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 .+QD$&א Kb 5G@W&31+ אV) B) +Oeא@R&א DrאVZ&אG iא&%א
Eא�@ א&D0[א(BOZQ d אא0$JאJ 5-א(_ א<א5! א&3#_ ((`_ 

�Q-6+ א&$G (+QDא<א5! א&�O4 gD אA X@? א&Z-א(_ 
Kb D{aF א&ZאU+ א&0$%א<&+ BOQ א&0VאG Cא&$QD+ כ%א Eא�@ 

 >G"#&א jא� B) g-W&א uאR&א /) +UאZ&א d)א]D0&א
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Aqua cropȈǤĞ�ǶǩŻǇǩ .1

ȋǇŐǇŨǤĝ�ƮǈĝǍǤĝ�řǩ�ǬˋģǕģŨǨś�AquaCrop�ŬǩģŠƄś�ǦǍǇš�ȊžǤĝ�ĖƇŭǤĝć�1-1�ǢǔƖǤĝ
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1.1 ΞϣΎϧήΑ AquaCrop: 
Aqua Crop Ϯϫ ϲϛΎΤϳ�ΞϣΎϧήΑ ΔϟΩΎΒΘϤϟ΍�Δϗϼόϟ΍ ΔΑήΘϟ΍ϭ�ΕΎΒϨϟ΍�ϦϴΑ �ϞϜη�1-1) ΚϴΣ �ήλΎϨόϟ΍ϭ�˯ΎϤϟ΍�ΕΎΒϨϟ΍�κϠΨΘδϳ

�έΎΒΘϋϻ΍�ϦϴόΑ�ΞϣΎϧήΒϟ΍�άΧ΄ϳ��ΔΑήΘϟ΍�ϲϓ�έϭάΠϟ΍�ΔϘτϨϣ�Ϧϣ�Δϴ΋΍άϐϟ΍Ϟϣ΍Ϯϋ ��ΔΑήΘϟ΍�ΔΑϮμΧ�ϞΜϣ��ϞϘΤϟ΍�Γέ΍Ω·ϱήϟ΍�Γέ΍Ω·ϭ 

�ϲϓ�ήΛΆΗ�Ϟϣ΍Ϯόϟ΍�ϩάϫ�ϥ΃�ΚϴΣ�ΔϟΩΎΒΘϤϟ΍�Δϗϼόϟ΍ΔΑήΘϟ΍ϭ�ΕΎΒϨϟ΍�ϦϴΑ �ΎϤϛάΧ΄ϳ ϣΎϧήΒϟ΍�ϝϼΧ�Ϧϣ�ϱϮΠϟ΍�ϑϼϐϟ΍�ϊϣ�Δϗϼόϟ΍�Ξ

�ϢΘϳ�ΚϴΣ�ΔγϭέΪϤϟ΍�ΔϠΘϜϠϟ�ΎϴϠόϟ΍�ΩϭΪΤϟ΍ΣήΨΒΘϟ΍�ΏΎδ-��΢ΘϧETo )��ϥϮΑήϜϟ΍�Ϊϴδϛ΃�ϲϧΎΜΑ�Ω΍ΪϣϹ΍ϭCO2�Δϣίϼϟ΍�ΔϗΎτϟ΍ϭ��

�ϮϤϨϟ��ΕΎΒϨϟ΍ �Ϧϣ�˯ΎϤϟ΍�ϒϳήμΗ�ϢΘϳ�ΔϠΘϜϟ΍�ΔγϭέΪϤϟ΍ήΒϋ ΎϫΩϭΪΣ ϴϠϔδϟ΍Δ �ϰϟ·�ΔΑήΘϟ΍ΔϘϴϤόϟ΍ �ϭ΍ϥ΍ΰΨϟ΍ ϲϓϮΠϟ΍�ϲ΋ΎϤϟ΍�� �ϲϓ

�ΎόϔΗήϣ�ΔϴϓϮΠϟ΍�ϩΎϴϤϟ΍�ΏϮδϨϣ�ϥΎϛ�ϝΎΣ�ϰϟ·�Ϊόμϳ�ϥ΃�˯ΎϤϠϟ�ϦϜϤϳ�ΔϠΘϜϟ΍�ΔγϭέΪϤϟ΍ΔλΎΨϟΎΑ ϳήόθϟ΍Δ�  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 
 

�ϞϜη(1-1): �ϡϮϘϳ�ϱάϟ΍�˯ΰΠϟ΍�ΞϣΎϧήΑAquaCrop ϲϘϴϘΤϟ΍�ϊϗ΍Ϯϟ΍�Ϧϣ�ϪΗΎϛΎΤϤΑ 
 

�ΕέϮρFAO �ΞϣΎϧήΑAquaCrop �ϢϴϴϘΗϭ�ϲ΋΍άϐϟ΍�ϦϣϷ΍�ΔϠϜθϣ�ΔϬΟ΍ϮϤϟΔΌϴΒϟ΍�Ε΍ήϴΛ΄Η �ϰϠϋ�Γέ΍ΩϹ΍ϭ·��ϞϴλΎΤϤϟ΍�ΝΎΘϧ

ϟ΍�ϦϴΑ�ϥί΍ϮΗ�Ϟπϓ΃�ϖϴϘΤΗ�ϰϠϋ�ΞϣΎϧήΒϟ΍�ϢϴϤμΗ�˯ΎϨΛ΃�ϥϮΠϣήΒϤϟ΍�ιήΣΔϴϗϮΛϮϤϟ΍ϭ�ΔϗΪϟ΍ϭ�ΔρΎδΒ�ΞϣΎϧήΒϟ΍�ϞϴϐθΗ�ΝΎΘΤϳ��

�Ϧϣ�ΎϴΒδϧ�ήϴϐλ�ΩΪϋ�ϰϟ·�ϦϜϤϳ�ϲΘϟ΍ϭ�ΕϼΧΪϤϟ΍ΔϟϮϬδΑ�ΎϫΪϳΪΤΗ�ΔϴΣΎϧ�Ϧϣ��ϊγ΍ϭ�ϞϜθΑ�έΎθΘϧϻ΍ϭ�ϡ΍ΪΨΘγϻ΍�ΔρΎδΒϟ�ΎϘϴϘΤΗ�ˬ

ϴϨΑ�ϯήΧ΃�Ζ�ΕΎϴϠϤόϟ΍ΔϴΑΎδΤϟ΍ Ϯϳΰϴϓ�ΕΎϴϠϤϋϭ�βγ΃�ϰϠϋ�ΞϣΎϧήΒϠϟΣ��ΔϳϮϴBiophysical�˯΍ήΟ·�ϥΎϤπϟ�ϚϟΫϭ�ΓΪϘόϣ��

ΕΎΒϨϟ΍�ΔϣϮψϨϣ�ϦϤο�ΕΎΒϨϟ΍�ΔΑΎΠΘγϻ�ΔϘϴϗΩ�ΓΎϛΎΤϣ-�ΔΑήΘϟ΍ 

  

 

Ϙτϟ΍�Ϟϣ΍Ϯϋβ  
 

ϱϮϠόϟ΍�ΪΤϟ΍ 

ϲϠϔδϟ΍�ΪΤϟ΍ 

�ΔϴΤτδϟ΍�ΖΤΗ�ΔΑήΘϟ΍ 

ΔϴϓϮΠϟ΍�ϩΎϴϤϟ΍�΢τγϭ ΔϴϓϮΠϟ΍�ϩΎϴϤϟ΍ 

�ΔϣϮψϨϤϟ΍ 

ΕΎΒϧ�ϲϠϋΎϔΘϟ΍�ϝΩΎΒΘϟ΍-ΔΑήΗ  ΕΎΒϧ 

 
�Γέ΍ΩϹ΍    

x�ϼΜϣ�ΔΑήΘϟ΍�ΔΑϮμΨϛ���ϞϘΤϟ΍ 
xϱήϟ΍ 

 

