic data !wT12 א%<א

Climatic parameters !wT12  א%<א

:Climatic parameters !0>%  12

1 ..QUאא k>S$%א .,mא
List of climatic parameters !0>% 12

2 ..Temperature .,mא 
3 ..  v%א94%. א%_א .,mא
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�ΔϬΟϭϟ�ϲϓImport climatic data: 
�ΔϬΟϭϟ��ϲϓClimatic parameters 
�ΔΣϭϟ��ϲϓClimatic parameters: 

1- �ϝϭϷ�Ωϭϣόϟ�έΗΧ 
�ΔΣϭϟ�ϲϓList of climatic parameters 

2-  �έΗΧTemperature. 
3- �ΙϟΎΛϟ�έργϟ�έΗΧC)0(103 Tmin . 

 

 
  

1 
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:Import climatic data !wT12 א%<א

Climatic parameters !wT12  א%<א

:Climatic parameters !0>%  12

1 ..1Gא%_א k>S$%א .,mא
List of climatic parameters !0>% 12

2 ..Temperature .,mא 
3 ..  QUא94%. אא .,mא
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�ΔϬΟϭϟ�ϲϓImport climatic data: 
�ΔϬΟϭϟ��ϲϓClimatic parameters 
�ΔΣϭϟ��ϲϓClimatic parameters: 

1- �Ωϭϣόϟ�έΗΧϲϧΎΛϟ. 
�ΔΣϭϟ�ϲϓList of climatic parameters 

2-  �έΗΧTemperature. 
3- �ϝϭϷ�έργϟ�έΗΧC)0(101 Tmax . 

 
 

 
 

  

1 
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:Import climatic data !wT12 א%<א

Climatic parameters !wT12  א%<א

:Climatic parameters !0>%  12

1 ..v%א%_א k>S$%א .,mא
List of climatic parameters !0>% 12

2 ..Rain .,mא 
3 ..  QUא94%. אא .,mא
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�ΔϬΟϭϟ�ϲϓImport climatic data: 
�ΔϬΟϭϟ��ϲϓClimatic parameters 
�ΔΣϭϟ��ϲϓClimatic parameters: 

1- �Ωϭϣόϟ�έΗΧΙϟΎΛϟ. 
�ΔΣϭϟ�ϲϓList of climatic parameters 

2-  �έΗΧRain. 
3- �ϝϭϷ�έργϟ�έΗΧ(601 Rain mm). 
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:ETo !wT12  א%<א - Import climatic data !wT12 א%<א
:Coordinates of Meteorological Station !0>% 12

1 ..Decimal degrees ;%א specified in jא)F%א QMN 
Altitude QMN  א%; (915).. 2
Latitude QMN א%; (33.86).. 3

:  !0>% 12
4 ..Coefficients .:אא .,mא
5 ..interior location jא)F%א .,mא
6 .. light to moderate winds in areajא)F%א .,mא
7 ..in semi-humid or humid area ;L jא)F%א .,mא
8 . .  jא)F%א .,mא 
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�ΔϬΟϭϟ�ϲϓImport climatic data - �ΔϬΟϭϟ��ϲϓETo: 
�ΔΣϭϟ�ϲϓCoordinates of Meteorological Station: 

1-  �έΎϳΧϟ�ϝΩϋspecified in �ϰϟ·Decimal degrees. 
2- �ϝΩϋAltitude  �ϰϟ·(915). 
3- �ϝΩϋLatitude �ϰϟ·(33.86). 

�ΔΣϭϟ�ϲϓETo calculation(FAO Penman-Monteith Method): 
4- �έϣϷ�έΗΧCoefficients. 
5- ΎϳΧϟ�έΗΧ�έinterior location. 
6- έΎϳΧϟ�έΗΧlight to moderate winds in area . 
7- �ϰϫ�έΎϳΧϟ�έΗΧin semi-humid or humid area. 
8-  �έΎϳΧϟ�έΗΧdefault(no calibration available).  
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: Import climatic data !wT12 א%<א

1 ..Import climatic data .:אא .,mא 
 U PLUU Tnx 6אE8: 12 1$T.S%א {,G .F7,%א U -.9S%א Q>9w%אU ;Sx$%אU `.5P%א fjא.R%א6 אGא)' v@MR< h,@

Imported files !0>% 12 א6 א%_א�E8S%א VאSZא .wx<U ETo

UTalAmara09-10.EToU TalAmara09-10.Tnx  !iא%(<:(! א%_א !)mא+S%א6 אGא6 א7%(אE8: 6א)S4< =א אS' 
w4EG \)*' TalAmara09-10.PLUא כSא 1L 12 א%8S] א%S+א1m א%$אTalAmara09-10.CLI o א%h< -K אCGא�Z Jא'*א 
 VאCGא XכS@א OGא fjאא�א �:.Create climate file .:אא oאMF,Zא' Oא�CGא fkאN1 אNאkא U אR%8] �אS%א אKL ;*7@

:8] :+אN 1mא�E+' o אאTalAmara09-10.CLI hZ אE8Z k>T>: OGא 12 "אfMN '(אGא6 אG.7%א:�. 

2 ..Main menu .:אא .,mא
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�ΔϬΟϭϟ�ϲϓImport climatic data : 
1-  �έϣϷ�έΗΧImport climatic data. 

�ΕΎϔϠϣ�ϲϓ�ϲόΟέϣϟ�Ηϧ�έΧΑΗϟ�ϭ�ϱέρϣϟ�ϝϭρϬϟϭ�ϰϣυόϟϭ�ϯέϐλϟ�ΓέέΣϟ�ΕΎϧΎϳΑ�ΙϳΩΣΗ�ϡΗϳ
Tnx ϭPLU �ϭETo �ΔΣϭϟ�ϲϓ�ΙϼΛϟ�ΕΎϔϠϣϟ�˯ Ύϣγ�έϬυΗϭImported files 

 ΔΛϼΛϟ�Δϳϣϭϳϟ�ΔϳΧΎϧϣϟ�ΕΎϧΎϳΑϟ�ΕΎϔϠϣ�ΕΎϳϣγΗ�ϥ�ΎϣΑ  TalAmara09-10.Tnx 
ϭTalAmara09-10.EToϭTalAmara09-10.PLU �ϑϠϣϟ�ϲϓ�ϲϫ�Ύϣϛ�ΎϬγϔϧ�ΕϳϘΑ

�ϡΎόϟ�ϲΧΎϧϣϟTalAmara09-10.CLI �ϭ�ΎΣϟΎλ�ϑϠϣϟ�Ϋϫ�ϰϘΑϳ�ΎϘΑΎγ�ϩ΅Ύηϧ·�ϡΗ�ϱΫϟ
ϪΎηϧ·�ΓΩΎϋϹ�ϲϋΩϻ �έϣϷ�ϡΩΧΗγΎΑCreate climate file�˯Ύηϧ·�ϥϛϣϳϻ�Ϫϧ�ΓέΎηϹ�ϊϣ�

�ϡγϻ�αϔϧΑ�ϡΎϋ�ϲΧΎϧϣ�ϑϠϣTalAmara09-10.CLI �ΕΎϧΎϳΑ�ΓΩϋΎϗ�ϲϓ�ΎϔϠγ�ΩϭΟϭϣ�ϪϧϷ
�ΞϣΎϧέΑϟ  

2- �έϣϷ�έΗΧMain menu. 
  

 

Ϯ 
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�ȋųģŏǨǤĝ�ƼǣǨǤĝ�ƃģŐņųĝ�����

 :Main menu !wT12 א%<א

1 ..Climate .:אא .,mא
2 ..Select/Create Climate file .:אא .,mא
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4-ϲΧΎϧϣϟ�ϑϠϣϟ�έΎϳΗΧ:�

�
�ΔϬΟϭϟ�ϲϓMain menu���

 
1- �έϣϷ�έΗΧClimate. 

 
2- �έϣϷ�έΗΧSelect/Create Climate file. 

�

 

��
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 :Select climate file !wT12 א%<א

1 ..TalAmara09-10.CLI [8S%א .,mא
2 ..Main Menu .:אא .,mא
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�ΔϬΟϭϟ�ϲϓSelect climate file : 
 

1- �ϑϠϣϟ�έΗΧTalAmara09-10.CLI. 
 

2� �έϣϷ�έΗΧMain Menu� 
 

 
�� 

ϭ 
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�ǡǍƛŨǨǤĝ�Ƽǣǩ�ƃģŐņųĝ����

:Main menu !wT12 א%<א

1 .,Crop .:אא .,mא
2 . q@jא,'  kM0
3 ..Select/Create Crop file .:אא .,mא
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5-ϝϭλΣϣϟ�ϑϠϣ�έΎϳΗΧ:�

�
�ΔϬΟϭϟ�ϲϓMain menu:�

 
1- έϣϷ�έΗΧ Cropˬ 
2- �ΩΩΣStart growing cycle (Day 1 after sowing)��ΦϳέΎΗΑ1�Dec�2009 
3- �έϣϷ�έΗΧSelect/Create Crop file. 

 

 

��
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:Select crop file !wT12 א%<א

1 ..LebanonWheatGDD.CRO Q>PRS%8] א: .,mא
2 ..Main Menu .:אא .,mא
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�ΔϬΟϭϟ�ϲϓSelect crop file: 
 

1- έΗΧ �ϝϭλΣϣϟ�ϑϠϣLebanonWheatGDD.CRO. 
 

2- �έϣϷ�έΗΧMain Menu. 
 
 

��
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.!NאjY%א q@jא< M)אכ,% OK .,mא Planting date fK2אG .wx< Main Menu .:אא jא),mא M+N
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�έϣϷ�έΎϳΗΧ�ΩϧϋMain Menu �ΓΫϓΎϧ�έϬυΗPlanting date �έΗΧOK �ΦϳέΎΗ�Ωϳϛ΄Ηϟ
�Δϋέίϟ 

 

 

��
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��ȊƄǤĝ�Ƽǣǩ�ĖģƖŠĞ���6

:Main menu !wT12 א%<א

12 אא:. 7G Irrigation*1 א%8S] אא2,.א�None 1 א%U -j k>TU oMN D.,E@ -KאS,Nאk א%8N Q>PRS; א%.- 
.(Rainfed cropping !)8$' !Nאj~) -.9S%א
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6- ϱέϟ�ϑϠϣ�˯Ύηϧ·:  

�
�ΔϬΟϭϟ�ϲϓMain menu: 

�έϣϷ�ϲϓIrrigation �ϲοέΗϓϻ�ϑϠϣϟ�ϲϘΑϧNone �ΩΎϣΗϋϭ�ϱέ�ΩϭΟϭ�ϡΩϋ�νέΗϔϳ�ϱΫϟ
�ΔϳϠόΑ�Δϋέί��ϱέρϣϟ�ϱέϟ�ϰϠϋ�ϝϭλΣϣϟRainfed cropping.) 
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�ǢǇŨǤĝ�ǵƃĝźĞ�Ƽǣǩ�ƃģŐņųĝ���7

:Main menu !wT12 א%<א

1 ..Field .:אא .,mא
2 ..Select/Create Field management file .:אא .,mא
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7- ϝϘΣϟ�ΓέΩ·�ϑϠϣ�έΎϳΗΧ: 

�
�ΔϬΟϭϟ�ϲϓMain menu: 

 
1- έΗΧ �έϣϷField. 

 
2- �έϣϷ�έΗΧSelect/Create Field management file. 

�

 
 

��
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:Select field management file� !wT12 א%<א

1 ..Wheat_Lebanon.MAN 3*R%א fjאk8] א: ..,mא
2 ..Main Menu .:אא .,mא
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˳�ΔϬΟϭϟ�ϲϓSelect field management file:�
 

1- �ϝϘΣϟ�ΓέΩ·�ϑϠϣ��έΗΧWheat_Lebanon.MAN� 
 

2- �έϣϷ�έΗΧMain Menu� 

 
 

��
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�ǶśƄņǤĝ�ƮƥǇǩ�Ƽǣǩ�ƃģŐņųĝ����

:Main menu !wT12 א%<א

1 ..Soil profile .:אא .,mא
2 ..Select/Create Soil profile file .:אא .,mא
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8-ΔΑέΗϟ�ϊρϘϣ�ϑϠϣ�έΎϳΗΧ:�

�
�ΔϬΟϭϟ�ϲϓMain menu:�

 
1- έΗΧ �έϣϷSoil profile. 

 
2- �έϣϷ�έΗΧSelect/Create Soil profile file. 

 

 
 

 

 

��
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:Select soil profile file� !wT12 א%<א

1 ..Lebanon.SOL !'.,%8] :*�9 א: ..,mא
2 ..Main Menu .:אא .,mא
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˳�ΔϬΟϭϟ�ϲϓSelect soil profile file:�
 

1- �ΔΑέΗϟ�ϊρϘϣ�ϑϠϣ��έΗΧLebanon.SOL� 
 

2- �έϣϷ�έΗΧMain Menu� 
 

 
�  

Ϯ 
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1 . -K%א (Lebanon.SOL) !'.,%8] :*�9 א: hZא .wx@U Main menu !wTא%; א%<א AquaCrop �:אG.7%א k>$@ 
 .Jjא),mא h<

'Sא א= 9Z} א%S(אJ א%SN 3< 12 !)2>dאfj אX: �SN 4 א:,א9Z XN j} אאDj א @<MT :(אM$P< J א%; :+9*! . 2
 !)2>d%א Jא)S%9} אZ =א D.,E@ -K%א None 18] אא2,.א�S%7*1 אGU capillary rise -.$C%א k>$P%א' jUKd%א

.jUKd%א%,.'! 12 :+9*! א !'>ej ;8N .i�@ אU �)SN
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1- �ΞϣΎϧέΑϟ�ΩϭόϳAquaCrop �ΔϬΟϭϟ�ϰϟ·Main menu �ϊρϘϣ�ϑϠϣ�ϡγ�έϬυϳϭ
�ΔΑέΗϟ(Lebanon.SOL) ϩέΎϳΗΧ�ϡΗ�ϱΫϟ.  

 
2- �ϥϣ�ϖϣϋ�ΓέΎϣϋ�ϝΗ�ϲϓ�ΔϳϓϭΟϟ�ϩΎϳϣϟ�ργ�ϥ�ΎϣΑ4 �ΩΟϭϳ�ϻ�νέϷ�ργ�ϥϋ�έΎΗϣ

�ϱέόηϟ�ΩϭόλϟΎΑ�έϭΫΟϟ�ΔϘρϧϣ�ϰϟ·�ΩόλΗ�ϩΎϳϣcapillary rise �ϑϠϣϟ�ϲϘΑϧϭ
�ϲοέΗϓϻNone �ΔΑϭρέ�ϰϠϋ�έΛ΅ϳ�ϻϭ�ϖϳϣϋ�ΔϳϓϭΟϟ�ϩΎϳϣϟ�ργ�ϥ�νέΗϔϳ�ϱΫϟ

�έϭΫΟϟ�ΔϘρϧϣ�ϲϓ�ΔΑέΗϟ 
 

�
 

 

��

ϭ 
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�ǶŐţĝŻņśĪĝ�ƣǌʽƖǤĝ�Ƽǣǩ�ƃģŐņųĝ����

:Main menu !wT12 א%<א

1 ..Initial conditions .:אא .,mא
2 ..Select/Create Initial condition file .:אא .,mא
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9-ΔϳΩΗΑϻ�ρϭέηϟ�ϑϠϣ�έΎϳΗΧ:�

�
�

�ΔϬΟϭϟ�ϲϓMain menu:�
 

1- �έϣϷ�έΗΧInitial conditions. 
 

2- �έϣϷ�έΗΧSelect/Create Initial condition file. 
 

 
�

���
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:Select file with initial condition !wT12 א%<א

1 . talamara_fc.SW0 [8S%א .,mא 
2 .Main Menu .:אא .,mא
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�ΔϬΟϭϟ�ϲϓSelect file with initial condition: 
 

1-  �ϑϠϣϟ�έΗΧtalamara_fc.SW0  
 

2- �έϣϷ�έΗΧMain Menu 
 

 
���
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�ǵģǕģŨǨǤĝ�ǢŐƴƖŝ���10

1 ..fאכאRS%5(3 אC< VM7% !S3 א%*א�EZ12 א Run .:אא .,mא
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10- �ΓΎϛΎΣϣϟ�ϝϳϐηΗ 
 

1- �έϣϷ�έΗΧRun �ΓΎϛΎΣϣϟ�ϝϳϐηΗ�˯ΩΑϟ�ΔϣΎϘϟ�ϝϔγ�ϲϓ 
 

�

�

��

ϭ 
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:Simulation run !wT12 א%<א

1 ..o>@ 1 oM*,%א jאM*: kM0U 1Gא%_א jא)F%א%; א advance jא)F%א QMN
אm,. אא:. oM*,< START א%RSאכאf @<:א UאM0א.. 2

 @wx. אG.7%א:� AquaCrop 12 א%<אSG j>9< CC !wT< א%wx@U ,Q>PRS. 12 א%<אej h)" Dr !wT<'! א%,.'! א%(<:(! 
'(אG(א.

 
244 

 

�ΔϬΟϭϟ�ϲϓSimulation run: 
 

1- ϝΩϋ �έΎϳΧϟadvance �ϲϧΎΛϟ�έΎϳΧϟ�ϰϟ·�ΩΩΣϭ�ϡΩϘΗϟ�έΩϘϣ1 �ϡϭϳ 
 
2- �έϣϷ�έΗΧSTART �ΩΣϭ�Ύϣϭϳ�ΓΎϛΎΣϣϟ�ϡΩϘΗΗ 

 
 �ΞϣΎϧέΑϟ�έϬυϳAquaCrop �ΔϬΟϭϟ�ϲϓCC �ϝϭλΣϣϟ�ϭϣϧ�έϭρΗ �ΔϬΟϭϟ�ϲϓ�έϬυϳϭDr 

ϡϳϗ �ΔΑέΗϟ�ΔΑϭρέΎϳϧΎϳΑ�Δϳϣϭϳϟ. 

    
��

ϭ 

Ϯ 
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�ƃǌžŭǤĝ�ǶǇƥŏǩ�ȋƾ�ǡǍśžǤĝ�Żũ�ǅǍƾ�ǶśƄņǤĝ�ǶśǍƦƃ�Ʈľņʔ���11

 .Dr !0>% Qאm X: א)Gא%,.'! '(א !'>ej �7,< XכS@ 

 QUאא o>)%א@! אwG 12 Q>'K%א M0 �>2 h8: 40 1%0<א -U4א< jUKd%9*! א+: !'>ej !S)" JאGkכ3 אC%א, 12 א_:
.  fאכאRS8%
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11-ϊΑΗΗ �ΔϘρϧϣ�ϲϓ�ϝϭΑΫϟ�ΩΣ�ϕϭϓ�ΔΑέΗϟ�ΔΑϭρέέϭΫΟϟ: 
 �ϥϛϣϳϊΑΗΗ �ΎϳϧΎϳΑ�ΔΑέΗϟ�ΔΑϭρέϝϼΧ�ϥϣ �ΔΣϭϟDr . 

�ΔϘρϧϣ�ΔΑϭρέ�Δϣϳϗ�ϩΎϧΩ�ϝϛηϟ�ϲϓ��ϼΛϣέϭΫΟϟ �ϲϟϭΣ�ϱϭΎγΗ40 �ΔϳΎϬϧ�ϲϓ�ϝϭΑΫϟ�ΩΣ�ϕϭϓ�ϡϠϣ
�ΓΎϛΎΣϣϠϟ�ϝϭϷ�ϡϭϳϟ1 Dec 2009. 

 
  

 40 ΎΑϳέϘΗ�ϡϠϣ 
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כSא @Sכej M@MR< X<'! א%,.'! M0 �>2 א%Q>'K 12 :+9*! א%S"j jUKd(א 'א>7אg א%9F<א6 א%,א%(!:

1 ..Numerical output .:אא .,mא
2 ..  jא)F%א .,mא

.Wr k>S$%12 א !S)*%א X:  k>S$%12 א !S)*%9.{ א' jUKd%12 :+9*! א Q>'K%א M0 �>2 !'.,%א !'>ej kMR<
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�ΔϘρϧϣ�ϲϓ�ϝϭΑΫϟ�ΩΣ�ϕϭϓ�ΔΑέΗϟ�ΔΑϭρέ�ΩϳΩΣΗ�ϥϛϣϳ�ΎϣϛέϭΫΟϟ �ΔϳϟΎΗϟ�ΕϭρΧϟ�ωΎΑΗΎΑ�Ύϳϣϗέ 
1. �έϣϷ�έΗΧNumerical output. 
2. �έΎϳΧϟ�έΗΧProfile/Root zone(soil water content). 

�ΔϘρϧϣ�ϲϓ�ϝϭΑΫϟ�ΩΣ�ϕϭϓ�ΔΑέΗϟ�ΔΑϭρέ�ΩΩΣΗέϭΫΟϟ �Ωϭϣόϟ�ϲϓ�ΔϣϳϘϟ�ΡέρΑWr(PWP) �ϥϣ
�Ωϭϣόϟ�ϲϓ�ΔϣϳϘϟWr. 
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�ǡǍśžǤĝ�Żũ�ǅǍƾ�ǧǣǩ�10�řǩ�ƃǌžŭǤĝ�ǶǇƥŏǩ�ȋƾ�ǶśƄņǤĝ�ǶśǍƦƃ�ļƄņǇŝ�ģǩŻŏư���12
�ǫģŠźğ�ǶŏŐʗǨǤĝ�ǶǭŮĝǍǤĝ�ȋƾ�ǧǣǩ����ȊƄǤĝ�ǆǨư�ŻšŻŨņś�Ȋƃ�ǶŐǣǨư�ǆľƥŠ

�ǧƒǍǨǤĝ�Ǧģšğ�řǩ�ǦǍɿ�ǢǔǤ�12�Ȉņũ�2�řǩ�ńĝǍƥŲǤĝ�ŻŐƯŠ�����

 Apr 4 o>)%א%; א fאכאRS%א' Q>�>%א M+N �0א@,jUKd%א%,.'! 12 :+9*! א !'>ej !7"א.:U א):>@ fאכאRS%א' oM*,%א'
.Q>'K%א M0 �>2 h8: 10 X: jUKd%א%,.'! 12 :+9*! א !'>ej c2010 א",.א

ej �+S%  12 -j !)8SN �)79< h,)2<'! א%,.'! :X אאEFGאD אכ_. :X ^%כ h,@U ^%כ ',�SN M@MR א%.- 
.CONTINUE .:אא jא),mא hi X:U JאGk7(+! אS%א !wTא6 12 א%<אmMS%12 %<0! א ( Irri) �'.S%12 א (h8: 50)
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12-�ΎϣΩϧϋ�ΔϘρϧϣ�ϲϓ�ΔΑέΗϟ�ΔΑϭρέ�ΏέΗϘΗέϭΫΟϟ �ϥϣ10 �ΩΣ�ϕϭϓ�ϡϠϣ
ϝϭΑΫϟ �ϱέϟ�ϖϣϋ�ΩϳΩΣΗΑ�ϱέ�ΔϳϠϣϋ�ϖΑρϧ50 �ΔϧϳΑϣϟ�ΔϬΟϭϟ�ϲϓ�ϡϠϣ
�ϩΎϧΩ 

13- �ϥϣ�ΕϭρΧϟ�Ωϳόϧ2 �ϰΗΣ12 �ϡγϭϣϟ�ϡΎϳ�ϥϣ�ϡϭϳ�ϝϛϟ 
�ΔϘρϧϣ�ϲϓ�ΔΑέΗϟ�ΔΑϭρέ�ΔΑϗέϣϭ�Ύϳϣϭϳ�ΓΎϛΎΣϣϟΎΑ�ϡΩϘΗϟΎΑέϭΫΟϟ�ΓΎϛΎΣϣϟΎΑ�ϝϭλϭϟ�Ωϧϋ�υΣϼϳ�

�ϡϭϳϟ�ϰϟ·4 Apr 2010 �ΔϘρϧϣ�ϲϓ�ΔΑέΗϟ�ΔΑϭρέ�ΏέΗϗέϭΫΟϟ �ϥϣ10 �ϝϭΑΫϟ�ΩΣ�ϕϭϓ�ϡϠϣ 
�ϲϓ�ϱέ�ΔϳϠϣϋ�ϖϳΑρΗ�ϡΗϳϓ5 Apr 2010 �ϡΗϳϭ�ϙϟΫ�ϥϣ�έΛϛ�νΎϔΧϧϻ�ϥϣ�ΔΑέΗϟ�ΔΑϭρέ�ϊϧϣϟ
��ϱέϟ�ϖϣϋ�ΩϳΩΣΗΑ�ϙϟΫ50 ��ϊΑέϣϟ�ϲϓ��ϡϠϣIrri �ϩΎϧΩ�ΔϧϳΑϣϟ�ΔϬΟϭϟ�ϲϓ�ΕϼΧΩϣϟ�ΔΣϭϟ�ϲϓ��
�έϣϷ�έΎϳΗΧ�ϡΛ�ϥϣϭCONTINUE. 

 
  

10 ΎΑϳέϘΗ�ϡϠϣ 

�ϱέ�ΔϓΎο·
�έΩϘϣΑ50 ϡϠϣ 
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 q@jא,' !)Gא א%_אSw+: 3כ% h8: 50 -j �S$' X),)2א�א -j 1,)8SN �)79< ;%א !TאR%א .wx,Z fאכאRS%א'$! א,S' 
.  q@jא%_א%_! ',אU 

 oM*,%א M+N q@jא 12 ^%כ א%,אw*)79< fkאNא%; א J7א,Gאא Hd@ ,  o>@ 12 -j !)8SN QU79(� א< X: אj7א,Nא
 1,)8SN �)79< Hd@ v)0 אw% !TאR%א .wx< !*0א -j !)8SN -8; אN .:�79 אא+@U .O% !)%א%,א oאא@א fאכאR: ;%א

 -j [8: .)tR< XכS@ ,כ%K% 3@M7כ Uא .  q@jא%,א%(! %,א oאא@א fאכאRS% oM*,%א M+N !)Gא%_אU ;%Uא%.- אא
%$8S(א6 א%.- א%,LM@MR< h< 1א Zא'*א.
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�ϱέ�ϖϣόΑ�ϥϳΗϳϓΎο·�ϱέ�ϲΗϳϠϣϋ�ϖϳΑρΗ�ϰϟ·�ΔΟΎΣϟ�έϬυΗγ�ΓΎϛΎΣϣϟ�ΔόΑΎΗϣΑ50 �ΎϣϬϧϣ�ϝϛϟ�ϡϠϣ
�ΦϳέΎΗΑ�ΔϳϧΎΛϟ20 Apr 2010  �ΦϳέΎΗΑ�ΔΛϟΎΛϟϭ5 May 2010. 

�ϡϭϳ�ϲϓ�ϱέ�ΔϳϠϣϋ�ϝϭ�ϖϳΑρΗ�ϥϣ�έΎΑΗϋ5 Apr 2010�ϲϓ�ΎϬϘϳΑρΗ�ΓΩΎϋ·�ϰϟ·�ϩΎΑΗϧϻ�ΏΟϳ��
ΓΎϛΎΣϣ�ϰϟ·�ϡΩϘΗϟ�Ωϧϋ�ΦϳέΎΗϟ�ϙϟΫ �έϬυΗ�ΔϘΣϻ�ϱέ�ΔϳϠϣϋ�ϱ�ϰϠϋ�έϣϷ�ϖΑρϧϳϭ��Ϫϟ�ΔϳϟΎΗϟ�ϡΎϳϷ

�ΦϳέΎΗϟ�ΔϳϟΎΗϟ�ϡΎϳϷ�ΓΎϛΎΣϣϟ�ϡΩϘΗϟ�Ωϧϋ�ΔϳϧΎΛϟϭ�ϰϟϭϷ�ϱέϟ�ϲΗϳϠϣϋ�ϖϳΑρΗ�ΏΟϳ�ΙϳΣ�ΎϬϟ�ΔΟΎΣϟ
20 Apr 2010�ϭ����ϙϟΫϟ�ϝϳΩΑϛ�ΎϘΑΎγ�ΎϫΩϳΩΣΗ�ϡΗ�ϲΗϟ�ϱέϟ�ΕΎϳϠϣόϟ�ϱέ�ϑϠϣ�έϳοΣΗ�ϥϛϣϳ 
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:(fאכאRS%א oא@א X: o>@ -12 א Uא) fאכאRS%א Vאw,Gא M+N fאכאRS%א�� א,G �ER%

.Simulation run !wT3 א%<אEZ12 א Main Menu .:אא .,mא

.Save daily resultsU   Save seasonal resultX@jא)F%3 א)$E< X: Mאכ<U Yes .,mא ,Exit simulation runfK2אG .wx<

.fאכאRS%א�� א,G �ER% Exit run .:אא .,mא
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ΎΣϣϟ�ΞΎΗϧ�υϔΣϟ�ΓΎϛΓΎϛΎΣϣϟ�˯ΎϬΗϧ�Ωϧϋ��ΓΎϛΎΣϣϟ�ϡΎϳ�ϥϣ�ϡϭϳ�ϱ�ϲϓ�ϭ�:�
1- �έϣϷ�έΗΧMain Menu��ΔϬΟϭϟ�ϝϔγ�ϲϓSimulation run.�
2- ΓΫϓΎϧ�έϬυΗExit simulation run�έΗΧ�ˬYes�ϥϳέΎϳΧϟ�ϝϳόϔΗ�ϥϣ�Ωϛ΄ΗϭSave 

seasonal result ��ϭSave daily results.�
3� �έϣϷ�έΗΧExit run��ΓΎϛΎΣϣϟ�ΞΎΗϧ�υϔΣϟ 

�
�

�ϑϠϣϟ�ϲϓ�ϡγϭϣϟ�ϝϣΟϣϟ�ΓΎϛΎΣϣϟ�ΞΎΗϧ�νέόΗγ�ϥϛϣϳProjectRun.OUT��ΞΎΗϧϟϭ
ϩΎϧΩ�ϝϛηϟ�ϲϓ�ΓέϫΎυϟ�ΕΎϔϠϣϟ�ΔϳϘΑ�ϲϓ�Δϳϣϭϳϟ 