ϱήόθϟ΍�ΩϮόμϟ΍ ϖϴϤόϟ΍�ΏήδΘϟ΍ 

ήΨΒΗ-  ΢Θϧ         ϱέ  
     ήτϣ  

ΔΑήΗ 

 
�ϥΎϳήΟγϲΤτ  
 ϲϠϋΎϔΗ�ϝΩΎΒΗ 
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DQ FAO C5-I[א(AquaCrop d &%-אp) +fSכ9+ 
אא(B א&R@אOO3FG Ke) Fא}DOאC א&G +�O0אא<א79J !5 א[$א� 

 79J d)א]D0&א (O%6F iאV{א X-W)D0%&א �D4 ._Orא&%#א
 .+OU-{-%&אG +U"&אG +Iאc0&א BOQ Xyא-F _Lbא wO3#F

 Cא&%"�א B) אO0c] DORr >"J 7&א d)א]D0&א _ORpF א�$#E
 zא"m$Nאא +Iאc0& 3אO3#F ,+&-fcQ אA"E"#F Bכ%E K$&אG

 CאO9%Z&א vOVQ xDא� +O4א] B) ./NאG _כpQ 5אp$]אאG
 +E-O4-EqOb CאO9%JG nN79 אJ d)א]D09& +OQאc#&א

 +3OU> !אכא#) iאDSא Xא%L& כ&YG !"3Z) (Biophysical)
.+QD$&א-C0אV&א +)-�V) B%� C0אV&א +QאW$Nא

�ŬǩģŠƄľǣǤ�ǶŐǣǨƯǤĝ�ńģǇŐʗƥņǤĝ
AquaCrop

E%כB אm$N"אz א&D0[א(AquaCrop d כא<א! &$G tO1mא<א5! 
 �Om9F Bכ%EG .iא-N "4 79J +EGD%&אG +O9Z0&א CאJ5אq&א

א3O01F (AאC א&D0[א(AquaCrop d כ%א K9E (>כ_ 2-1):

&.f) אW$NאQ+ א&%#אDOR$9& _OrאC א&O�O0+ (א<א! 
.(+O%O9ZF

 Kb אfO9J j-6#&א Bא&%%כ _Or3%א5[+ �9+ א&%#א&
.j-6#%&א א@f& +O9Z.&9+ אR&א /) +O&א&%`א �GDp&א

 D{aFG _Orא[$א� א&%#א B) "#F K$&א(_ א-Z&א "E"#$&
.("E"#F !א<א) +Oeא&%א +OS79 אא[$אJ

&DE-1$ אD$NאOWOFאuGD, Kb C א&qWZ א&%אEq& Keא<! 
:jא� B) 76Uא&7 א&#" אא +Oeא&%א +OSאא[$א

 - 79J �UאV&א gD&א wO01F) gD&א CאOWOFאD$Nא DOORF
.(jא&%`א _O0N

 - DOOR$אא<א5!: כG j-6#%9& +O9%J CאiאDSא wO01F
 !"%Nאא CאO%כ _E"ZF Gא |V6&א DOORF Gא +J5אq&א �E5אF

 wO01F Gא +QD$&1{ אc& +O1R$&א zא"m$Nא Gא +bאL%&א
64א< (Oא? אא(1א5.

 _Or79 א[$א� א&%#אJ +Oא�V%&א CאDOR$&א DO{אF +N5א"&
 uGD�& Cא[אOQ zא"m$NאQ AquaCrop d)א]DQ _ORp$Q

 +ZU-$) +Oא�V) uGD�& Cא[אOQG +OmE5אF +Oא�V)
(03$cא.

AquaCrop�ŬǩģŠƄľǤ�ǶŐǣǨƯǤĝ�ńģǇŐʗƥņǤĝć�2-1�ǢǔƖǤĝ

3  
 

2.1 ΔϴϠϤόϟ΍�ΕΎϘϴΒτΘϟ΍ ΎϧήΒϠϟ�ΞϣAquaCrop: 
ϡ΍ΪΨΘγ΍�ϦϜϤϳ�ΞϣΎϧήΒϟ΍ AquaCrop��Γ΍Ω΄ϛϟ�ςϴτΨΘϭΕΎϋ΍έΰϟ΍�Γέ΍Ω·���˯΍Ϯγ�ΪΣ�ϰϠϋ�ΔϳϭήϤϟ΍ϭ�ΔϴϠόΒϟ΍ϭ�Ϣϫ΃�κϴΨϠΗ�ϦϜϤϳ

�ΕΎϘϴΒτΗ�ΞϣΎϧήΒϟ΍AquaCrop�ϲϠϳ�ΎϤϛ�(�ϞϜη1-2:)�

x �Ε΍ήϴϐΘϠϟ�ϞϴλΎΤϤϟ΍�ΔΑΎΠΘγ΍�ϢϬϔϟ�ΔϴΌϴΒϟ΍��ΔϴϤϴϠόΗ�Γ΍Ω΃� 

x �ΔϧέΎϘϤϟΔϠϏ��ϞϴλΎΤϤϟ΍�ϲϓ�ΎϬϴϠϋ�ϝϮμΤϟ΍�ϦϜϤϤϟ΍ρϭήθϟ΍�ΔϴϟΎΜϤϟ΍��ϊϣ�ΔϠϐϟ΍ΔϴϠόϔϟ΍���ϝϮμΤϤϟ΍�΍άϬϟ� 

x �ΪϳΪΤΘϟϞϣ΍Ϯόϟ΍��Ϧϣ�ΪΤΗ�ϲΘϟ΍·ϴλΎΤϤϟ΍�ΝΎΘϧϰϠϋ�ήΛΆΗϭ�Ϟ��ΔϴΟΎΘϧϻ΍�Δϴ΋ΎϤϟ΍(��ΪϳΪΤΗ�Γ΍Ω΃ 

x �ϲϓ�ΕΎϴΠϴΗ΍ήΘγ΍�ήϳϮτΘϟϹ΍�ΓΩΎϳΰϟ�ϲ΋ΎϤϟ΍�ΰΠόϟ΍�ϑϭήυ�ϝϼΧ�Ϧϣ�ϰμϗϷ΍�ΪΤϟ΍�ϰϟ·�Δϴ΋ΎϤϟ΍�ΔϴΟΎΘϧ 

- ήϴϴϐΗ�ΕΎϴΠϴΗ΍ήΘγ΍���ϱήϟ΍κϗΎϨϟ΍�ϱήϟ΍�ϖϴΒτΗ���ϝΎΜϤϟ΍�ϞϴΒγ�ϰϠϋ 

- �ϖϴΒτΗ�ϭ΃�Δϋ΍έΰϟ΍�ΦϳέΎΗ�ήϴϴϐΘϛ��Γέ΍ΩϹ΍ϭ�ϝϮμΤϤϠϟ�ΔϴϠϤϋ�Ε΍˯΍ήΟ·ήϴϴϐΗ��ϭ΃�ϒϨμϟ΍�ϞϳΪόΗ�ΕΎϴϤϛ