  
  

@SכX אZ,$.אG D,א�� א%RSאכא3SdS% f א%hZ>S 12 א%U ProjectRun.OUT [8Sא%+,א�� א%(<:(! 12 '*(! א%E8Sא6 
  JאGkכ3 אC%12 א f.Lאx%א
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ΎΣϣϟ�ΞΎΗϧ�υϔΣϟ�ΓΎϛΓΎϛΎΣϣϟ�˯ΎϬΗϧ�Ωϧϋ��ΓΎϛΎΣϣϟ�ϡΎϳ�ϥϣ�ϡϭϳ�ϱ�ϲϓ�ϭ�:�
1- �έϣϷ�έΗΧMain Menu��ΔϬΟϭϟ�ϝϔγ�ϲϓSimulation run.�
2- ΓΫϓΎϧ�έϬυΗExit simulation run�έΗΧ�ˬYes�ϥϳέΎϳΧϟ�ϝϳόϔΗ�ϥϣ�Ωϛ΄ΗϭSave 

seasonal result ��ϭSave daily results.�
3� �έϣϷ�έΗΧExit run��ΓΎϛΎΣϣϟ�ΞΎΗϧ�υϔΣϟ 

�
�

�ϑϠϣϟ�ϲϓ�ϡγϭϣϟ�ϝϣΟϣϟ�ΓΎϛΎΣϣϟ�ΞΎΗϧ�νέόΗγ�ϥϛϣϳProjectRun.OUT��ΞΎΗϧϟϭ
ϩΎϧΩ�ϝϛηϟ�ϲϓ�ΓέϫΎυϟ�ΕΎϔϠϣϟ�ΔϳϘΑ�ϲϓ�Δϳϣϭϳϟ 
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 kאS,N2004-2005 0,; 2012-2013 'א X: hZא>S8% !)8)Sא%.@א6 א%,כ M)Nא>: M@MR< XכS@ !*@.9%א �EG oאMF,Zא'
א%S$(אj א%Z kMRSא'*א. 
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ϡΩΧΗγΎΑ �ϥϣ�ϡγϭϣϠϟ�ΔϳϠϳϣϛΗϟ�ΕΎϳέϟ�Ωϳϋϭϣ�ΩϳΩΣΗ�ϥϛϣϳ�ΔϘϳέρϟ�αϔϧ2004-2005 �ϰΗΣ
2012-2013 �ΎϘΑΎγ�ΩΩΣϣϟ�έΎϳόϣϟ�ΩΎϣΗϋΎΑ  

  

�ϡγϭϣϟ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ
2004-2005 ϥΎϧΑϟ�ΓέΎϣϋ�ϝΗ�ϣϘϟ 

�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ�ϡγϭϣϟ
2005-2006 ϥΎϧΑϟ�ΓέΎϣϋ�ϝΗ�ϣϘϟ 
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�ϡγϭϣϟ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ
2006-2007 ϥΎϧΑϟ�ΓέΎϣϋ�ϝΗ�ϣϘϟ 

�ϡγϭϣϟ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ
2007-2008 ϥΎϧΑϟ�ΓέΎϣϋ�ϝΗ�ϣϘϟ 
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252 

 

 
  

ΎΣϣϟ�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ�ϡγϭϣϟ�Δϳϣϭϳϟ�ΓΎϛ
2010-2011�ϥΎϧΑϟ�ΓέΎϣϋ�ϝΗ�ϣϘϟ 

�ϡγϭϣϟ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ
2008-2009�ϥΎϧΑϟ�ΓέΎϣϋ�ϝΗ�ϣϘϟ 
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�ϡγϭϣϟ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ
2011-2012 ϥΎϧΑϟ�ΓέΎϣϋ�ϝΗ�ϣϘϟ 

ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ �ϡγϭϣϟ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�ϥϋ
2012-2013 ϥΎϧΑϟ�ΓέΎϣϋ�ϝΗ�ϣϘϟ 
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 2010-2011 hZ>S% fM0אU -j !)8SN X: !'>89S%18 א)S8(א6 א%.- א%,כSN kMN 6UאE< !*'א4%א Qאא�כא X: �0אG
.>S+%א hZ>: Qאm -.9S%א Q>9w%א g~><U !)Sכ H40 כ%^U 2007-2008 hZ>: 12 -j 68(אSN �'jא%; א

ŘģŏľǤ�ȋƾ�ǶƯƑņǤĝ�ǧƒĝǍǨǣǤ�ǶŐǩǍŐǤĝ�ǵģǕģŨǨǤĝ�řư�ǶŭˋģŏǤĝ�ȋǣŐǨǔņǤĝ�ȊƄǤĝ�ńģŐǣǨư

:FBSDateDAP)*SS�NN


2005

2005-Apr-2014150

2005-May-1016150

2005-May-2117250

2006
2006-May-815950

2006-May-2017150

2007

2007-May-115250

2007-May-2317450

2007-Jun-318550

2008

2008-Apr-612850

2008-Apr-2414650

2008-May-916150

2008-May-2417650

2009
2009-May-715850

2009-May-1917050

2010

2010-Apr-512650

2010-Apr-2014150

2010-May-515650

20112011-May-815950

2012

2012-Apr-2114350

2012-May-715950

2012-May-2217450

2013
2013-Apr-212350

2013-May-215350
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:*אGj! אאG,אQ>PRS% !)T א%*SN 3< 12 {Sאfj - 7%+א= %Rא%! א%.- א%,כS(18 :� 0א%,1 א%.- א%כא:U 3א%.- 
א%9S.-(א%jYאN! א8$7%(!)

:FBS

3BJO�GFE)'VMM�*SS�	�����3"8�4VQ�*SS

:JFMEWPet���*SSJ:JFMEWPet���*SSJ:JFMEWPet
UPO�IBLH�N�NNUPO�IBLH�N�NNUPO�IBLH�N�

20050.7940.263486.21.121504.6821.03
20061.8010.563085.7911.151004.4151.07
20071.6110.53045.8391.071504.7441.03
20080.0720.034856.0790.962003.4050.77
20093.7981.182126.0681.41005.4131.36
20101.2910.532616.3831.481505.4071.46
20114.5691.41616.4141.54505.4631.49
20120.9750.382995.6741.171504.411.1
20134.1881.482076.4581.571005.8511.59

Average2.120.702876.101.271284.871.21

 Q>'K%א M0 �>2 7א@.*< h8: 10 ;%א%,.'! א !'>ej Q>�U M+N 18)Sא= >79(� א%.- א%,כ X)7,@ �'א4%א QUMd%א X:
0*� אE<jאNא 'אאG,אT(! 229% :*אGj! 'א%jYאN! א8$7%(!, כSא 0*� אG,אT(! >$אX: 80% Qk אא G,אR% !)Tא%! א%.- 

א%כא:3 'אMF,ZאX: 44% o כS(! א%S(אJ א%א~:! 8%.- א%כא:3.  
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 h8:10 !'.,%א !'>ej O)2 �87< o>@ 318 12 כ)S79(� א%.- א%,כ<U Real Time Simulation !):>)%א fאכאRS%א�� א,G
2014-2015 hZ>: ;,0 2004-2005 hZ>: X: X)9482-X)+T 12 {S*%א Q>PRS% Q>'K%א M0 �>2 7א@.*<

�ńģŐƥƯǨǤĝ

řŐƥƑǣƾ�ȋƾ�řŐŏŮ�ƮǈǍǨǤ

�ǶŐųģŏǨǤĝ�ńģŠģŐʗǤĝ

 :<fk>T 12 א%8S] א%$אS8% o+א12U Jenin 03-15.CLI n א%E8Sא6 א%,R< 1,<- א7%(אGא6 א%S+אm(! א%(<:(! 
.(Jenin 2003-2015.Tnx) (Jenin 2003-2015.ETo) , (Jenin 2003-2015.PLU)

��ǡǍƛŨǨǤĝ�ƚţģƛų

.Dec/QUאא =>G1 כא >L !NאjY%א q@jא< ,(GDD) >S+%א fj0.א h@>*< MS,$@ -K%א JeninWheat.CRO {S*%א Q>PR: [8:

�ǶśƄņǤĝ�ƚţģƛų

:X),*7e X: 3כC,< 1,%א X)+T !'.,% JeninSoil.SOL !'.,%8] א: 

.o 0.5 !אכS4' silty clay loam :;%Uא79%*! אא

  .o 0.2 !אכS4' loam :!)Gא79%*! א%_א

��ǢǇŨǤĝ�ǵƃĝźĞ�ƣǌʽƗ

 !R2כא:U Moderate 59% !%M,$: !'.,%א !'>Pm v)0 jeninwheatModerate.MAN 3*R%א fjאk8] א:
.(15% fjאt%א cאCNא%+174 %א Vא95%א) fM)T fjאt%א cאCNאא

�ǶŐţĝŻņśĪĝ�ƣǌʽƖǤĝ

.X)+T !'.,% 50%TAW }א,S%א%כ18 א VאS%א [PG -Uא%,.'! >4א !'>ej O)2 =>כ< -K%אU jenie50%TAW.SW0 [8S%א 
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'אm,(אj א%E8Sא6:

Jenin 03-15.CLI 
 JeninWheat.CRO

 JeninSoil.SOL
jeninwheatModerate.MAN

jenie50%TAW.SW0

UאT.אV א%RSאכאf א%(<:(! U>79(� א%.- א%,כh8: 75 -j �S$' 18)S 12 כej O)2 �87< o>@ 3<'! א%,.'! h8: 10 >*.@7א 
M0 �>2 א%8N 3PRG Q>'K; א%+,א�� א%,א%(!:

 
257 

 

�ΕΎϔϠϣϟ�έΎϳΗΧΎΑ�
�
�Jenin 03-15.CLI�

JeninWheat.CRO �
JeninSoil.SOL  

jeninwheatModerate.MAN 
jenie50%TAW.SW0�

�
ϱέϟ�ϖϳΑρΗϭ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�˯ έΟ·ϭ��ϱέ�ϖϣόΑ�ϲϠϳϣϛΗϟ75��ΔΑϭρέ�Ϫϳϓ�ώϠΑΗ�ϡϭϳ�ϝϛ�ϲϓ�ϡϠϣ

�ΔΑέΗϟ10��ΔϳϟΎΗϟ�ΞΎΗϧϟ�ϰϠϋ�ϝλΣϧ�ϝϭΑΫϟ�ΩΣ�ϕϭϓ�ΎΑϳέϘΗ�ϡϠϣ�
 

 
�

�  

�ϡγϭϣϟ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ
2003-2004��ϣϘϟ�ϥϳϧΟ-�ϥϳργϠϓ 
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258 

 

  

�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ�ϡγϭϣϟ
2004-2005 �ϣϘϟ�ϥϳϧΟ- ϥϳργϠϓ 

�ϡγϭϣϟ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ
2005-2006 �ϣϘϟ�ϥϳϧΟ- ϥϳργϠϓ 
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�ϡγϭϣϟ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ
2006-2007 �ϣϘϟ�ϥϳϧΟ- ϥϳργϠϓ 

�ΓΎϛΎΣϣϟ�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ�ϡγϭϣϟ�Δϳϣϭϳϟ
2007-2008 �ϣϘϟ�ϥϳϧΟ- ϥϳργϠϓ 



246

ĽʞʱŻŝ�ǢŐǤź

 
260 

 

 
  

�ϡγϭϣϟ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ
2008-2009 �ϣϘϟ�ϥϳϧΟ- ϥϳργϠϓ 

�ϡγϭϣϟ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ
2009-2010 �ϣϘϟ�ϥϳϧΟ- ϥϳργϠϓ 
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�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ�ϡγϭϣϟ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ
2011-2012 �ϣϘϟ�ϥϳϧΟ- ϥϳργϠϓ 

�ϡγϭϣϟ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ
2010-2011 �ϣϘϟ�ϥϳϧΟ- ϥϳργϠϓ 
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261 

 

  

�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ�ϡγϭϣϟ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ
2011-2012 �ϣϘϟ�ϥϳϧΟ- ϥϳργϠϓ 

�ϡγϭϣϟ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ
2010-2011 �ϣϘϟ�ϥϳϧΟ- ϥϳργϠϓ 
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�ᑛ�ᓀᘭᑻᓗᔏᑢቨ�ᒻቲᝏቲዲᑿᑢቨ�ᒢᎳ�ᓀዱቲᒙᑢቨ� ᢝᣢᘭᑿᜓኤᑢቨ�ᓭፅᑢቨ�ቺቲᘭᑩᑿᎳϭϮ��ᡧ ᢕᣌᎣ፭ᑩᏕ� ᢝ

ᡧᣚ�ቲᑿ።ᓗᑻ�
zĞĂƌ� �ĂƚĞ� ��W� ;/ƌƌ�ŵŵͿ�
ϮϬϬϰ� ϮϬͲ�ƉƌͲϮϬϬϰ� ϭϰϮ� ϳϱ�

ϮϬϬϱ� ϭϴͲDĂǇͲϮϬϬϰ� ϭϳϬ� ϳϱ�
ϭϰͲDĂǇͲϮϬϬϱ� ϭϲϱ� ϳϱ�

ϮϬϬϲ� ϭϯͲDĂǇͲϮϬϬϲ� ϭϲϰ� ϳϱ�

ϮϬϬϳ�
ϮϮͲ�ƉƌͲϮϬϬϳ� ϭϰϯ� ϳϱ�
ϮϯͲDĂǇͲϮϬϬϳ� ϭϳϰ� ϳϱ�

ϮϬϬϴ� ϴͲDĂǇͲϮϬϬϴ� ϭϲϬ� ϳϱ�

ϮϬϬϵ� ϰͲDĂǇͲϮϬϬϵ� ϭϱϱ� ϳϱ�
ϯͲ:ƵŶͲϮϬϬϵ� ϭϴϱ� ϳϱ�

ϮϬϭϬ� ϮϮͲDĂǇͲϮϬϭϬ� ϭϳϯ� ϳϱ�
ϮϬϭϭ� ϯͲDĂǇͲϮϬϭϭ� ϭϱϰ� ϳϱ�
ϮϬϭϮ� ϭͲDĂǇͲϮϬϭϮ� ϭϱϯ� ϳϱ�
ϮϬϭϯ� ϮϴͲ�ƉƌͲϮϬϭϯ� ϭϰϵ� ϳϱ�
ϮϬϭϰ� ϭϬͲDĂǇͲϮϬϭϰ� ϭϲϭ� ϳϱ�
ϮϬϭϱ� ϰͲDĂǇͲϮϬϭϱ� ϭϱϱ� ϳϱ�

  

�ϡγϭϣϟ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ
2014-2015 �ϣϘϟ�ϥϳϧΟ- ϥϳργϠϓ 

řŐƥƑǣƾ�ȋƾ�ģǨƒǍǩ�12�ǡ�ǶŐǩǍŐǤĝ�ǵģǕģŨǨǤĝ�řư�ǶŭˋģŏǤĝ�ȋǣŐǨǔņǤĝ�ȊƄǤĝ�ńģŐǣǨư

:FBSDateDAP)*SS�NN


20042004-Apr-2014275

2005
2004-May-1817075
2005-May-1416575

20062006-May-1316475

2007
2007-Apr-2214375
2007-May-2317475

20082008-May-816075

2009
2009-May-415575
2009-Jun-318575

20102010-May-2217375
20112011-May-315475
20122012-May-115375
20132013-Apr-2814975
20142014-May-1016175
20152015-May-415575
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:*אGj! אאG,אQ>PRS% !)T א%*R% X)9482 – X)+T 12 {Sא%! א%.- א%,כS(18 :� 0א%,1 א%.- א%כא:U 3א%.- 
א%9S.-(א%jYאN! א8$7%(!)