ΓΪϤγϷ΍��ΔϓΎπϤϟ΍ϭ΃��ϭ΃�ΔΑήΘϟ΍�΢τδϟ�ΔϴτϐΘϟ΍�ϡ΍ΪΨΘγ΍�ϖϴΒτΗ�έΎτϣϷ΍�ϩΎϴϣ�ΩΎμΣ 

x �ϰϠϋ�ΔϴΧΎϨϤϟ΍�Ε΍ήϴϐΘϟ΍�ήϴΛ΄Η�Δγ΍έΪϟ·�ΝΎΘϧϞϴλΎΤϤϟ΍��ΞϣΎϧήΑ�ϞϴϐθΘΑAquaCrop��ϑϭήψϟ�ΕΎϧΎϴΑ�ϡ΍ΪΨΘγΎΑ

�ϼΒϘΘδϣ�ΔόϗϮΘϣ�ΔϴΧΎϨϣ�ϑϭήψϟ�ΕΎϧΎϴΑϭ�ΔϴΨϳέΎΗ�ΔϴΧΎϨϣ 

x �ΕΎϫϮϳέΎϨϴγ�ϞϴϠΤΘΑ�ϚϟΫϭ�ςϴτΨΘϟ΍�ν΍ήϏϷ�ΓΪϴϔϣΕΎϬΠϠϟ��ϩΎϴϤϟ΍�Γέ΍Ω·�ϲϓ�ΔϠϣΎόϟ΍΍ϭ�ϲϋ΍έΰϟ΍�ΩΎμΘϗϻ

ΕΎγΎϴδϟ΍�ϊοϭϭ��Δϴ΋ΎϤϟ΍ϭ�Δϴϋ΍έΰϟ΍ϭϟϦϴϠϣΎόϟ΍�ϦϴΜΣΎΒϠ��ϩάϫ�ϲϓ�ΕϻΎΠϤϟ΍  

 
 

� 
 
 
�
�
�
�
�
�
�
�
�
�
�
 
 

�ϞϜη(2-1ΕΎϘϴΒτΘϟ΍��� Ϥόϟ΍ϴϠΔ �ΞϣΎϧήΒϟAquaCrop 
�

3.1 ΞϣΎϧήΑ�ϲϓ�ΔϴΑΎδΤϟ΍�ΕΎϴϠϤόϟ΍�ςτΨϣ AquaCrop: 
ϲϛΎΤϳ AquaCrop��Δϴ΋ΎϬϨϟ΍�ϝϮμΤϤϟ΍�ΔϠϏϖϓϭ��ΔόΑέϷ΍�Ε΍ϮτΨϟ΍ΔϴϟΎΘϟ΍��ΓϮτΧ�Ϟϛ�ϲϓ�ϞδϠδΘϟΎΑ�ΎϫάϴϔϨΗ�ϱήΠϳ�ϲΘϟ΍ϭ�

��ΔϴϨϣί�

��
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AquA CropȈǤĞ�ǶǩŻǇǩćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

 CאA-E5אVO��N _O9#$Q כ��&YG tO1m$&א lאDא���
 (.��fW9& !"��OאC א&Zא(K��b +9 א<א5! א&%Oא? 

 +Oeא&%א Cא��NאOc&א /�GG K��J5אq&��6$א< אUאאG
 Kb B��O9)אZ&א B��O`409א&G +��OJ5אq&אG 

 .CאאW%&א  ?@A

�ǶŐʏģĔĔƑŨǤĝ�ńģŐǣǨƯǤĝ�ƤƥŲǩ
AquaCrop �ŬǩģŠƄś�ȋƾ

 wbG +OeאfV&א j-��6#%&��9+ א� AquaCrop Kאכ��#E
א&��1m-אC אא��ZQ5+ א&$א&G) +��Oא&$A@O.VF gD��WE Kא 

:(+OV)y !-��1� _כ K��b _��c9c$&אQ

)cc
�ȋˋģľŏǤĝ�ĖģƥƴǤĝ�ƃǍƥŝ

 AquaCrop d)א]DQ K��b 25אG5-1 אאF B��J D��0ZE
 _O&> B) א"��Q (CC) KF0אV&א i��1אR&א zא"m$��NאQ 

 iqW&א -A (CC) K��F0אV&א i��1אR&א .(LAI)25אGא4+ אא��c)
 +%OU B��OQ �GאD$EG .C0אV&אQ 7��1R%&א +��QD$&1{ א��N B��)
 +%OUG (7��1R) +QD$&1{ א��N B)0%) 5א&0@א D��`] "��VJ 0

 _6F Xא Bכ%E K��$&אG (��N-%&6$| אV) "��VJ 7��%�J
Kb 1 +��%OU 7��$4 ��4אj א&-j-r א&7 ���1אi [0אKF כא(_ 
 ,AquaCrop z-3E .(71R) +��QD$&1{ א��N B��) 100%)

 /0$$Q +��QD$&א +Q-ID& K��)-O&א� א��c#&א jא� B��)
 5G@W&31+ אV) K��b �"#F Xא Bכ��%E K��$&א Cא<א��fSאא
 79J K&א&$אQG 25אG79 [%��- אאJ D��{aF Xא Bכ��%E K��$&אG 
 !"E"��< Cא<אfSאא v]א כאYאG ,KF0אV&א i��1אR&5-��1 אF

.KF0אV&א i��1אR&א +�-mO��< h0��cF Xא Bכ��%E

)Tr
�ǡǍƛŨǨǤĝ�řǩ�ŬņŏǤĝ�ļģƑũ

 (}$] – Dm0$&א) +��%OU �D��LQ (Tr) d$V&א� א��c4 (��$E
 .(KcTr) j-6#%&א(��_ אZ) +��%O3Q (ETo) +��OZSD%&א
 ,CC KF0אV&א i��1אR&א /) j-��6#%&א(��_ אZ) h��NאV$E
&@&��כ D��OR$E -��fb �א��O4 !5G> jא! א&3bG j-6#%א 
 &5-��1$ א&��1Rאi א&0VאKF א&%#��c-� ���אj א&%#אכא!. 

 KF0אV&א i��1אR&5-1 אF 7��9J +Oeא&%א Cא<א��fSאא D��{aF אG
h0��cF _Q t��3b א�א2 א&%��cא(אQ !D{a) C@&כ ��pQכ_ 

.j-6#%&א B��) d$V&א +%OU 7��9J D��<0א)

�ǅǍƾ�ńģľŏǣǤ �ǶšǍŐŨǤĝ �ǶǣņǔǤĝ �ƄɿŻǇŝ
)B
�ƞƃĭĝ

 �-%W) /) l52 אא-b C0אV9& +��E-O#&א&כ��9$+ א h��NאV$F
 h��NאV$&א(_ אZ)G ,(�Tr) j-6#%&א B) d$V&א +��O%כ

 ($E .(WP*) +Oeא&%א +��OSאא[$א -A BO9)אZ&א B��E@A B��OQ
 Kb (WP*) +Oeא&%א +��OSאא[$א (normalized) _��E"ZF

 +.9$m) +Oא�V) uGD��, DO{א$& AquaCrop d��)א]DQ
 j"Z%&א +OSא(��_ אא[$אZ) X-כEG (*WP) [& q��)DEG

 +.9$m) j-6bG +��.9$m) /Uא&#��א &%-אr (*WP)
   .(CO2) X-QDא&כ "O��cאכ K]9$.+ &`אm) q��OאכDFG

ǡǍƛŨǨǤĝ �ǶŐŮģņʂĝ �ƄɿŻǇŝ

E$) א&79J j-6# �9+ א&%#אB) (Y) _Or א&כ9$+ 
 D<a) zא"m$NאQ ,(B) l52 אא-b C0אV9& +E-O#&א

א&6#א< AG ,(HI)- א&B) iqW (B) א&@W$V) D0$ZE gא 
 B) K9Z.&א (HI) 79J j-6#&א ($EG .>א &6#9אQאU
 jא� (HIo) KZSD%&א&6#א< א D<a) _E"ZF jא�

O9%J+ א&%#אכא! ZQא(_ E"ZF_ &$א}DOאC אfSא<אC א&#Dא5! 
 AquaCrop d)א]DQ @א�E כ%א .(כ_ 3-1p&א) ?אO%&אG

 +Q-6� Cא<אfSאG ,!5אL&א� אpJאא DO{אF 50$אJאא BOZQ
 d$V&אG KF0אV&א i1אR&5-1 אF 79J +QD$&4-9+ א)G ,+QD$&א

.+E-O#&א[$א� א&כ9$+ אG j-6#%&א B)

:K9E כ%א +Oeא&%א Cא<אfSאא D{aF
1 ..KF0אV&א i1אR&�10 [%- אF
2 ..KF0אV&א i1אR&א +�-mO< �DcF
3 ..!"E"p&א Cא&#אא Kb t3b Bכ&G 5G@W&א w%J B) _93F
4 ..d$V&א K&א&$אQG zאc%&א Cא#$b �.mF
D<a) 79J D{aF א&6#א<.. 5



12

ĽʞʱŻŝ�ǢŐǤź

�ƄˎĦņʔ�ȋņǤĝ�ńģŐǣǨƯǤĝ�ȈǤĞǌ�ɃǶƯśƃĭĝ�ńĝǍƥŲǤĝ�ȈǤĞ�ǵƃģƗĬĝ�Ʈǩ�AquaCrop�ŬǩģŠƄľǤ�ļģƑŨǤĝ�ƤƥŲǩć�3-1�ǢǔƖǤĝ
�ǍǮ�ETo�
ƃǌžŭǤĝ�ǆǨư�ǍǮ�Zr�
ȋˋģľŏǤĝ�ĖģƥƴǤĝ�ǍǮ�CC��ŉŐũ��	ǶƥǇŏǨǤĝ�ǧǭƒĭĝ
�ĖģǨǤĝ�ńĝźģǭŮĞ�ǌğ�ǶʞʱĝʽŨǤĝ�ńĝźģǭŮĬģś
ǡǍƛŨǨǣǤ�ǶŐǨǕĝʽņǤĝ�ǵƃĝʽŨǤĝ�ȋǮ�GDDǌ�źģƛŨǤĝ�ƄƗǐǩ�ȋǮ�HI�
ǶǤŻƯǨǤĝ�ǶŐţģǨǤĝ�ǶŐŮģņʂĪĝ�ǍǮ*WP�
ȋƯŮƄǨǤĝ�ŧņʂ��ƄŲľņǤĝ

:K9E א5! כ%אD#&א lא.m]א Cא<אfSא D{aFG
1 ..j-6#%&א B) d$V&93_ אF
2 . 79J !5אD#&א lא.m]א Gא� א.F5א Cא<אfSא D{aF א%VOQ

א&D<a) _93FG }O39$ א&6#א<.

ǶśǍǣƥǨǤĝ�ńıųŻǨǤĝ
E#$��א� OR��pF_ א&D0[א(��d א&��O0��c] _O9U >"��J 7א 

 .+Iא��c0Q אA"E"#F Bכ��%E K��$&אG Cא&%$#��-א B��)
 �e6א�G +��Oא�V%&א Cא[��אO0&א B��) Cא&%"���א X-כ��$F

 >"#F K��$&אא<א5! א CאiאD��SאG +��QD$&אG j-��6#%&א
 �e6א� _%��pF .j-��6#%&א א��fOb -��%VE K��$&א +���O0&א

א&$��rG +��QD| (��13/ א&$9Z)G +��QD-(אB��J C א&%Oא? 

א&��c3F .+��Ob-W) אD��SאiאC אא<אK��b !5 א&D0[א(d א&7 
.gD&א<א5! א CאiאDSאG _��3#&א<א5! א CאiאD��Sא

ǦĝŻŲņƒĪĝ�ńĝźŻŨǩ
 79J j-6#%&9+ אRQ a0V$9& AquaCrop (O%6F (F

 lאD$bא (F �O4 (+O13] !אכא#)) "א4G _34 x-$c)
 5-1F Kb +O]כא) CאUGDb gא XG"Q n]אW$) _3#&א Xא

א&j-6#% אG א&d$V אG �6א�e א&$QD+ אG אא<א5!.

 >-ZrG g5 ,5א&-א5< (א(1א g>-%Z&א wb"$&א jא<�א (F
 �DcFG }$] ,Dm0F) �5אm&א g>-%Z&א wb"$&אG (gDZ<

Kb t3b (wO%J א&#cא�.
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AquA CropȈǤĞ�ǶǩŻǇǩćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

AquaCrop�ŬǩģŠƄľǤ�ģǭǤģųźĞ�Ľŭš�ȋņǤĝ�ńģŠģŐʗǤĝć�4-1�ǢǔƖǤĝ



ĽʞʱŻŝ�ǢŐǤź

�ŬǩģŠƄľǤĝ�ǶŒŐʏ�
��5IF�"RVB$SPQ�FOWJSPONFOU

 7%cE א) Gא @bא-V&א zא"m$NאQ d)א]D0&א _ORpF ($E
 z"m$c%&א BOQ _r-&9+ אr D0$ZF K$&אG (Menus) (eא&3-אQ

 +%eא&3א jא� B) z"m$c%&א /O1$cE �O4 ,d)א]D0&אG
 B) +9)כא +J-%W) 7&א j-r-&א Main menu +OcOeD&א
א&3-אe) א&%�E"#FG lDJ BJ +&Gac א&O0א[אC א&%"�9+. 

 j-6#%&אG א�V%&א Cא[אOQ B) d)א]D0&א Cא&| ("�א$F
 >"#F �O4 ,+Ob-W&א? אO%&אG +QD$&אG _3#&א<א5! אG gD&אG

 .j-6#%&א אfQ -%VE u-N K$&א +�O0&א Cא[אO0&א ?@A

 Cא[אOQ d)א]D0&א h91$E ,Cא&%"�א ?@f& +bאא�אQ 
 j-I 7&א +bאא�אQ j-6#%&א5 א@Q Gא �D� �E5אF BJ

 "VJ +Oeא"$Qאא �GDp&אG !#%9אכא& +OV)q&א !D$.&א 
Q"אE+ א&%#אכא!.

ńģƽǣǨǤĝ�ǵƃĝźĞ .2

EFGBVMU�TFUUJOHT�ǶŐơĝʽņƾĪĝ�ńĝźĝŻưĬģś�AquaCrop�ŬǩģŠƄś�ǢŐƴƖŝć�1-2�ǢǔƖǤĝ



ńģƽǣǨǤĝ�ǵƃĝźĞćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ
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 �E5אF "E"#$Q d)א]D0&א _OR��pF _0U z"m$��c%&א z-3E
 ,+0��NאV%&א +O�O0&א �GD��p&אG !א&%#אכא !D$bG ,5א&0@א

 _%Z& +E5GDL&א C79 א&%"���אJ j-6#&א Bכ%E ���O4
 Kb א(א .Input files jאא<�א C9.א) B��) d��)א]D0&א
 z"m$��cE d)א]D0&א Xאb jאא<�א Cא� (9.אO� j��4א

(9.��א א&$G +QDא&j-��6#% אאD$bא�BOO (default). א(א 
��O3Q+ א&9%.אb Cא E$) א�$OאA5א (None) (>��כ_ 1-2). 

 default +Oא�D$bאא Cא<א"J79 אאJ >א��%$Jאא (��$E gא
E .settings%כ��z"m$��c%9& B אLEא� אmE X$א5 (9| 

 |9)G +Q-91%&א Cא[��אO0&79 כ_ אJ g-$#E �GD��p)
 (OO3F _Sא B) Cא��NאOU 79J g-$#E +��O934 Cא[��אOQ

א&%#אכא!.  deא$]

 CאDOR$&0$/ אF z"m$��c%9& Bכ%E ,!א&%#אכא _OR��pF "��VJ
 +QD$&א Kb אא(א�G ?אO%&א x-��$#) Kb �"#F K��$&א

 j"Z) KbG j-6#%&א -��%] Kb אf& +��9Qא&3%א CאD��OR$&אG
א&B��) D��m0$ א&$j"Z) KbG +QD א&K��bG d$V א[$א� א&כ9$+ 

 +9R&5-1 אF KbG biomass production +��E-O#&א
 j-6#%9& ?אO%&א +��OSא[$א K��bG yield development
(���9+ א&j-��6#% א&VאBJ +WF כ_ ($��D (כB) hZ א&%Oא? 