:FBS

3BJO�GFE'VMM�*SS�4VQ�*SS

�Rain:JFMEWPet���*SSJ:JFMEWPet���*SSJ:JFMEWPet
NNUPO�IBLH�N�NNUPO�IBLH�N�NNUPO�IBLH�N�

20043781.5690.523103.7570.731503.2110.75
20052922.2950.682713.8260.76753.2520.81
20063042.6510.82703.8980.81753.4110.87
20071881.4610.643493.8130.831503.2030.92
20083542.2410.693433.8530.77753.1950.81
20092702.0510.713483.990.791503.3920.85
20104743.2170.82653.9520.78753.5890.8
20114982.0730.663443.8830.75753.1520.82
20123382.0720.793453.9870.86753.150.95
20132382.6850.972643.9770.91753.3350.98
20145652.8150.842724.0420.83753.5040.88
20152732.3370.812744.1010.88753.4190.96

Average3482.290.743053.920.81943.320.87

 145% !)Tא,Gא 'אאNאE<jא Q>'K%א M0 �>2 7א@.*< h8: 10 ;%א%,.'! א !'>ej Q>�U M+N 18)S0*� >79(� א%.- א%,כ
 !)Sכ X: 31% oאMF,Zא%! א%.- א%כא:3 'אR% !)Tא,Gאא X: 85% Qkא$< !)Tא,Gא 0*� אSא8$7%(!, כ !NאjY%א' !Gjא*:

א%S(אJ א%א~:! 8%.- א%כא:3.  
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�ȊƄǤĝ�ǆŐʗƥŝǌ�3FBM�5JNF�4JNVMBUJPO�ǶŐǩǍŐǤĝ�ǵģǕģŨǨǤĝ�Ŭţģņʂ
�ģľʡʵǇŝ�ǧǣǩ10�ǶśƄņǤĝ�ǶśǍƦƃ�ǬŐƾ�Ƴǣľŝ�ǦǍɿ�ǢǕ�ȋƾ�ȋǣŐǨǔņǤĝ
�řǩ�ļƄƴǨǤĝ�ƔǍƗƄǩ�ȋƾ�ŧǨǇǤĝ�ǡǍƛŨǨǤ�ǡǍśžǤĝ�Żũ�ǅǍƾ

����������ǧƒǍǩ�Ȉņũ�����������ǧƒǍǩ

c.5S%12 א z>�.: �">S%��ńģŐƥƯǨǤĝ

�ǶŐųģŏǨǤĝ�ńģŠģŐʗǤĝ

 !)mא+S%א6 אGא7%(א ->,R< 1,%א6 אE8S%12 אU Marchouch_2012_2017.CLI nא+S8% o8] א%$אS%12 א fk>T>:
, (Marchouch_2012_2017.Tnx) (Marchouch_2012_2017.ETo) !):>)%א

.(Marchouch_2012_2017.PLU) 

��ǡǍƛŨǨǤĝ�ƚţģƛų

 20 >L !NאjY%א q@jא< ,(GDD) >S+%א fj0.א h@>*< MS,$@ -K%א Marchouch_wheat.CRO {S*%א Q>PR: [8:
.Nov/ 1Gא%_א X@.C<

�ǶśƄņǤĝ�ƚţģƛų

.o 0.9 אw,אכSZU Clay אw:א>" fM0אU !*7e X: !E%�S%א z>�.: !'.,% Marchouch_soil.SOL !'.,%8] א:

��ǢǇŨǤĝ�ǵƃĝźĞ�ƣǌʽƗ

 !R2כא:U NearOptimal 80% !)%א_: O7� !'.,%א !'>Pm v)0 Marchouch_field.MAN 3*R%א fjאk8] א:
 X: 50% !74+% !@>tN kא>S' !)95,%א oMF,4<U ,(15% fjאt%א cאCNא%+174 %א Vא95%א) fM)T fjאt%א cאCNאא

א%4Sא0! א%�EF< !NUjYS א%,X: .F7 א%,.'! 25%.

�ǶŐţĝŻņśĪĝ�ƣǌʽƖǤĝ

 א%U MARCHOUCH_TAW_10.SW0 [8Sא%K- >כ<= ej O)2<'! א%,.'! >4אX: 10% -U א%SאV א%כ18 א%S,א{ 
.z>�.: !'.,% 10%TAW
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'אm,(אj א%E8Sא6:

 Marchouch_2012_2017.CLI
 Marchouch_wheat.CRO

 Marchouch_soil.SOL
 Marchouch_field.MAN

MARCHOUCH_TAW_10.SW0

 Q>'K%א M0 �>2 7א@.*< h8: 10 !'.,%א !'>ej O)2 �87< o>@ 318 12 כ)S79(� א%.- א%,כ<U !):>)%א fאכאRS%א Vא.TאU
8N 3PRG; א%+,א�� א%,א%(!:
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�ΕΎϔϠϣϟ�έΎϳΗΧΎΑ�
�

Marchouch_2012_2017.CLI �
Marchouch_wheat.CRO �

Marchouch_soil.SOL �
Marchouch_field.MAN �

MARCHOUCH_TAW_10.SW0�
�

�ΔΑέΗϟ�ΔΑϭρέ�Ϫϳϓ�ώϠΑΗ�ϡϭϳ�ϝϛ�ϲϓ�ϲϠϳϣϛΗϟ�ϱέϟ�ϖϳΑρΗϭ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�˯ έΟ·ϭ10��ΎΑϳέϘΗ�ϡϠϣ
ΞΎΗϧϟ�ϰϠϋ�ϝλΣϧ�ϝϭΑΫϟ�ΩΣ�ϕϭϓ��ΔϳϟΎΗϟ 

�
�  

�ϡγϭϣϟ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ
2012-2013��ϣϘϟ�εϭηέϣ-�Ώέϐϣϟ 
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�ϡγϭϣϟ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ
2013-2014 �ϣϘϟ�εϭηέϣ- Ώέϐϣϟ 

�ϡγϭϣϟ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ
2014-2015 �ϣϘϟ�εϭηέϣ- Ώέϐϣϟ 
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�ϡγϭϣϟ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ
2015-2016 �ϣϘϟ�εϭηέϣ- Ώέϐϣϟ 

�ϡγϭϣϟ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ
2016-2017 �ϣϘϟ�εϭηέϣ- Ώέϐϣϟ 



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćȊƄǤĝ�ǫģŐǩ�ǵƃĝźĬ�AquACrop�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

255

 2014 U 2013 hZ74(א 12 :<אG .7כ: \"U 12 18)Sכ< -j 68(אSN �)79< ;%א !TאR%א4%א'*! א Qאא�כא X: �0א@
 3C2 �+S% !NאjY%א M$' .CN 1Gא%_א o>)%12 א h8: 40 �S$' 18)Sכ< -.% bא0,א -K%2016 א hZ>: 12 Wאm 3כC'U

Q>'K%א M0 ;%א%,.'! א !'>ej Q>�U H74' Q>PRS%א

ļƄƴǨǤĝ�ȋƾ�ǧƒĝǍǩ�ǶƑǨŲǤ�ǶŐǩǍŐǤĝ�ǵģǕģŨǨǤĝ�řư�ǶŭˋģŏǤĝ�ȋǣŐǨǔņǤĝ�ȊƄǤĝ�ńģŐǣǨư

:FBSDateDAP)*SS�	NN

2013
2012-Dec-293025
2013-Apr-3015250

2014
2014-Jan-105225
2014-Mar-2412550
2014-Apr-2916150

2015
2015-Apr-1314150
2015-May-316150

2016
2015-Dec-41240

2015-Dec-303850
2016-Feb-57560

2017
2017-Apr-413450

2017-Apr-1914950

:*אGj! אאG,אQ>PRS% !)T א%*z>�.: 12 {S – א%R% c.5Sא%! א%.- א%,כS(18 :� 0א%,1 א%.- א%כא:U 3א%.- 
א%9S.-(א%jYאN! א8$7%(!)

:FBS

3BJO�GFE'VMM�*SS�4VQ�*SS

:JFMEWPet���*SSJ:JFMEWPet���*SSJ:JFMEWPet
UPO�IBLH�N�NNUPO�IBLH�N�NNUPO�IBLH�N�

20133.7661.181886.471.54755.1881.35
20144.2551.472206.4021.621255.7091.57
20153.8651.512426.6611.71005.7791.68
2016003206.5481.671504.8661.57
20173.1161.192956.571.71005.9271.68

Average31.072536.531.651105.491.57

 183% !)Tא,Gא 'אאNאE<jא Q>'K%א M0 �>2 7א@.*< h8: 10 ;%א%,.'! א !'>ej Q>�U M+N 18)S0*� >79(� א%.- א%,כ
 !)Sכ X: 43% oאMF,Zא%! א%.- א%כא:3 'אR% !)Tא,Gאא X: 84% Qkא$< !)Tא,Gא 0*� אSא8$7%(!, כ !NאjY%א' !Gjא*:

א%S(אJ א%א~:! 8%.- א%כא:3.  
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�ȊƄǤĝ�ǆŐʗƥŝǌ�3FBM�5JNF�4JNVMBUJPO�ǶŐǩǍŐǤĝ�ǵģǕģŨǨǤĝ�Ŭţģņʂ
�ģľʡʵǇŝ�ǧǣǩ10�ǶśƄņǤĝ�ǶśǍƦƃ�ǬŐƾ�Ƴǣľŝ�ǦǍɿ�ǢǕ�ȋƾ�ȋǣŐǨǔņǤĝ

�ǧƒǍǩ�řǩ�ƐŠǍŝ�ńģšźǍǕ�ȋƾ�ŧǨǇǤĝ�ǡǍƛŨǨǤ�ǡǍśžǤĝ�Żũ�ǅǍƾ
����������ǧƒǍǩ�Ȉņũ����������

�G>< 12 6א@k>כ �">S%���ńģŐƥƯǨǤĝ

�ǶŐųģŏǨǤĝ�ńģŠģŐʗǤĝ

:<fk>T 12 א%8S] א%$אS8% o+א12U koudiat-finaljuin.CLI n א%E8Sא6 א%,R< 1,<- א7%(אGא6 א%S+אm(! א%(<:(!  

��ǡǍƛŨǨǤĝ�ƚţģƛų

.Dec/QUאא =>G4 כא >L !NאjY%א q@jא< ,(GDD) >S+%א fj0.א h@>*< MS,$@ -K%א koudiat-juin.CRO {S*%א Q>PR: [8:

�ǶśƄņǤĝ�ƚţģƛų

 ..o 1 אw,אכSZU Loam אw:א>" fM0אU !*7e X: !E%�S%א6 א@k>כ !'.,% Kouiat-mai.SOL !'.,%8] א:

��ǢǇŨǤĝ�ǵƃĝźĞ�ƣǌʽƗ

 cאCNאא !R2כא:U NearOptimal 82% !)%א_: O7� !'.,%א !'>Pm v)0 koudiat-mai1.MAN 3*R%א fjאk8] א:
.(25% fjאt%א cאCNא%+174 %א Vא95%א) !%M,$: fjאt%א

�ǶŐţĝŻņśĪĝ�ƣǌʽƖǤĝ

 א%Ukoudiat40%.SW0  [8Sא%K- >כ<= ej O)2<'! א%,.'! >4אX: 40% -U א%SאV א%כ18 א%S,א{ 40%TAW %,.'! כ<k@א6.
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'אm,(אj א%E8Sא6:

koudiat-finaljuin.CLI
koudiat-juin.CRO

Kouiat-mai.SOL
koudiat-mai1.MAN

koudiat40%.SW0

 Q>'K%א M0 �>2 7א@.*< h8: 10 !'.,%א !'>ej O)2 �87< o>@ 318 12 כ)S79(� א%.- א%,כ<U !):>)%א fאכאRS%א Vא.TאU
8N 3PRG; א%+,א�� א%,א%(!:
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�ΕΎϔϠϣϟ�έΎϳΗΧΎΑ�
�

koudiat-finaljuin.CLI�
koudiat-juin.CRO�
Kouiat-mai.SOL�

koudiat-mai1.MAN�
koudiat40%.SW0�

�ϡϭϳ�ϝϛ�ϲϓ�ϲϠϳϣϛΗϟ�ϱέϟ�ϖϳΑρΗϭ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�˯ έΟ·ϭ�ΔΑέΗϟ�ΔΑϭρέ�Ϫϳϓ�ώϠΑΗ10��ΎΑϳέϘΗ�ϡϠϣ
�ΔϳϟΎΗϟ�ΞΎΗϧϟ�ϰϠϋ�ϝλΣϧ�ϝϭΑΫϟ�ΩΣ�ϕϭϓ 

�
�  

�ϡγϭϣϟ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ
2007-2008��ϣϘϟ�ΕΎϳΩϭϛ-�αϧϭΗ 
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272 

 

 
  

�ϡγϭϣϟ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ
2009-2010 �ϣϘϟ�ΕΎϳΩϭϛ- αϧϭΗ 

�ϡγϭϣϟ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ
2008-2009 �ϣϘϟ�ΕΎϳΩϭϛ- αϧϭΗ 
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�ϡγϭϣϟ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ
2010-2011 �ϣϘϟ�ΕΎϳΩϭϛ- αϧϭΗ 

�ϡγϭϣϟ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ
2011-2012 �ϣϘϟ�ΕΎϳΩϭϛ- αϧϭΗ 



260

ĽʞʱŻŝ�ǢŐǤź

 
274 

 

  

�ϡγϭϣϟ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ
2012-2013 �ϣϘϟ�ΕΎϳΩϭϛ- αϧϭΗ 

�ϡγϭϣϟ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ
2013-2014 �ϣϘϟ�ΕΎϳΩϭϛ- αϧϭΗ 



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćȊƄǤĝ�ǫģŐǩ�ǵƃĝźĬ�AquACrop�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ
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�ϡγϭϣϟ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ
2015-2016 �ϣϘϟ�ΕΎϳΩϭϛ- αϧϭΗ 

�ϡγϭϣϟ�Δϳϣϭϳϟ�ΓΎϛΎΣϣϟ�ϥϋ�ΔΟΗΎϧϟ�ϲϠϳϣϛΗϟ�ϱέϟ�ΕΎϳϠϣϋ
2016-2017 �ϣϘϟ�ΕΎϳΩϭϛ- αϧϭΗ 
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ƐŠǍŝ�ȋƾ�ǧƒĝǍǩ�ǵƄƖƯǤ�ǶŐǩǍŐǤĝ�ǵģǕģŨǨǤĝ�řư�ǶŭˋģŏǤĝ�ȋǣŐǨǔņǤĝ�ȊƄǤĝ�ńģŐǣǨư

:FBSDateDAP)*SS�NN


2008
15-Apr-200813450
7-May-200815650

2009
18-May-200916650
31-May-200917950

2010
13-Apr-201013150
1-May-201014950

201120-May-201116850

2012
26-Apr-201214550
17-May-201216650

2013
13-Apr-201313150
9-May-201315750

2014
9-May-201415750

22-May-201417050

2015
13-Apr-201513150
1-May-201514950
14-May-201516250

2016
30-Apr-201614950
17-May-201616650

2017
24-Apr-201714250
9-May-201715750
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:*אGj! אאG,אQ>PRS% !)T א%*S} 12 כ<k@אR% �G>< – 6א%! א%.- א%,כS(18 :� 0א%,1 א%.- א%כא:U 3א%.- 
א%9S.-(א%jYאN! א8$7%(!)