 .water productivity (+9כf$��c%&א

 +Oא�D$bאא Cא<א"Jאא DOOR$Q d��)א]D0&א Cא<א"Jא }%��cF
 !>-Z9& <Reset> D)אא zא"m$��Nא Bכ%E Bכ& ,d��)א]D09&

.d)א]D09& +Oא�D$bאא Cא<א"��Jא&7 אא

ǶŐĔĔƑŐţƄǤĝ�ǶǨţģǇǤĝ
 key) +��O4א&%.$א D��)אGא5 א��4" אא��O$א�Q  (1)

E ,(commands"���_ א&%z"m$��c א&��7 &-4+ א<א5! 
 (2) ,���O4 (file management panel) Cא&9%.��א
 (3) G9.��א א) ���pVE Gא Cא5 א��4" א&9%.��א��$mE Xא Bכ��%E

E%כ��B אj"��ZEG lDZ$��cE X א&6mא���e א&%"���9+.

AquaCrop�ŬǩģŠƄľǤ�ǶƑŐţƄǤĝ�ǶǨţģǇǤĝć�2-2�ǢǔƖǤĝ

panels 

File Management Panel 

Key 

2 

3 

1 
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ĽʞʱŻŝ�ǢŐǤź

 (Panels) B��O$4-& B��) +O��cOeD&א +��%eא&��| א&3א$F
 (F K$&א Cא&9%.��א |��Or-FG iא%��Nא lD��J א��fOb (��$E

א�$OאA5א (>��כ_2-2):

 Environment and) !"##$%&'א'-,+##* (א *##."'
Crop): .,##: 9&כ7## '6&1234##5 א/:

mE$��א5 א���pVE G א��4" א&9%.��אC א&$א&��O+: א&%Vא� . 1
 gD��&א Gא (Crop) j-��6#%&א Gא (Climate)

 +��QD$&��13/ א) Gא (Field) _��3#&א Gא (Irrigation)
 +��Ob-W&א? א��O%&א �-��cV) Gא (Soil profile)

 Gא lאDZ$��NאQ z-��3E XאG (Groundwater table)
��E"ZF_ א&6mאK��b ���e א&��9%| א&%m$א5.

2 ..+J5אq&א ���E5אF >"#E
 :,. :(simulation panel) ;א'&%##אכא *##."'

9&כ7## '6&1234##5 א/:
E#��"< (��"! א&%#אכא!.. 1
2 . �GD��p&א :+O&א&$א Cא��4" א&9%.��א ���pVE Gא5 א��$mE

 �GD��< Gא (Initial conditions) +��Oeא"$Qאא
 Gא (Off-season) -%V&א !D��$b �5א<א5! א&��3#_ ���א
 Field) +��O93#&א Cא[��אO0&א Gא (Project) �GD��p%&א

 ���e6אm&א _��E"ZF Gא lאDZ$��NאQ z-��3E XאG (data
K��b א&��9%| א&%m$א5.

3 . j-6#%&אG +���O09& !אכא��#) iאD��SאQ z-��3E

Gא��J"א<אC א&%#��אכא! א&%#"<!.

�ńģƽǣǨǤĝ�ƃģŐņųĝ�ĖģƴǤĞǌ�ƃģŐņųĝ
ǶŐơĝʽņƾĪĝ�ńĝźĝŻưĬĝǌ

 +Oא�D$bאא Cא<א"��Jאא KA d��)א]D0&א Cא<א"��Jא X-כ��F
 ,AquaCrop d)א]DQ _OR��pF i"��Q "��VJ (1-2 jG"��S)

 (Create���p]א / Select D$א�) D��)אG1+ אא��Nא-Q Bכ��%E
 +%eא&3א K��b C��4+ א<א5! א&9%.��א-& K��b !>-��S-%&א

 ($E ���O4 Cא[אO0&א !"��JאU 7��&א j-��r-&א +O��cOeD&א
 Cא&9%.א Xq��mF .(3-2 _כ��<) Cא&%"���א Cא5 (9.��א��O$א�

 +OJD.&א&%כ��0$+ א K��AG +��Oא�D$bאא Cא[��אO0&א !"��JאU K��b
 .AquaCrop 7%��c%&��9" אW%&א B��%� DATA !א%��c%&א
 zא"m$��NאQ xDא5 (כ��0$+ א�����O$א� z"m$��c%&א /O1$��cE

 .Path/5אc)  D)אא

ǶŐơĝʽņƾĪĝ�ńĝźĝŻưĬĝć�1-2�ǡǌŻŭǤĝ

ńģƪũıǩ ƼǣǨǤĝ ǧƒĝ ƭǍơǍǨǤĝ

�ȋƯŮƄǨǤĝ�ŧņʂ�ƄŲľņǣǤǌ�ȈǨƪƯǤĝǌ�ģŐŠŻǤĝ�ǵƃĝʽŨǤĝ�ńģŮƃŻǤ�ǶŐơĝʽņƾĝ�ǧŐǈ�ƃģľņưĝ�ǧņš
�ƄŲľņǣǤ�ȇƄųğ�ǧŐǈ�ŻšŻŨŝ�řǔǨš��ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ƇŐǕƄņǤǌ�	ǡǍƥǮ�Ī
�ƄƥǨǣǤǌ

�ǵģǕģŨǨǤĝ�ǢŐƴƖŝ�ĖŻś�Żŏư�ƄƥǨǣǤǌ�ȋƯŮƄǨǤĝ�ŧņʂ
(None) ŰģŏǨǤĝ

	.BSDI�22
�ƃĝŽĠ�22�ȋƾ�Ƕưĝʹʺ�űʞʱģņś�źŻŨǩ�ƄŐƵ�ǡǍƛŨǩ�ƃģľņưĝ�ǧņš DEFAULT.CRO ǡǍƛŨǨǤĝ

�Żŏư�	ǫģŐǨǤĝ�ǶŐưǍŠǌ�ǶŐǨǕ
�ȊƄǣǤ�ƚţģƛų�ŻšŻŨŝ�řǔǨšǌ�ɃǶŐǣƯś�Ƕưĝʹʺ�ƞĝʽņƾĝ�ǧņš
�ǵģǕģŨǨǤĝ�ǢŐƴƖŝ�ĖŻś

(None) ȊƄǤĝ�ǵƃĝźĞ

�ǢǇŨǤĝ�ǵƃĝźĬ�ǶŐǤģŊǩ�ƻǌʽƫ�ƞĝʽņƾĝ�ǧņš (None) ǢǇŨǤĝ�ǵƃĝźĞ

�	MPBNZ�TPJM
�ǶǇŐǨư�ǶŐǩǍǤ�ǶśƄŝ�ƚţģƛų�ƞĝʽņƾĝ�ǧņš DEFAULT.SOL ǶśƄņǤĝ�ƮƥǇǩ

�ǶǇŐǨư�ǶŐƾǍŮ�ǫģŐǩ�ƞĝʽņƾĝ�ǧņš (None) ǶŐƾǍŭǤĝ�ǫģŐǨǤĝ

�ǡǍƛŨǨǤĝ�ǍǨŠ�ǵƃǌź�ȋƥƴŝ�ǵģǕģŨǩ�ǵƄņƾ�ƞĝʽņƾĝ�ǧņš ǵģǕģŨǨǤĝ�ǵƄņƾ

�	¾FME�DBQBDJUZ
�ǶŐǣǇŨǤĝ�ǶƯƑǣǤ�ǌģƑǩ�ǫģŐǨǤĝ�řǩ�ǶśƄņǤĝ�ȇǍņŨǩ�ƞĝʽņƾĝ�ǧņš
�ǶśƄņǤĝ�ǶũǍǣǩ�ǦĝŻƯŠĝǌ

(None) ǶŐţĝŻņśĪĝ�ƣǌʽƖǤĝ

ǍǨŏǤĝ�ǵƄņƾ�ūʱģų��ǢǇŨǤĝ�ǵƃĝźĬ�ǶŐǤģŊǩ�ƻǌʽƫ�ƞĝʽņƾĝ�ǧņš (None) ǍǨŏǤĝ�ǵƄņƾ�ūʱģų�ǢǇŨǤĝ�ǵƃĝźĞ�ƻǌʽƫ
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�ƃģŐņųĝ�ǶũǍǤ�ȈǤĞ�ǦŻŲņƑǨǤĝ�Ǣƛš�	2
�ńģƽǣǨǤĝ�ǵƃĝźĞ�ǶũǍǤ�ŧņƽš�ǶŐũģņƽǨǤĝ�Ƅǩĝǌĭĝ�Żũğ�ƃģŐņųĝ�	1
ć�3-2�ǢǔƖǤĝ
�	4
�ǌğ�ǵźǍŮǍǨǤĝ�ńģƽǣǨǤĝ�Żũğ�ƃģņŲš�	3
�Řğ�řǔǨš�ŉŐũ�	$SFBUFȑƖŠğ���4FMFDU�Ƅņųĝ
�Ƅǩĝǌĭĝ�Żũğ�ƃģŐņųģś�ńģƽǣǨǤĝ

�	*NQPSU�$SFBUF
�ĝŻšŻŮ�ģƽǣǩ�źƃǍņƑš�ǌğ�ȑƖŏš�	5
�ǌğ�	6/%0�TFMFDUJPO
�Ƽǣǩ�ƃģŐņųĝ�ȋƴǣš

3 

4 

5 

Control Panel 

Key Commands 

File Management Panel 

2 

1 
   Select directory 
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ĽʞʱŻŝ�ǢŐǤź

 +%eא&3א Kb |9%&א (N79 אJ �G>q%&א D3V&אQ |9%&א5 אO$א� ($E
א&%Kb +�GDZ &-4+ א�$Oא5 א&9%.אE .C%כB א&Rאi א�$Oא5 
 (UNDO selection/5אO$א&� אא�) D)אא zא"m$NאQ |9%&א

DQ >-ZOb[א(AquaCrop d א&7 אאJ"א<אC אאD$bא�O+ &@&כ 
.(1-2 jG"S) |9%&א

�ƚţģƛŲǤĝ�ǢɿŻƯŝǌ�ƞĝʽƯņĔĔƒĝ
O1$cE/ א&%B) z"m$c �אj א&3אe%+ א&OcOeD+ (>כ_ 4-2) 
 �e6אm&א אfOb |V6F K$&א (eא&3-א B) +J-%W) }$.E Xא

:BOQ qOO%$&א ($E .(Tabular Sheets) CאfSאG Kb

U-אE (e%כB אDZ$Nא�fא <OQ Kb _E"ZF XGא[אfFא. . 1
 display/lDZ$Nא +%eאU 7&א z"m$c%&6_ אE

 +]-3E79 אאJ Gא&9%| א (N79 אJ D3V&אQ (5-2 _כ<)
.+OcOeD&א +%eא&3א Kb +3bא&%-א

2 . _6E .אfFא[אOQ _E"ZFG אfא�DZ$Nא Bכ%E (eא-U
 display/j"JG lDZ$Nא +%eאU 7&א z"m$c%&א

 /j"JG lDZ$Nא D)א5 אאO$א�Q (6-2 _כ<) Update
Kb Display/Update characteristics &-4+ א<א5! 

 CאE"Z$&4.� א ($E .+OcOeD&א +%eא&3א Kb Cא&9%.א
.+cOeD&א +%eא&7 א&3א !>-Z&א "VJ

�ƞƄƯņƑš�	2
�ǌğ�ƤǇƾ�ƚţģƛŲǤĝ�ƞƄƯņƑš�	1
�Řğ�ǶƑŐţƄǤĝ�ǶǨţģǇǤĝ�řǩ�ǦŻŲņƑǨǤĝ�ƃģņŲšć�4-2�ǢǔƖǤĝ 

ƚţģƛŲǤĝ�ǡŻƯšǌ

Display  
Display  

update 

File Management Panel 

2 1 
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Ƽǣǩ�ƚţģƛų�ƞĝʽƯņƒĝć�5-2�ǢǔƖǤĝ

Tabular sheets  

Control panel  

Ƽǣǩ�ƚţģƛų�ǢɿŻƯŝǌ�ƞĝʽƯņƒĝć�6-2�ǢǔƖǤĝ

Control panel  



ĽʞʱŻŝ�ǢŐǤź

ŰģŏǨǤĝ .3

�ǶśǍǣƥǨǤĝ�ǶŐųģŏǨǤĝ�ńģŠģŐʗǤĝ
AquaCrop�ŬǩģŠƄś�ȋƾ

:+O&א&$א +Oא�V%&א Cא[אO0&א&7 א AquaCrop d)א]DQ א�$#E

1 ..(Tx) 7%�Z&א5! אD#&א +S5>G (Tn)אO]"&א5! אD#&א +S5>
2 ..(ETo) KZSD%&א }$] – Dm0$&א
3 ..+ED1%&א C1-אf&א

.+EDf< Gא +EDpJ Gא +O)-E +Oא�V) Cא[אOQ jא<�א Bכ%E

 K]א{ qOכD$& g-Vc&א j"Z%&א +%O3& d)א]D0&א� א$#E כ%א

.g-W&א uאR&א Kb CO2 X-QDא&כ "Ocאכ

:Kb K&79 א&$-אJ +]qm) +Q-91%&א +Oא�V%&א Cא[אO0&א X-כF

.(‘.Tnx’ +34אQ C9.א)) !א5D4 CאS5> C9.א)
.(‘.ETo’+34אQ C9.א)) ETo C9.א)

 .(‘.PLU’ +34אQ C9.א)) gD1) j-1A C9.א)
.(‘.CO2’ +34אQ C9.א)) CO2 C9.א)

 Cא&9%.א iא%N79 אJ (.‘CLI’ +34אQ |9)) א�V%&9| א) g-$#E
 "#Q +Oא�V%&א Cא[אO0&א(א א .(Tnx, ETo, PLU and CO2)
.(Tnx, ETo, PLU, CO2) C9.א) Kb +]qm) X-כ$b אfFאY