:FBS

3BJO�GFE'VMM�*SS4VQ�*SS����NN

:JFMEWPet���*SSJ:JFMEWPet���*SSJ:JFMEWPet
UPO�IBLH�N�NNUPO�IBLH�N�NNUPO�IBLH�N�

20081.9590.673653.9970.771003.3370.86
20093.3810.982524.1230.871003.870.92
20102.6340.952564.0390.911003.650.97
20113.5740.931984.1030.87503.920.93
20122.1270.742504.0310.891003.8031.01
20132.8730.982574.0930.91003.7660.98
20143.3190.962634.1120.881003.9240.92
20151.4390.623063.9690.881503.6381
20162.9860.992564.1030.911003.7741.02
20172.820.953154.2020.871003.690.94

Average2.710.882724.080.881003.740.96

 138% !)Tא,Gא 'אאNאE<jא Q>'K%א M0 �>2 7א@.*< h8: 10 ;%א%,.'! א !'>ej Q>�U M+N 18)S0*� >79(� א%.- א%,כ
 !)Sכ X: 37% oאMF,Zא%! א%.- א%כא:3 'אR% !)Tא,Gאא X: 0.92% Qkא$< !)Tא,Gא 0*� אSא8$7%(!, כ !NאjY%א' !Gjא*:

א%S(אJ א%א~:! 8%.- א%כא:3.  
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 !)Tא,Gא fאכאRS% gU.C: 3)5C< hi X)9482 - X)+T 12 אeא97%א Q>PRS% 12אP%א%.- א bא0,(א QUMT kאMNא
:Q>PR א97%אeא JKL 12 א%Rא%! 

�ńģŐƥƯǨǤĝ

��ǶŐųģŏǨǤĝ�ńģŠģŐʗǤĝ

 :<fk>T 12 א%8S] א%$אS8% o+א12U   Jenin 03-15.CLI   n א%E8Sא6 א%,R< 1,<- א7%(אGא6 א%S+אm(! א%(<:(! 
.(Jenin 2003-2015.TNX) ,(Jenin 2003-2015.ETO), (Jenin 2003-2015.PLU)

�ǡǍƛŨǨǤĝ�ƚţģƛų

.Mar/pj1 :א >L !NאjY%א q@jא< ,(GDD) >S+%א fj0.א h@>*< MS,$@ -K%א JeninPotato.CRO אeא97%א Q>PR: [8:

�ǶśƄņǤĝ�ƚţģƛų

:X),*7e X: 3כC,< 1,%א X)+T !'.,% JeninSoil.SOL !'.,%8] א:
.o 0.5 !אכS4' silty clay loam :;%Uא79%*! אא

 .o 0.2 !אכS4' loam :!)Gא79%*! א%_א

��ǢǇŨǤĝ�ǵƃĝźĞ�ƣǌʽƗ

.5% fjאt%א cאCNא%+174 %א Vא95%אU Near Optimal 85% !'.,%א !'>Pm v)0 JeninPotato.MAN 3*R%א fjאk8] א:

��ǶŐţĝŻņśĪĝ�ƣǌʽƖǤĝ

.X)+T !'.,% FC !)8*R%$48%! א !@Uא%,.'! :4א !'>ej O)2 =>כ< -K%אU Jenin_FC.SW0 [8S%א

�ģƦģƥľǤĝ�ǡǍƛŨǨǤ�ȋƾģƛǤĝ�ȊƄǤĝ�ūģŐņũĝ�ļģƑũ�ć�ƮśģƑǤĝ�řʡʵǨņǤĝ�
řŐƥƑǣƾ���řŐŏŮ�ȋƾ
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�ȊƄǤĝ�Ƽǣǩ�ĖģƖŠĞ

�+FOJOQPUBUP�$30�ǡǍƛŨǨǤĝǌ�+FOJO�������$-*�ŰģŏǨǤĝ�ȋƽǣǩ�Ƅņųĝ�
�ȋƾ�ǶưĝʹʾǤĝ�űʞʱģŝ�źŻũǌ

:Main menu !wT12 א%<א

1 ..Irrigation .:אא .,mא
2 ..Select/Create Irrigation file .:אא .,mא
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�ϱέϟ�ϑϠϣ�˯Ύηϧ· 

ϔϠϣ�έΗΧϲ �ΥΎϧϣϟJenin 03-15.CLI  �ϝϭλΣϣϟϭJeninPotato.CRO. 

�ϲϓΔϬΟϭϟ Main menu: 

1- �έϣϷ�έΗΧIrrigation. 
2- �έϣϷ�έΗΧSelect/Create Irrigation file. 

�

�
�

  

1 

Ϯ 
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 :Select irrigation file !wT12 א%<א

1 ..Net irrigation water requirement .,mא
2 ..Create Irrigation file .:אא .,m
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�ΔϬΟϭϟ�ϲϓSelect irrigation file:  
1- �έΗΧNet irrigation water requirement. 

 
2- �έϣϷ�έΗΧCreate Irrigation file. 

 

�
  

ϭ 

Ϯ 
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:  !wT12 א%<א

1 ..potatoNIWR [8S%א hZא kM0
 Description kM0 כSא 12 א%Cכ3.. 2

 :Net Irrigation Requirement !wT12 א%<א

3 .  !S)" kM0
4 ..Create .:אא .,mא
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�ΔϬΟϭϟ�ϲϓCreate irrigation file (net irrigation requirement): 
1- �ϑϠϣϟ�ϡγ�ΩΩΣpotatoNIWR. 
2-  �ΩΩΣDescription �ϝϛηϟ�ϲϓ�Ύϣϛ 

�ΔϬΟϭϟ�ϲϓNet Irrigation Requirement:  
3- �Δϣϳϗ�ΩΩΣ  root zone depletion may not drop below (30ˬ� 
4- �έϣϷ�έΗΧCreate. 

 

 
�

��

ϭ 

ϰ 

Ϯ 

ϯ 
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 .J�@$<k אG.7%א:� א%; א%<אwx@U Main menu !wT. אhZ :8] א%.-(potatoNIWR) א%h< -K אCGא
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�ΔϬΟϭϟ�ϰϟ·�ΞϣΎϧέΑϟ�ΩϭόϳMain menu ϱέϟ�ϑϠϣ�ϡγ�έϬυϳϭ(potatoNIWR) �ϡΗ�ϱΫϟ
�ϩ΅Ύηϧ· 

�
�

�  



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćȊƄǤĝ�ǫģŐǩ�ǵƃĝźĬ�AquACrop�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

269

ǢǇŨǤĝ�ǵƃĝźĞ�Ƽǣǩ�ƃģŐņųĝ

:Main menu !wT12 א%<א

1 ..Field .:אא .,mא
2 ..Select/Create Field management file .:אא .,mא
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ϝϘΣϟ�ΓέΩ·�ϑϠϣ�έΎϳΗΧ�

�
�ΔϬΟϭϟ�ϲϓMain menu:�

 
1- έΗΧ �έϣϷField. 

 
2- �έϣϷ�έΗΧSelect/Create Field management file. 

 

 
 

�  
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ĽʞʱŻŝ�ǢŐǤź

:Select field management file !wT12 א%<א

1 ..JeninPotato.MAN 3*R%א fjאk8] א: ..,mא
2 ..Main Menu .:אא .,mא
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�ΔϬΟϭϟ�ϲϓSelect field management file: 
 

1- �ϝϘΣϟ�ΓέΩ·�ϑϠϣ��έΗΧJeninPotato.MAN� 
 

2- �έϣϷ�έΗΧMain Menu� 
�

 
��
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ǶśƄņǤĝ�ƮƥǇǩ�Ƽǣǩ�ƃģŐņųĝ

:Main menu !wT12 א%<א

1 ..Soil profile .:אא .,mא
2 ..Select/Create Soil profile file .:אא .,mא
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ΔΑέΗϟ�ϊρϘϣ�ϑϠϣ�έΎϳΗΧ�

�
�ΔϬΟϭϟ�ϲϓMain menu:�

 
1- έΗΧ �έϣϷSoil profile. 

 
2- �έϣϷ�έΗΧSelect/Create Soil profile file. 

 

 
 

��

Ϯ 

ϭ 
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:Select soil profile file� !wT12 א%<א

1 ..JeninSoil.SOL !'.,%8] :*�9 א: ..,mא
2 ..Main Menu .:אא .,mא
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˳�ΔϬΟϭϟ�ϲϓSelect soil profile file:�
 

1- �ΔΑέΗϟ�ϊρϘϣ�ϑϠϣ��έΗΧJeninSoil.SOL� 
 

2- �έϣϷ�έΗΧMain Menu� 
 

 
�  

Ϯ 
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ΔϳΩΗΑϻ�ρϭέηϟ�ϑϠϣ�έΎϳΗΧ�

�
�

�ΔϬΟϭϟ�ϲϓMain menu:�
 

1- έϣϷ�έΗΧ. Initial conditions. 
 

2- �έϣϷ�έΗΧSelect/Create Initial condition file. 
 

�
�

�

��

ǶŐţĝŻņśĪĝ�ƣǌʽƖǤĝ�Ƽǣǩ�ƃģŐņųĝ

:Main menu !wT12 א%<א

1 ..Initial conditions ..:אא .,mא
2 ..Select/Create Initial condition file .:אא .,mא
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:Select file with initial condition !wT12 א%<א

1 . Jenin_FC.SW0I [8S%א .,mא 
2 .Main Menu .:אא .,mא
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�ΔϬΟϭϟ�ϲϓSelect file with initial condition: 
 

1-  �ϑϠϣϟ�έΗΧ˰Jenin_FC.SW0  
 

2- �έϣϷ�έΗΧMain Menu 
 

�
��
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ȋƾģƛǤĝ�ȊƄǤĝ�ūģŐņũĝ�ǦĝŻŲņƒĝ�ǶǤģũ�ȋƾ�ģƦģƥľǤĝ�ǶŐŮģņʂĞ�ǵģǕģŨǨǤ�ƭǌʽƖǩ�ĖģƖŠĞ

 :Main menu !wT12 א%<א

1 ..Project .:אא .,mא
2 ..Select/Create Project file .:אא .,mא
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ΔϟΎΣ�ϲϓ�ΎρΎρΑϟ�ΔϳΟΎΗϧ·�ΓΎϛΎΣϣϟ�ωϭέηϣ�˯Ύηϧ· �ϱέϟ�ΝΎϳΗΣ�ϡΩΧΗγ
ϲϓΎλϟ�

 
�ΔϬΟϭϟ�ϲϓMain menu���

 
1- έϣϷ�έΗΧ Project. 

�
2- �έϣϷ�έΗΧSelect/Create Project file. 

�

�
�

�
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:Select project file !wT12 א%<א

1 ..  jא)F%א .,mא
2 .Create Project file .:אא .,mא
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�ΔϬΟϭϟ�ϲϓSelect project file: 
 

1- ��έΎϳΧϟ�έΗΧSuccessive years (multiple runs)  
 

2- �έϣϷ�έΗΧCreate Project file 

�
��
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 :Create project (multiple runs) -successive years !wT12 א%<א

>כ<= :E8אSoil profileU FieldU IrrigationU cropU climate 6 א%,h< 1 אCGא�Lא Zא'*א :F,אE8Z fjא,

1 ..Period .:אא .,mא
2 . Linked to growing cycle of crop injא)F%א First run !wT12 א%<א Simulation period !0>% 12 .,mא

.first year
3 . Linked tojא)F%א Next runs (successive years) !wT12 א%<א Simulation period !0>% 12 .,mא

.growing cycle

 
292 

 

�ΔϬΟϭϟ�ϲϓCreate project (multiple runs) -successive years : 
�ΕΎϔϠϣ�ϥϭϛΗclimate ϭcrop ϭIrrigation ϭField ϭSoil profile �Ύϫ΅Ύηϧ·�ϡΗ�ϲΗϟ

ˬΎϔϠγ�ΓέΎΗΧϣ�ΎϘΑΎγ 
1- �έϣϷ�έΗΧPeriod. 
2- �ΔΣϭϟ�ϲϓ�έΗΧSimulation period �ΔϬΟϭϟ�ϲϓFirst run έΎϳΧϟLinked 

to growing cycle of crop in first year. 
3- �ΔΣϭϟ�ϲϓ�έΗΧSimulation period ΔϬΟϭϟ�ϲϓNext runs (successive 

years) έΎϳΧϟLinked to growing cycle. 
�

�
�

� 
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:Create project (multiple runs) -successive years !S12 א%*א�

1 ..Initial .:אא .,mא
@כ<= א%F: Jenin_FC.SW0 [8S,אjא.. 2
3 .RESET to specified Initial conditions of first run .jא)F%א'� א
4 ..Save as fK2אG .wx,2 Create .:אא .,mא
5 .. JeninPotatoNIWR hZא' gU.CS%א �E0א
6 ..Save .:אא .,mא
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�ΔϣΎϘϟ�ϲϓCreate project (multiple runs) -successive years: 
1- �έϣϷ�έΗΧInitial. 
2- �ϑϠϣϟ�ϥϭϛϳJenin_FC.SW0 έΎΗΧϣ. 
3- έΎϳΧϟ�ϖΑ. RESET to specified Initial conditions of first run 
4- �έϣϷ�έΗΧCreate �ΓΫϓΎϧ�έϬυΗϓSave as. 
5- �ϡγΎΑ�ωϭέηϣϟ�υϔΣJeninPotatoNIWR . 
6- �έϣϷ�έΗΧSave. 