�	 
�ǶŐųģŏǩ�ńģŠģŐʏ�ȊǍņŨŝ�ȋņǤĝ�ńģƽǣǨǤĝǌ�	 
�Űģŏǩ�ńģƽǣǩć�1-3�ǢǔƖǤĝ 

AquaCrop�ŬǩģŠƄś�ńģŠģŐʏ�ǵŻưģǈ�ȋƾ�ǶŠƇŲǩ
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ŰģŏǨǤĝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

�ŧņƽš���$MJNBUF�Űģŏǩ�Ƅǩĭĝ�ƃģŐņųĝ�	1
ć�2-3�ǢǔƖǤĝ
�Ƅǩĭĝ�ǡıų�řǩ�ǦŻŲņƑǨǤĝ�Ǣƛš�	2
�ńģƽǣǨǤĝ�ǵƃĝźĞ�ǶũǍǤ
��4FMFDU�$SFBUF�$MJNBUF�¾MF��Űģŏǩ�Ƽǣǩ�ȑƖŠğ�Ƅņųĝ
�ȋųģŏǩ�Ƽǣǩ�Ƅņųĝ�ǶǨţģǈ�ȈǤĞ�ńģƽǣǨǤĝ�ǵƃĝźĞ�ǶũǍǤ�ȋƾ
�ǶŐųģŏǨǤĝ�ńģƽǣǨǤĝ�Żũğ�ƃģņŲš�	4FMFDU�DMJNBUJD�¾MF�	�

�ȋųģŏǩ�Ƽǣǩ�ȑƖŠğ�	a
�Ƅǩĭĝ�ƃģņŲš�	4
�ǌğ�ǵźǍŮǍǨǤĝ	CLI

�ǌğ�ŻšŻŮ�CLI�Ƽǣǩ�ĖģƖŠĬ��$SFBUF�B�DMJNBUF�¾MF<

�*NQPSU��ǶĔĔĔĔĔĔĔĔŐųģŏǩ�ńģĔĔĔŠģĔĔĔĔŐʏ�źĝʽŐņƒĝ�	b
�Ƅǩĭĝ�ƃģņŲš
�ȋƯŮƄǩ�ŧņʂ�ƄŲľŝǌ�ǵƃĝʽũ�ńģƽǣǩ�ĖģƖŠĥʧ��DMJNBUJD�EBUB

ȋƛŠ�Ƽǣǩ�řǩ�ȊƄƥǩ�ǡǍƥǮǌ

2 

File Management Panel 

4 

(b)  

(a)  

3 

1 

�ǵƃĝʽŨǤĝ�ǶŮƃź�ńģƽǣǩ�ĖģƖŠĞ
�ȋƯŮƄǨǤĝ�ŧņʂ�ƄŲľņǤĝǌ

ȊƄƥǨǤĝ�ǡǍƥǭǤĝǌ

�ńģŠģŐʗǣǤ �ǶŐƛŏǤĝ �ńģƽǣǨǤĝ
�ǶŐųģŏǨǤĝ

O1$��cE/ א&%z"m$��c אmE X$��אU B��) 5אe%��+ א�$��Oא5 
 Cא[אOQ >אDO$��Nא +O��cOeD&א +��%eא&3א K��b א���V) |��9)

 ‘Import climatic data’ K6] |��9) B��) +��Oא�V)
.(2-3 (א&pכ_ 

� ��ńģŠģŐʗǤĝ �ƭĝǍŠğ

 Cא[אOQ B��) אA>אDO$��Nא Bא&%%כ�� Cא[��אO0&א&��| א$F
 gD1) j-��1A Gא K��ZSD) }��$]-Dm0F Gא5! אD��4

אG אOQ gא[��אV) Cא�E +��O%כ��B אm$��N"א(fא &#��cא� 
 AquaCrop d��)א]DQ z-��3E .K��ZSD%&א }��$]-Dm0$&א

 +��3bא&%-א Cא&9%.��א iא��p]אQ Cא[��אO0&א< אDO$��Nא "��VJ
 CאGY C9.��א)) +��Oא�V%&א Cא[��אO0&א g-��$#F K��$&א

 Bכ��%E .(  w��4א&9-א
 x"��4אQ +��Nא&3%א +��Oא�V%&א Cא[��אO0&א< אDO$��Nא

 d)א]DQ 7��&1-3 א jG"W&א K��b +��#�-%&א Cא&-��4"א
.AquaCrop

� ��ǶŐųģŏǨǤĝ �ńģŠģŐʗǣǤ �ǶŐƛŏǤĝ �ńģƽǣǨǤĝ

:)  �ǶǇũıś�ńģƽǣǩ


 ($E g@��&כא) ‘.txt’ +34אQ |��9) -��A K��6V&א&��9%| א
 X-כF ���O4 (Notepad d��)א]DQ zא"m$��NאQ ?א���p]א
 7��9J +��]qm) +��VOZ) +��OV)y !D��$.& +��Oא�V%&א Cא[��אO0&א
 ?@A X-כF .(2-3 jG"��W&א Kb jא��`)) !"��%Jכ_ א��<
 Excel C9.א) Cא[��אOQ B��) !Y-א<! (א���J Cא[��אO0&א
 Gא !"%Jאא B��EGאVJ XG"Q) +��O6] +��Qכ$א gא XG"��Q

 .(�E5א-F Gא D1��Nא zאU5א Gא Cא&-��4"א
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AquaCrop�ŬǩģŠƄś�ȈǤĞ�ģǮźĝʽŐņƒĝ�řǔǨš�ȋņǤĝ�ńĝŻũǍǤĝǌ�ǶŐųģŏǨǤĝ�ńģŠģŐʗǤĝć�1-3�ǡǌŻŭǤĝ

ģǮƆǍǩƃǌ�ǶŐųģŏǨǤĝ�ǢǩĝǍƯǤĝǶŏǔǨǨǤĝ�ńĝŻũǍǤĝ

ĖĝǍǭǤĝ�ǵƃĝʽũ�ńģŠģŐʏ

	5NBY
�ȈǨƪƯǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź�$�PS��'

�	5NFBO
�ǵƃĝʽŨǤĝ�ǶŮƃź�ƤƒǍņǩ�$�PS��'

	5NJO
�ģŐŠŻǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź�$�PS��'

ĖĝǍǭǤĝ�ǶśǍƦƃ�ńģŠģŐʏ

	3)NBY
�ȈǨƪƯǤĝ�ǶŐʗƑŏǤĝ�ǶśǍƦƄǤĝ%

�	3)NFBO
�ǶŐʗƑŏǤĝ�ǶśǍƦƄǤĝ�ƤƒǍņǩ%

	3)NFBO
�ȇƄƴƛǤĝ�ǶŐʗƑŏǤĝ�ǶśǍƦƄǤĝ%

	5EFX
�ȇŻŏǤĝ�ǶƥǇŠ�ǵƃĝʽũ�ǶŮƃź�$�PS��'

	F	BDU�ȋǣƯƽǤĝ�ĖģǨǤĝ�ƃģŲś�ƤƴơL1B
�NCBS
�QTJ
�BUN�PS�NN)(

	5ESZ
�ǶƾģŭǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź�$�PS��'

	5XFU
�ǶľƦƄǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź�$�PS��'