 
��

ϯ 

Ϯ 

ϰ 

ϲ 
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:Main menu !wT12 א%<א

1 ..fאכאRS%5(3 אC< VM7% !S3 א%*א�EZ12 א Run .:אא .,mא
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�ΔϬΟϭϟ�ϲϓMain menu: 
 

1- �έϣϷ�έΗΧRun �ΓΎϛΎΣϣϟ�ϝϳϐηΗ�˯ΩΑϟ�ΔϣΎϘϟ�ϝϔγ�ϲϓ 
�

�
�

�

��

ϭ 
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:Simulation run !wT12 א%<א

1 ..13 fאכאRS%א h"j kM0U to end of simulation run_Nr jא)F%א .,mא
2 ..START .:אא .,mא
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�

�
�ΔϬΟϭϟ�ϲϓSimulation run: 

 
1- �έΎϳΧϟ�έΗΧto end of simulation run_Nr �ΓΎϛΎΣϣϟ�ϡϗέ�ΩΩΣϭ13. 

 
2- �έϣϷ�έΗΧSTART. 

�

�
��

ϭ 
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:fאכאRS%א Vאw,Gא M+N

1 ..Simulation run !wT3 א%<אEZ12 א Main Menu .:אא .,mא
2 . SaveU   Save seasonal resultX@jא)F%3 א)$E< X: Mאכ<U Yes .,mא ,Exit simulation runfK2אG .wx<

.daily results
3 ..fאכאRS%א�� א,G �ER% Exit run .:אא .,mא
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�ΓΎϛΎΣϣϟ�˯ΎϬΗϧ�Ωϧϋ�
1- �έϣϷ�έΗΧMain Menu��ΔϬΟϭϟ�ϝϔγ�ϲϓSimulation run.�
2- ΓΫϓΎϧ�έϬυΗExit simulation run�έΗΧ�ˬYes�ϥϳέΎϳΧϟ�ϝϳόϔΗ�ϥϣ�Ωϛ΄ΗϭSave 

seasonal result ��ϭSave daily results.�
3- �έϣϷ�έΗΧExit run��ΓΎϛΎΣϣϟ�ΞΎΗϧ�υϔΣϟ 

�

�
�

��

Ϯ 
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 !)N.E%כ,7! אS%12 א �>ERS%א JeninPotatoNIWR.OUT [8S%א X: gU.CS8% fאכאRS%א�� א,G ;8N Q>PR%א XכS@
AquaCropV60Nr26042017 M8d: 12 OUTP
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ωϭέηϣϠϟ�ΓΎϛΎΣϣϟ�ΞΎΗϧ�ϰϠϋ�ϝϭλΣϟ�ϥϛϣϳ �ϑϠϣϟ�ϥϣJeninPotatoNIWR.OUT�
υϭϔΣϣϟ��Δϳϋέϔϟ�ΔΑΗϛϣϟ�ϲϓOUTP��ΩϠΟϣ�ϲϓAquaCropV60Nr26042017 

 
 

zĞĂƌ� EĞƚ�/ƌƌŝ� zŝĞůĚ� tWĞƚ�
ŵŵ� ƚŽŶͬŚĂ� ŬŐͬŵϯ�

ϮϬϬϯ� ϱϬϰ� ϵ͘ϮϵϮ� ϭ͘ϳϭ�
ϮϬϬϰ� ϰϵϬ� ϵ͘ϮϮϱ� ϭ͘ϳϯ�
ϮϬϬϱ� ϰϰϯ� ϵ͘ϱϯ� ϭ͘ϴϳ�
ϮϬϬϲ� ϰϱϳ� ϵ͘ϰϭϲ� ϭ͘ϳϵ�
ϮϬϬϳ� ϰϴϭ� ϵ͘ϲϮϭ� ϭ͘ϵ�
ϮϬϬϴ� ϰϳϬ� ϵ͘ϱϱϯ� ϭ͘ϴ�
ϮϬϬϵ� ϱϬϱ� ϵ͘ϲϵϱ� ϭ͘ϴϭ�
ϮϬϭϬ� ϰϮϴ� ϵ͘ϲϭϮ� ϭ͘ϴϭ�
ϮϬϭϭ� ϰϵϭ� ϵ͘ϲϬϲ� ϭ͘ϴϭ�
ϮϬϭϮ� ϰϳϯ� ϵ͘ϲϱϱ� ϭ͘ϴϳ�
ϮϬϭϯ� ϰϮϱ� ϵ͘ϳϮϴ� ϭ͘ϵϳ�
ϮϬϭϰ� ϰϲϱ� ϭϬ͘ϬϬϲ� ϭ͘ϴϵ�
ϮϬϭϱ� ϰϴϵ� ϵ͘ϳϰ� ϭ͘ϴ�

�ǀĞƌĂŐĞ� ϰϳϭ� ϵ͘ϱϵ� ϭ͘ϴϯ�
  

:FBS
/FU�*SSJ:JFMEWPet

NNUPO�IBLH�N�

20035049.2921.71
20044909.2251.73
20054439.531.87
20064579.4161.79
20074819.6211.9
20084709.5531.8
20095059.6951.81
20104289.6121.81
20114919.6061.81
20124739.6551.87
20134259.7281.97
201446510.0061.89
20154899.741.8

Average4719.591.83
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@SכX אZ,$.א8SN D(א6 א%.- M*:Uאj א%S(אJ א%89S<'! 12 כm -j !)8SN 3אQ א%9F< hZ>S(9(א 'א>7אg א%9F<א6 
:Simulation run !wTא%,א%(! 12 א%<א

1 ..Select parameter.:אא .,mא hi Rain !wTא%<א .,mא
2 ..Irrigation !%M4+S%א !Sא%*א� X: .,mא
3 ..Assign .:אא .,mא

 
298 

 

�ΎϳρϳρΧΗ�ϡγϭϣϟ�ϝϼΧ�ϱέ�ΔϳϠϣϋ�ϝϛ�ϲϓ�ΔΑϭϠρϣϟ�ϩΎϳϣϟ�έΩϘϣϭ�ϱέϟ�ΕΎϳϠϣϋ�νέόΗγ�ϥϛϣϳ
�ΔϬΟϭϟ�ϲϓ�ΔϳϟΎΗϟ�ΕϭρΧϟ�ωΎΑΗΎΑSimulation run: 

1- �ΔϬΟϭϟ�έΗΧRain έϣϷ�έΗΧ�ϡΛSelect parameter. 
2- �ΔϟΩγϧϣϟ�ΔϣΎϘϟ�ϥϣ�έΗΧIrrigation. 
3- �έϣϷ�έΗΧAssign. 

�
�  
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 .Irri !wT9(9(א 12 א%<אF< אL.@kא*:U -.%8(א6 אSN .wx<

כSא @QUMT AquaCrop 19$ א0,(אb א%.- א%Pא12 א%K- א%K- "אo 'אMNאS@U JkכX אZ,$.א�O 'אm,(אj אא:. 
Numerical output 12 א3EZ %<0! א%RSאכאU fאm,(אj א%F(אhi  Net irrigation requirements j אS$,ZאQ אא:. 

.QUMd%א Dא.$,Zא down hwZ oאMF,Zא' Scroll

 
299 

 

�ΔϬΟϭϟ�ϲϓ�ΎϳρϳρΧΗ�ΎϫέϳΩΎϘϣϭ�ϱέϟ�ΕΎϳϠϣϋ�έϬυΗIrri.  
�ϲρόϳ�ΎϣϛAquaCrop �ϪοέόΗγ�ϥϛϣϳϭ�ϩΩΩϋΈΑ�ϡΎϗ�ϱΫϟ�ϱΫϟ�ϲϓΎλϟ�ϱέϟ�ΝΎϳΗΣ�ϝϭΩΟ

�έϣϷ�έΎϳΗΧΎΑNumerical output �έΎϳΧϟ�έΎϳΗΧϭ�ΓΎϛΎΣϣϟ�ΔΣϭϟ�ϝϔγ�ϲϓNet 
irrigation requirements  �έϣϷ�ϝΎϣόΗγ�ϡΛScroll �ϡϬγ�ϡΩΧΗγΎΑdown 

�ϝϭΩΟϟ�νέόΗγϻ 

�
��
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 E g>Sd:)ET !S)*% !@U4א: Uא X: !7@." =>כ< o>@ 34<'! 12 כRS%א Inet !S)" =א4%א'� א QUMd%א X: �0אG
 !'>e.%א= אP*G Uא fkא@~ jאM*:U -.9S%א Q>9w8% כ >$7א%^U (1<א%+7א Vא95%א X: {,+%א TrxU !'.,%9} אZ X: .F7,%א

 12 RAW WאP,:3 אאw4%א VאS%א X: }>S4S%אכ אw,Zא %אLM@MR< h< 1,%א%+74! א XN jUKd%7*(! 12 :+9*! א,S%א
.o>)%12 ^%כ א jUKd%9*! א+:

 ;8N Q>PR%א XכS@U ,J.@MP< XכS@א Xכ%U Oא�.$,Zא XכS@  Numerical output !wTאU 12 �'א4%א QUMd%א
  JeninPotatoNIWRInet.OUT [8S%א X: fאכאRS%א hZא>: X: hZ>: 3א12 %כP%א%.- א bא0,(א jאM*:U q@jא><

AquaCropV60Nr26042017 M8d: 12 OUTP !)N.E%כ,7! אS%12 א �>ERS%א

 
300 

 

�Δϣϳϗ�ϥ�ϖΑΎγϟ�ϝϭΩΟϟ�ϥϣ�υΣϼϧInet �ΔϣϳϘϟ�ΔϳϭΎγϣ�ϭ�ϥϣ�ΔΑϳέϗ�ϥϭϛΗ�ϡϭϳ�ϝϛ�ϲϓ�ΔΑϭγΣϣϟ
ET�ωϭϣΟϣ�E ϭ�ΔΑέΗϟ�ργ�ϥϣ�έΧΑΗϟTrx �ϝϭρϬϠϟ�ΎόΑΗ�ϙϟΫϭ��ϲΗΎΑϧϟ�˯Ύρϐϟ�ϥϣ�Ηϧϟ

�ΎϫΩϳΩΣΗ�ϡΗ�ϲΗϟ�ΔΑγϧϟ�ϥϋ�έϭΫΟϟ�ΔϘρϧϣ�ϲϓ�ΔϳϘΑΗϣϟ�ΔΑϭρέϟ�ϥΎλϘϧ�ϭ�ΓΩΎϳί�έΩϘϣϭ�ϱέρϣϟ
�ιΎλΗϣϻ�ϝϬγϟ�˯Ύϣϟ�ϥϣ�Ρϭϣγϣϟ�ϙϼϬΗγϼϟRAW �ϡϭϳϟ�ϙϟΫ�ϲϓ�έϭΫΟϟ�ΔϘρϧϣ�ϲϓ 

�ΔϬΟϭ�ϲϓ�ϖΑΎγϟ�ϝϭΩΟϟNumerical output  Ηγ�ϥϛϣϳ�ˬ ϩέϳΩλΗ�ϥϛϣϳϻ�ϥϛϟϭ�Ϫοέό
�ϥϣ�ΓΎϛΎΣϣϟ�ϡγϭϣ�ϥϣ�ϡγϭϣ�ϝϛϟ�ϲϓΎλϟ�ϱέϟ�ΝΎϳΗΣ�έΩϘϣϭ�ΦϳέϭΗ�ϰϠϋ�ϝϭλΣϟ�ϥϛϣϳϭ

�ϑϠϣϟJeninPotatoNIWRInet.OUT  υϭϔΣϣϟ �Δϳϋέϔϟ�ΔΑΗϛϣϟ�ϲϓOUTP �ΩϠΟϣ�ϲϓ
AquaCropV60Nr26042017�

 

 
  



286

ĽʞʱŻŝ�ǢŐǤź

אMNאk אZ,.א>(G -j  !)dא"� %Q>PRS אfjUM+7% 12 :+9*! כE. א%v)0 2013–2004 f.,E8% .P: - q)C א= 
 fM08%.@! א%<א h: 30 \'אi 1א�: X+*S'U hZ>S%א Qאm 6א@j .CN X: ._אכ' {S4< 8%.- א f.2>,S%א Jא)S%א !@kUMR:

 3t2אא M@MR<U (6א%.@א X)' 1+:Y%א�3 אE%אU -.%א q@j5((. ><א,') !)d)<א.,Zא X: ._אכ kאMNא h,)Z .B>9F%א'
.  {,G-.F7,%א Jא): !)Tא,Gא U !)%אSTא%.- אא !)SכU Q>PRS%א !)Tא,Gא !Gjא*S'

�ńģŐƥƯǨǤĝ

 ->,R< 1,%א6 אE8S%12 אU KafrELSHeikh. CLI   nא+S8% o8] א%$אS%12 א fk>T>:����ǶŐųģŏǨǤĝ�ńģŠģŐʗǤĝ
.(KafrELSHeikhmean.TNX) (KafrELSHeikhmean.ETO) , (KafrELSHeikh.PLU) !):>)%א !)mא+S%א6 אGא7%(א

 ,(GDD) >S+%א fj0.א h@>*< MS,$@ -K%א TomatoEygGDD.CRO fjUM+7%א Q>PR: [8:��ǡǍƛŨǨǤĝ�ƚţģƛų
.Mar/pj5 :א >L !NאjY%א q@jא<

���ǶśƄņǤĝ�ƚţģƛų:8] א%,.'! SandyLoam.SOL %,.'! כE. א%q)C א%U !*7e X: !E%�SאfM0 "<א:wא 
  .o 4 אw,אכSZU SandyLoam

 !R2כא:U Optimal 100% !)%א%,.'! :_א !'>Pm v)0 13 אא2,.א�*R%א fjאk8] א:��ǢǇŨǤĝ�ǵƃĝźĞ�ƣǌʽƗ
.(0% fjאt%א cאCNא%+174 %א Vא95%א) !)%א_: fjאt%א cאCNאא

.25%TAW !@Uא%,.'! :4א !'>ej O)2 =>כ< -K%אU Egypt.SW0 [8S%א��ǶŐţĝŻņśĪĝ�ƣǌʽƖǤĝ

Mar/pj1 :א fאכאRS%א@! אM'

.B>9F%1 'אR9Z -j,h: 30 jאM*S' Mar/pj12 3 :א X):>)' !NאjY%37 א" -j���ǧƒǍǨǤĝ�ūʱģų�ƣǌʽƖǤĝ

�ǡǍƛŨǨǤ��ƚǈģŏǤĝ�ȊƄǤĝǌ�ǧƒǍǨǤĝ�ūʱģų�ȊƄǤĝ�ć�řǩģŊǤĝ�řʡʵǨņǤĝ
ƄƛǨś�űŐƖǤĝ�ƄƽǕ�ȋƾ�ǵƃǌŻŏľǤĝ
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 3)5C<U (March 5)  q@jא ',אM7@ 30%RAW JjאM*: }>S4: אכw,Zא jא)$: oאMF,Zא' -j QUMT kאMNא M+N
א%gU.CS 'א%9$S(א6 א%8N 3PRG fkMRS; א%+,א�� א%,א%(!: 

RAW�����

ZFBS:JFME *SSJ

)U�IB
 )NN


7.25 643 2004
7.28 642 2005
7.32 623 2006
7.35 642 2007
7.37 643 2008
7.40 643 2009
7.44 653 2010
7.47 645 2011
7.50 609 2012
7.54 652 2013
7.39 640 Average

א- א= א%R@ Q>PRS,א9ZU b(א כX: h: 640 !)S :(אJ א%.- Z+<@א.

 12 h: 30 \'אi X+*S'U -j 68(אSN f.CN ;8N !N~>: (א@>+Z h:300) fkUMR: -.%א Jא): X: !0א,S%א !)Sא א= א%כS'
 3t2אא QUMd%א M@MR<U -.%8(א6 אSN X)' 1+:Y%א�3 אE%א אw)2 .)5,@ �"אG -j QUאMT !Gjא*: h,)Z ,-j !)8SN 3כ

.!)Tא,G8; אN8; אN Q>PR8%
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ȋųģŏǨǤĝ�ƼǣǨǤĝ�ƃģŐņųĝ

 :Main menu !wT12 א%<א

1 ..Climate .:אא .,mא
2 ..Select/Create Climate file .:אא .,mא

 
304 

 

�
 

ϲΧΎϧϣϟ�ϑϠϣϟ�έΎϳΗΧ�

�
�ΔϬΟϭϟ�ϲϓMain menu���

 
1- �έϣϷ�έΗΧClimate. 

 
2- �έϣϷ�έΗΧSelect/Create Climate file. 

�
 

 
��

ϭ 
Ϯ 
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 :Select climate file !wT12 א%<א

1 ..KafrELSHeikh.CLI [8S%א .,mא
2 ..Main Menu .:אא .,mא
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�ΔϬΟϭϟ�ϲϓSelect climate file : 
 

1- �ϑϠϣϟ�έΗΧKafrELSHeikh.CLI. 
 

2- �έϣϷ�έΗΧMain Menu. 
 

 
��

ϭ 
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ǡǍƛŨǨǤĝ�Ƽǣǩ�ƃģŐņųĝ

:Main menu !wT12 א%<א

1 ..Crop .:אא .,mא
2 ..  q@jא,'  kM0
3 ..Select/Create Crop file .:אא .,mא

 
306 

 

ϝϭλΣϣϟ�ϑϠϣ�έΎϳΗΧ�

�
�ΔϬΟϭϟ�ϲϓMain menu:�

 
1- �έϣϷ�έΗΧCrop. 
2- �ΩΩΣStart growing cycle (Day 1 after sowing)��ΦϳέΎΗΑ5�Mar�

2004. 
3- �έϣϷ�έΗΧSelect/Create Crop file. 

 
 

��
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:Select crop file !wT12 א%<א

1 ..TomatoEygGDD.CRO Q>PRS%8] א: .,mא
2 ..Main Menu .:אא .,mא
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�ΔϬΟϭϟ�ϲϓSelect crop file: 
 

1- έΗΧ �ϝϭλΣϣϟ�ϑϠϣTomatoEygGDD.CRO. 
 

2- �έϣϷ�έΗΧMain Menu. 

 
 

��



292

ĽʞʱŻŝ�ǢŐǤź

.!NאjY%א q@jא< M)אכ,% OK .,mא Planting date fK2אG .wx< Main Menu .:אא jא),mא M+N

 
308 

 

�έϣϷ�έΎϳΗΧ�ΩϧϋMain Menu �ΓΫϓΎϧ�έϬυΗPlanting date έΗΧ OK �ΦϳέΎΗ�Ωϳϛ΄Ηϟ
�Δϋέίϟ 

� 

 

��
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ƚǈģŏǤĝ�ȊƄǤĝ�ńģƽǣǩ�ĖģƖŠĞ

:Main menu !wT12 א%<א

1 ..Irrigation .:אא .,mא
2 ..Select/Create Irrigation file .:אא .,mא

 
309 

 

 
 

ϔϠϣ�˯Ύηϧ·ΕΎ��ϱέϟιϗΎϧϟ 

�
�ϲϓΔϬΟϭϟ�Main menu: 

1- �έϣϷ�έΗΧIrrigation. 
2- �έϣϷ�έΗΧSelect/Create Irrigation file. 

�
�

�

  

1 
Ϯ 
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 :Select irrigation file !wT12 א%<א

1 ..Irrigation schedule jא)F%א .,mא
2 ..Create Irrigation file .:אא .,mא

 
310 

 

�ΔϬΟϭϟ�ϲϓSelect irrigation file:  
1- �έΗΧ�έΎϳΧϟIrrigation schedule. 

 
2- �έϣϷ�έΗΧCreate Irrigation file. 
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:  !wT12 א%<א

1 ..FixInt14% [8S%א hZא kM0
2 ..  kM0 

 :Irrigation method !wT12 א%<א

3 ..Furrow irrigation B>9F%א%.- 'א hi Surface Irrigation 1R94%א%.- א !*@.e kM0
4 ..  !S)" kM0

 
311 

 

�ΔϬΟϭϟ�ϲϓCreate irrigation file (irrigation schedule): 
1- �ϑϠϣϟ�ϡγ�ΩΩΣFixInt14%. 
2-  �ΩΩΣDescription (fixed int 14 days). 

�ΔϬΟϭϟ�ϲϓIrrigation method:  
3- �ΩΩΣ�ϲΣργϟ�ϱέϟ�ΔϘϳέρSurface Irrigation �ρϭρΧϟΎΑ�ϱέϟ�ϡΛFurrow 

irrigation. 
4- �Δϣϳϗ�ΩΩΣPercentage of soil surface wetted (80.) 

�
��

ϭ 
Ϯ 

ϯ 

ϰ 

ϯ 
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%BZ�/P115294357718599113127
)/FU�BQQMJDBUJPO�	NN30303030303030303030

 :Irrigation events !wT12 א%<א

אQUMT 3mk א%.- א%,א1%: 

Day No h)" kM0. כSא X)7: >L 'א%Cכ3 (2א�i 1+:~ 3א'\ 14 @<:א '(8SN X(א6 א%.-).. 1
2 . .(h: 30 ) 3כC%12 א X)7: >L אSכ Net application (mm) h)" kM0
3 ..[8S%א VאCGא Create .:אא .,mא
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�ΔϬΟϭϟ�ϲϓIrrigation events:  
��ϲϟΎΗϟ�ϱέϟ�ϝϭΩΟ�ϝΧΩ 

�ĂǇ�EŽ� ϭ� ϭϱ� Ϯϵ� ϰϯ� ϱϳ� ϳϭ� ϴϱ� ϵϵ� ϭϭϯ� ϭϮϳ�
EĞƚ�ĂƉƉůŝĐĂƚŝŽŶ�;ŵŵͿ� ϯϬ� ϯϬ� ϯϬ� ϯϬ� ϯϬ� ϯϬ� ϯϬ� ϯϬ� ϯϬ� ϯϬ�

 
1- �ΩΩΣ�ϡϳϗDay No. �ΕΑΎΛ�ϲϧϣί�ϝλΎϓ��ϝϛηϟΎΑ�ϥϳΑϣ�ϭϫ�Ύϣϛ14 �ΕΎϳϠϣϋ�ϥϳΑ�Ύϣϭϳ

��ϱέϟ 
2-  �ϡϳϗ�ΩΩΣNet application(mm) ���ϝϛηϟ�ϲϓ�ϥϳΑϣ�ϭϫ�Ύϣϛ30 ��ϡϣ  

 
3- �έϣϷ�έΗΧCreate �ϑϠϣϟ�˯ ΎηϧϹ 

 
� 

1 2 



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćȊƄǤĝ�ǫģŐǩ�ǵƃĝźĬ�AquACrop�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

297

 :Main menu !wT12 א%<א

1 ..Irrigation .:אא .,mא
2 ..Display/Update Irrigation management .:אא .,mא

 
313 

 

�ΔϬΟϭϟ�ϲϓMain menu:  
 

1- �έΗΧ�έϣϷIrrigation. 
 

2- �έϣϷ�έΗΧDisplay/Update Irrigation management. 

 
�
 
�

�

��

ϭ 
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:Irrigation management !wT12 א%<א

:Mode !wT12 א%<א

 QMN א%<�] Description כSא X)7: >L 12 א%Cכ3.. 1

 
314 

 

�ΔϬΟϭϟ�ϲϓIrrigation management: 
 

�ΔϬΟϭϟ�ϲϓMode: 

1�  �ϑλϭϟ�ϝΩϋDescription ϝϛηϟ�ϲϓ�ϥϳΑϣ�ϭϫ�Ύϣϛ� 

�
��
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 :Irrigation events !wT12 א%<א

אQUMT 3mk א%.- א%,א1%:

1 . hi 51 o>)%12 @<:א 0,; א hi 39 o>)%כ3(2א�3 ~:+1 19 @<:א 0,; אC%12 א X)7: >L אSכ .Day No h)" QMN
.(f.)m8(! אאS$%0,; א o9 א@א

2 .Save as .:אא .,mא
3 ..Save .:אא jא),mא' FixInt19_9 hZ8] 'אS%א �E0א 

%BZ�/P2039516069788796105114
)/FU�BQQMJDBUJPO�	NN30303030303030303030

43 
 

�

�  

� 
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 :Main menu !wT12 א%<א

1 ..Irrigation .:אא .,mא
2 ..Display/Update Irrigation management .:אא .,mא

 
316 

 

�ΔϬΟϭϟ�ϲϓMain menu:  
 

1- �έΗΧ�έϣϷIrrigation. 
 

2- �έϣϷ�έΗΧDisplay/Update Irrigation management. 

 
�
 
�

�

��

ϭ 
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:Irrigation management !wT12 א%<א

1 .:Mode !wT12 א%<א
 QMN א%<�] Description כSא X)7: >L 12 א%Cכ3.. 2
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�ΔϬΟϭϟ�ϲϓIrrigation management: 
 

�ΔϬΟϭϟ�ϲϓMode: 
1-  �ϑλϭϟ�ϝΩϋDescription ϝϛηϟ�ϲϓ�ϥϳΑϣ�ϭϫ�Ύϣϛ. 

�
��
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:Irrigation events !wT12 א%<א

 אQUMT 3mk א%.- א%,א1%:

1 . !)8S$%12 @<:א 0,; א hi 39 o>)%כ3(2א�3 ~:+1 19 @<:א 0,; אC%12 א X)7: >L אSכ .Day No h)" QMN
.(f.)mאא

2 ..Save as .:אא .,mא
3 ..Save .:אא jא),mא' FixInt19 hZ8] 'אS%א �E0א 

%BZ�/P120395163758799111123
)/FU�BQQMJDBUJPO�	NN30303030303030303030
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�ΔϬΟϭϟ�ϲϓIrrigation events: 
 �ϝΧΩ�ϲϟΎΗϟ�ϱέϟ�ϝϭΩΟ 

�ĂǇ�EŽ� ϭ� ϮϬ� ϯϵ� ϱϭ� ϲϯ� ϳϱ� ϴϳ� ϵϵ� ϭϭϭ� ϭϮϯ�
EĞƚ�ĂƉƉůŝĐĂƚŝŽŶ�;ŵŵͿ� ϯϬ� ϯϬ� ϯϬ� ϯϬ� ϯϬ� ϯϬ� ϯϬ� ϯϬ� ϯϬ� ϯϬ�

1- �ϡϳϗ�ϝΩϋDay No. �ϲϧϣί�ϝλΎϓ�ϝϛηϟ�ϲϓ�ϥϳΑϣ�ϭϫ�Ύϣϛ19 �ϡϭϳϟ�ϰΗΣ�Ύϣϭϳ39 �ϡΛ
12 ��ΓέϳΧϷ�ΔϳϠϣόϟ�ϰΗΣ�Ύϣϭϳ 

2- �έϣϷ�έΗΧSave as. 
3-  �ϡγΎΑ�ϑϠϣϟ�υϔΣFixInt19 �έϣϷ�έΎϳΗΧΎΑSave. 

 
��

1 
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.J�@$<k אG.7%א:� א%; א%<אwx@U Main menu !wT. אhZ :8] א%.- (FixInt19) א%h< -K אCGא

'Sא א= Pm<'! א%,.'! U:כאR2! אאCNאc א%tאfj :_א%(,(7G ,X*1 :8] אkאfj א%R*3 אא2,.א�F: None 1,אjא.
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�ΔϬΟϭϟ�ϰϟ·�ΞϣΎϧέΑϟ�ΩϭόϳMain menu ϱέϟ�ϑϠϣ�ϡγ�έϬυϳϭ (FixInt19) �ϡΗ�ϱΫϟ
�ϩ΅Ύηϧ· 

�ϲοέΗϓϻ�ϝϘΣϟ�ΓέΩ·�ϑϠϣ�ϲϘΑϧ�ˬϥϳΗϳϟΎΛϣ�ΓέΎοϟ�ΏΎηϋϷ�ΔΣϓΎϛϣϭ�ΔΑέΗϟ�ΔΑϭλΧ�ϥ�ΎϣΑ
None �έΎΗΧϣ 

�
�

 

�

�

�  
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ǶśƄņǤĝ�ƮƥǇǩ�Ƽǣǩ�ƃģŐņųĝ

:Main menu !wT12 א%<א

1 ..Soil profile .:אא .,mא
2 ..Select/Create Soil profile file .:אא .,mא
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ΔΑέΗϟ�ϊρϘϣ�ϑϠϣ�έΎϳΗΧ�

�
�ΔϬΟϭϟ�ϲϓMain menu:�

 
1- έΗΧ �έϣϷSoil profile. 

 
2- �έϣϷ�έΗΧSelect/Create Soil profile file. 

 
 

 

��

Ϯ 
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:Select soil profile file� !wT12 א%<א

1 ..SandyLoamSOL !'.,%8] :*�9 א: ..,mא
2 ..Main Menu .:אא .,mא
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˳�ΔϬΟϭϟ�ϲϓSelect soil profile file:�
 

1- �ΔΑέΗϟ�ϊρϘϣ�ϑϠϣ��έΗΧSandyLoamSOL� 
 

2- �έϣϷ�έΗΧMain Menu� 

 
��

Ϯ 
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1 . -K%א (SandyLoam.SOL) !'.,%8] :*�9 א: hZא .wx@U Main menu !wTא%; א%<א AquaCrop �:אG.7%א k>$@
 .Jjא),mא h<

'Sא א= 9Z} א%S(אJ א%d<2(! 12 כE. א%q)C אX: �SN 4 א:,א9Z XN j} אאDj א @<MT :(אM$P< J א%; :+9*! . 2
 !)2>d%א Jא)S%9} אZ =א D.,E@ -K%א None 18] אא2,.א�S%7*1 אGU capillary rise -.$C%א k>$P%א' jUKd%א

.jUKd%א%,.'! 12 :+9*! א !'>ej ;8N .i�@ אU �)SN
3 ..Simulation period .:אא .,mא
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1- �ΞϣΎϧέΑϟ�ΩϭόϳAquaCrop �ΔϬΟϭϟ�ϰϟ·Main menu �ϊρϘϣ�ϑϠϣ�ϡγ�έϬυϳϭ
�ΔΑέΗϟ(SandyLoam.SOL) ϩέΎϳΗΧ�ϡΗ�ϱΫϟ.  

2- �ϥϣ�ϖϣϋ�Φϳηϟ�έϔϛ�ϲϓ�ΔϳϓϭΟϟ�ϩΎϳϣϟ�ργ�ϥ�ΎϣΑ4 �ΩΟϭϳ�ϻ�νέϷ�ργ�ϥϋ�έΎΗϣ
�ϱέόηϟ�ΩϭόλϟΎΑ�έϭΫΟϟ�ΔϘρϧϣ�ϰϟ·�ΩόλΗ�ϩΎϳϣcapillary rise �ϑϠϣϟ�ϲϘΑϧϭ

�ϲοέΗϓϻNone �ϩΎϳϣϟ�ργ�ϥ�νέΗϔϳ�ϱΫϟ�ΔΑϭρέ�ϰϠϋ�έΛ΅ϳ�ϻϭ�ϖϳϣϋ�ΔϳϓϭΟϟ
�έϭΫΟϟ�ΔϘρϧϣ�ϲϓ�ΔΑέΗϟ 

3- �έϣϷ�έΗΧSimulation period. 

�
 

 

��

ϭ 
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Simulation period !wT12 א%<א

1 ..Simulation period linked to growing cycle 3)$E< �%א
2 ..March 1 ;%א From fאכאRS%א@! אM' QMN
3 .Main Menu .:אא .,mא
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�ΔϬΟϭϟ�ϲϓSimulation period 
1. �ϝϳόϔΗ�ώϟSimulation period linked to growing cycle. 
2. �ΓΎϛΎΣϣϟ�ΔϳΩΑ�ϝΩϋFrom �ϰϟ·1 March. 
3. �έϣϷ�έΗΧMain Menu 

�
��
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.Off-season .:3 אא)$E< h,@U Main menu !wTא%; א%<א AquaCrop k>$@
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�ΩϭόϳAquaCrop �ΔϬΟϭϟ�ϰϟ·Main menu �έϣϷ�ϝϳόϔΗ�ϡΗϳϭOff-season. 

�

�
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ǶŐţĝŻņśĪĝ�ƣǌʽƖǤĝ�Ƽǣǩ�ƃģŐņųĝ

:Main menu !wT12 א%<א

1 ..Initial conditions ..:אא .,mא
2 ..Select/Create Initial condition file .:אא .,mא
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ΔϳΩΗΑϻ�ρϭέηϟ�ϑϠϣ�έΎϳΗΧ 

�
�

�ΔϬΟϭϟ�ϲϓMain menu: 
 

1- έϣϷ�έΗΧ. Initial conditions. 
 

2- �έϣϷ�έΗΧSelect/Create Initial condition file. 
 

�
�

��
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:Select file with initial condition !wT12 א%<א

1 . Egypt.SW0 [8S%א .,mא 
2 .Main Menu .:אא .,mא
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�ΔϬΟϭϟ�ϲϓSelect file with initial condition: 
 

1-  �ϑϠϣϟ�έΗΧEgypt.SW0  
 

2- �έϣϷ�έΗΧMain Menu 
 

��
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hZ>S%א bjאm BU.C%8] א: VאCGא

1 ..Off-season .:אא .,mא
2 .Display/Update Off-season conditions .:אא .,mא
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ϡγϭϣϟ�ΝέΎΧ�ρϭέηϟ�ϑϠϣ�˯Ύηϧ·�

 
1. �έϣϷ�έΗΧOff-season. 
2. �έϣϷ�έΗΧDisplay/Update Off-season conditions�
�

�
�

�

��



312

ĽʞʱŻŝ�ǢŐǤź

 Off-season conditions !wT12 א%<א

Irrigation events Off-season !wT12 א%<א

Percentage of soil surface wetted QMN א%; (80).. 1
2 ..  kM0
3 ..  kM0
4 ..Save on disk .:אא .,mא
5 ..Save .:אא jא),mא' EgyptPreIrr hZ8] 'אS%א �E0א
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�ΔϬΟϭϟ�ϲϓOff-season conditions  
�ΔϬΟϭϟ�ϲϓIrrigation events Off-season 

1. �ϝΩϋPercentage of soil surface wetted ��ϰϟ·80.) 
2. �ΩΩΣDay No (3.) 
3. �ΩΩΣApplication depth (30.) 
4. �έϣϷ�έΗΧSave on disk. 
5. �ϡγΎΑ�ϑϠϣϟ�υϔΣEgyptPreIrr �έϣϷ�έΎϳΗΧΎΑSave. 

 
� 

3 2 
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ƚǈģŏǤĝ�ȊƄǤĝ�ƮʞʱģƖǩ�ĖģƖŠĞ

:Main menu !wT12 א%<א

1 ..Project .:אא .,mא
2 ..Select/Create Project file .:אא .,mא
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ιϗΎϧϟ�ϱέϟ�ϊϳέΎηϣ�˯Ύηϧ·�

�ΔϬΟϭϟ�ϲϓMain menu:�
1- �έϣϷ�έΗΧProject. 
2- �έϣϷ�έΗΧSelect/Create Project file. 

�
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:Select project file !wT12 א%<א

1 ..  jא)F%א .,mא
2 ..Create Project file .:אא .,mא
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�ΔϬΟϭϟ�ϲϓSelect project file: 
1- �έΎϳΧϟ�έΗΧ Successive years (multiple runs). 

 
2- �έϣϷ�έΗΧCreate Project file. 

�
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 :Create project (multiple runs) -successive years !wT12 א%<א

 fjא,F: א'*אZ אL�>כ<= :E8אOff-season U Soil profileU FieldU IrrigationU cropU climate 6 א%,h< 1 אCGא
E8Zא,

1 ..Period .:אא .,mא
אSimulation period !0>% 12 .,m 12 א%<אFirst run !wT א%F(אQMNU Start at fixed datej א%(<o א%; (1 . 2

.(march
3 . Start at fixed jא)F%א Next runs (successive years) !wT12 א%<א Simulation period !0>% 12 .,mא

QMNU day א%(<o א%; (1)
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�ΔϬΟϭϟ�ϲϓCreate project (multiple runs) -successive years : 
�ΕΎϔϠϣ�ϥϭϛΗclimate ϭcrop ϭIrrigation ϭField ϭSoil profile �ϭOff-season 

ˬΎϔϠγ�ΓέΎΗΧϣ�ΎϘΑΎγ�Ύϫ΅Ύηϧ·�ϡΗ�ϲΗϟ 
1- �έϣϷ�έΗΧPeriod. 
2- �ΔΣϭϟ�ϲϓ�έΗΧSimulation period �ΔϬΟϭϟ�ϲϓFirst run έΎϳΧϟStart at 

fixed date �ϰϟ·�ϡϭϳϟ�ϝΩϋϭ(1 march). 
3- �ΔΣϭϟ�ϲϓ�έΗΧSimulation period ΔϬΟϭϟ�ϲϓNext runs (successive 

years) έΎϳΧϟ Start at fixed day �ϰϟ·�ϡϭϳϟ�ϝΩϋϭ(1) 

�
� 

ϭ 
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:Create project (multiple runs) -successive years !S12 א%*א�

1 ..Initial .:אא .,mא
@כ<= א%F:Egypt.SW0 [8S,אjא.. 2
3 .RESET to specified Initial conditions of first run .jא)F%א'� א
4 ..Create .:אא .,mא
5 ..Save .:אא jא),mא' EgyFixInt19 hZא' gU.CS%א �E0א
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�ΔϣΎϘϟ�ϲϓCreate project (multiple runs) -successive years: 
1- �έϣϷ�έΗΧInitial. 
2- �ϑϠϣϟ�ϥϭϛϳEgypt.SW0έΎΗΧϣ. 
3- έΎϳΧϟ�ϖΑ. RESET to specified Initial conditions of first run 
4- �έϣϷ�έΗΧCreate. 
5- �ϡγΎΑ�ωϭέηϣϟ�υϔΣEgyFixInt19 �έϣϷ�έΎϳΗΧΎΑSave. 

 
����
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:Main menu !wT12 א%<א

1 ..fאכאRS%5(3 אC< VM7% !S3 א%*א�EZ12 א Run .:אא .,mא
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�ΔϬΟϭϟ�ϲϓMain menu: 
1- �έϣϷ�έΗΧRun �ΓΎϛΎΣϣϟ�ϝϳϐηΗ�˯ΩΑϟ�ΔϣΎϘϟ�ϝϔγ�ϲϓ 
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:Simulation run !wT12 א%<א

.to end of simulation num-Nr QMN א%; 10.. 1
2 ..fאכאRS%א VM7% START .:אא .,mא
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�ΔϬΟϭϟ�ϲϓSimulation run: 
 

1- �ϝΩϋ�to end of simulation num-Nr �ϰϟ·10� 
2- �έϣϷ�έΗΧSTART �ΓΎϛΎΣϣϟ�˯ ΩΑϟ 

 

�
�

��
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:fאכאRS%א Vאw,Gא M+N

1 ..Simulation run !wT3 א%<אEZ12 א Main Menu .:אא .,mא
2 . SaveU   Save seasonal resultX@jא)F%3 א)$E< X: Mאכ<U Yes .,mא ,Exit simulation runfK2אG .wx<

.daily results
3 ..fאכאRS%א�� א,G �ER% Exit run .:אא .,mא
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�ΓΎϛΎΣϣϟ�˯ΎϬΗϧ�Ωϧϋ�
1- �έϣϷ�έΗΧMain Menu��ΔϬΟϭϟ�ϝϔγ�ϲϓSimulation run.�
2- ΓΫϓΎϧ�έϬυΗExit simulation run�έΗΧ�ˬYes�ϥϳέΎϳΧϟ�ϝϳόϔΗ�ϥϣ�Ωϛ΄ΗϭSave 

seasonal result ��ϭSave daily results.�
3- �έϣϷ�έΗΧExit run��ΓΎϛΎΣϣϟ�ΞΎΗϧ�υϔΣϟ 

 
�

�
�

��
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 gU.CS%א �E0אU (FixInt14.IRR) [8S%א' (EgyFixInt19.PRM) gU.CS%12 א (FixInt19.IRR) -.%8] א: QM7,Zא
'אU O85�U (EgyFixInt14.PRM) hZא�E0 א%+,א��.

 �E0אU (FixInt19_9.IRR) [8S%א' (EgyFixInt14.PRM) gU.CS%12 א (FixInt14.IRR) -.%8] א: QM7,Zא
א%gU.CS 'אU O85�U (EgyFixInt19_9.PRM) hZא�E0 א%+,א��.

 EgyFixInt19Run.OUT :6אE8S%א X: �"א%.- א%+א �@jאCS% fאכאRS%א�� א,G ;8N Q>PR%א XכS@

EgyFixInt14Run.OUT

EgyFixInt19_9Run.OUT

AquaCropV60Nr26042017 M8d: 12 OUTP !)N.E%כ,7! אS%12 א !�>ERS%א
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�ϱέϟ�ϑϠϣ�ϝΩΑΗγ(FixInt19.IRR) �ωϭέηϣϟ�ϲϓ(EgyFixInt19.PRM) �ϑϠϣϟΎΑ
(FixInt14.IRR) �ϡγΎΑ�ωϭέηϣϟ�υϔΣϭ(EgyFixInt14.PRM) �ΞΎΗϧϟ�υϔΣϭ�ϪϠϐηϭ 
�ϱέϟ�ϑϠϣ�ϝΩΑΗγ(FixInt14.IRR) �ωϭέηϣϟ�ϲϓ(EgyFixInt14.PRM) �ϑϠϣϟΎΑ

(FixInt19_9.IRR) �ϡγΎΑ�ωϭέηϣϟ�υϔΣϭ(EgyFixInt19_9.PRM) �υϔΣϭ�ϪϠϐηϭ
�ΞΎΗϧϟ 

ϊϳέΎηϣϟ�ΓΎϛΎΣϣϟ�ΞΎΗϧ�ϰϠϋ�ϝϭλΣϟ�ϥϛϣϳ ��ΕΎϔϠϣϟ�ϥϣ�ιϗΎϧϟ�ϱέϟ
EgyFixInt19Run.OUT  
EgyFixInt14Run.OUT 

EgyFixInt19_9Run.OUT 
 

ΔυϭϔΣϣϟ ΑΗϛϣϟ�ϲϓ�Δϳϋέϔϟ�ΔOUTP �ΩϠΟϣ�ϲϓAquaCropV60Nr26042017 
 

�
� 
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>אi(. א%.- א%+א"� 8N; אG,אQ>PR: !)T א8NU fjUM+7%; אאG,אT(! א%Sא�(!

'VMM�*SS�BU�����3"8

*SS

&HZ'JY*OU��&HZ'JY*OU���-&HZ'JY*OU��

ZFBS*SS
:JFME�5�

)B
�Wpet
LH�N�

:JFME�5�
)B

�Wpet
LH�N�

:JFME�5�
)B

�Wpet
LH�N�

:JFME�5�
)B

8QFU�LH�
N�

20046437.251.293304.9331.54.5631.455.1071.5

20056427.281.293304.8511.474.5511.424.9981.46

20066237.321.293304.8181.364.6031.374.971.36

20076427.351.33305.1721.54.6361.395.3611.5

20086437.371.323305.0041.534.6541.485.1921.53

20096437.41.323305.0261.544.6751.485.2141.54

20106537.441.343305.0561.554.7021.495.2441.55

20116457.471.333305.0871.494.6331.45.2551.49

20126097.51.363305.3541.534.7461.455.7711.58

20136527.541.363305.1331.574.7751.525.3241.57

Avg6407.391.32 5.041.504.651.455.241.51

 h�j 3:א%.- א%כא !)Tא,Gא X: 70 Qkא$< !)Tא,G0*� א FixInt19_9 -.%א:� אG.' =א%+,א�� א4%א'*! א X: �0א@
 .)2><U !NאjY%א M$' 20 o>)%א%.- 0,; א VM' .)mא>א{ >א !NאjY%א= א%.- "37 א U ,א%.- '+74! 50 >*.@7א DאEFGא

 fkא@~U jאS_%כ(3 אC<U jאL~אא f.,2 12 אw:אMF,ZאU א�5.@א {,G-.F7,%כ<= א@ X)0 pא12 א5%.א$< f.,2 X: Jא)S%א
.!)Tא,Gאא
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ƮŮĝʽǨǤĝ

�ǶŐʏƄƯǤĝ�ƮŮĝʽǨǤĝ

:;8N !0א,: ,E/ESCWA/SDPD/2019/CP.7 ,X)9482 12 !)NאjY%א�(3 אRS%א !)Tא,G8; אN !0א,S%א Jא)S%א%,5(.א6 12 א .)iא< h))*< Q>0 !Zאjk 
https://www.unescwa.org/sites/www.unescwa.org/files/uploads/national-assessment-report-palestine-arabic.pdf 

 :;8N !0א,: ,E/ESCWA/SDPD/2019/CP.3 ,=kj12 אא !)NאjY%א�(3 אRS%א !)Tא,G8; אN !0א,S%א Jא)S%א%,5(.א6 12 א .)iא< h))*< Q>0 !Zאjk 
https://www.unescwa.org/sites/www.unescwa.org/files/uploads/national-assessment-report-jordan-arabic.pdf
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