ŦģʞʵǤĝ�ǶưƄƒ�ńģŠģŐʏ

u� ��ǶśƄņǤĝ�ŧƥƒ�řǩ�Ǧ�X�ƭģƽŝƃĝ�Ȉǣư�ŦģʞʵǤĝ�ǶưƄƒN�TFD
�LN�EBZ
�LOPU�PS�GU�TFD

ƭǍƥƑǤĝ�ńģưģƒ�źŻưǌ�ȋƑǨƖǤĝ�ƭģƯƗĬĝ�ńģŠģŐʏ

	O
�ǦǍɿ�ǡıų�ǶŐǣƯƽǤĝ�ȋƑǨƖǤĝ�ƭǍƥƑǤĝ�ńģưģƒ�źŻưHour

�ȋƑǨƖǤĝ�ƭǍƥƑǤĝ�ńģưģƒ�źŻư�ȈǤĝ�ǶŐǣƯƽǤĝ�ȋƑǨƖǤĝ�ńģưģƒ�źŻư�ǶľƑŠ
	O�/
�ǶŐǨƪưĪĝ

	3T
�źƃĝǍǤĝ�ȋƑǨƖǤĝ�ƭģƯƗĬĝ
	3O
�ȋƾģƛǤĝ�ȋƑǨƖǤĝ�ƭģƯƗĬĝ

.+�N��EBZ
�8�N�
�+�DN��EBZ
�NN�EBZ
�DBM�DN��EBZ

.+�N��EBZ
�8�N�
�+�DN��EBZ
�NN�EBZ
�DBM�DN��EBZ

ǡǍƛŨǨǣǤ�ȋƯŮƄǨǤĝ�ŧņʂ�ƄŲľņǤĝ�ETo

ǡǍƛŨǨǤ�ȋƯŮƄǩ�ŧņʂ�°�ƄŲľŝ�ǧŐǇǤ�ǵƄƗģľǩ�ǵźƃǍņƑǩ�ńģŠģŐʏNN�EBZ

ȊƄƥǨǤĝ�ǡǍƥǭǤĝ�ńģŠģŐʏ

ȊƄƥǩ�ǡǍƥǮNN�PS�JODI

�ǵƃĝʽŨǤĝ�ǶŮƃź�	ǡǌĭĝ�źǍǨƯǤĝ
�ǢŊǨš�ŉŐũ�ǶŐǩǍɿ�ńģŠģŐʏ�ȋǮ�ńģŠģŐʗǤĝ��ǶŐųģŏǩ�ńģŠģŐʏ�ȊǍņŨš�ȋƛŠ�Ƽǣǩ�Ȉǣư�ǡģŊǩć�2-3�ǡǌŻŭǤĝ
ǧǨǤģś�ȊƄƥǨǤĝ�ǡǍƥǭǤĝ�	ŉǤģŊǤĝ�źǍǨƯǤĝ
�ɃǶšǍŒǨǤĝ�ǶŮƃŻǤģś�ģŐŠŻǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź�	ȋŠģŊǤĝ�źǍǨƯǤĝ
�ɃǶšǍŒǨǤĝ�ǶŮƃŻǤģś�ȈǨƪƯǤĝ
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ŰģŏǨǤĝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

 +ED��pJ Gא +��O)-E +��Oא�V%&א Cא[��אO0&א X-כ��F Xא Bכ��%E
 K6V&א&��9%| א g-��$#E .+EDf��< Gא (zא��Eא !D��pJ _כ)

 >"#) K��V)y jאW) j9+ ���אW��c) +��Oא�V) Cא[��אOQ 7��9J
 C1א��N-$) Gא (Cא-V��N !"JG +9O9U zא��Eא B��OQ �GאD��$E)

 Cא[אO0&א |��EDZF h��WE .Cא-V��c&א B��) >"��Z& +Q-��c#)
 +%O3&א ?@��A X-כF .א��f& !>"��#) +��%OU >אV��NאQ !>-��3.%&א

 +��fSא&-א K��b א��ADOORF Bכ��%EG (999.000-) א��Oא�D$bא
 (‘Climatic parameter’) +��Oא�V%&א(��_ א-Z&א! א%��c%&א

 Import) +Oא�V) Cא[��אOQ >אDO$��Nא +��%eאU K��b
 K��6V&א&��| א&��9%| א$E (5.3 _כ��p&א) (climatic data

:!"%JאG D1��Nא B)

 >"Z& אEGא��c) (u-.6&א) D1��Nאא >"��J X-כ��E :D1��Nאא
 KV)q&א jא��W%&א B��%� Df��<אא Gא CאED��pZ&א Gא zא��Eאא
 (OU D1��N _כ g-��$#E .אA>אDO$��Nא (��F K��$&א Cא[��אO09&

 Gא��4" אG z-��O& (t��N-$%&א Gא) +��Oא�V%&א Cא[��אO0&א
 KV)y h��OFD$QG K��V)q&א jא��W%&א B��) Df��< Gא +ED��pJ

.(�6FאB)) g"��J אאz"��U א&7 אא4"

 7$4 K��6V&א&��9%| א g-��$#E Xא Bכ��%E :!"��%Jאא
D��pJ! אg-��$#E.!"%J כ_ OQ >-��%Jא[��אC א��4" א&Z-א(_ 

.1-3 jG"W&א K��b !>5א&��-א +��Oא�V%&א

�Ƀ’4FMFDU�¾MFµ�Ƽǣǩ�Ƅņųĝ��ǶƑǨŲǤĝ�ģǭˋģǭŮĝǍś�	*NQPSU�DMJNBUJD�EBUB
�ǶŐųģŏǨǤĝ�ńģŠģŐʗǤĝ�źĝʽŐņƒĝ�ǶǨţģǈć�3-3�ǢǔƖǤĝ
�ńģŠģŐʗǤĝ�źĝʽŐņƒĝ�Ƀ´EToµȋƯŮƄǨǤĝ�ŧņʂ�ƄŲľņǤĝ�Ƀ’$MJNBUJD�QBSBNFUFSTµ�ǶŐųģŏǨǤĝ�ǢǩĝǍƯǤĝ�Ƀ´5JNF�SBOHFµ�ȋŏǩƇǤĝ�ǡģŭǨǤĝ

’*NQPSU�DMJNBUJD�EBUBµǶŐųģŏǨǤĝ

Tabular 
sheets 
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�ǶŐųģŏǨǤĝ �ńģŠģŐʗǤĝ �źĝʽŐņƒĝ

 Import) +Oא�V%&א Cא[אO0&א< אDO$Nא +%eאU g-$#F
:KA (3-3 _כp&א) CאfSאG n%� 79J (climatic data

 g@&א K6V&א5 א&9%| אO$א� :‘Select file’ 9.א) D$א�
g-$#E א&O0א[אC א&%Vא�O+ א&$ON K$) אDO$Nא<Aא.
 jאW%&א "E"#$& :‘Time range’ KV)q&א jאW%&א
 Gא D1N5<! (אא-$c%&א +Oא�V%&א Cא[אO09& KV)q&א

.(K6V&א&9%| א Kb u-.6&א
 "E"#$& :‘Climatic parameters’ +Oא�V%&א(_ א-Z&א
 !>5-$c%&א Cא[אO0&א Kb אfF4"אGG +Oא�V%&א(_ א-Z&א

.(K6V&א&9%| א Kb !"%Jאא)
 Cא(אZ%&א "E"#$& :‘ETo’KZSD%&א }$]-Dm0$&א

א&c#& +Q-91%א� א&Dm0$-[${ א&%Kb) KZSD 4א&+ 
.([Qאc4

 ‘Import climatic data’+Oא�V%&א Cא[אO0&א< אDO$Nא
 g-$#F K$&א) ‘Tnx’, ‘.ETo’, ‘.PLU’ C9.א) iאp]א
 Cא&9%.א ?@A �.#&G (!>5-$c%&א +Oא�V%&א Cא[אO0&א

 .AquaCrop d)א]DQ Cא[אOQ !"JאU Kb

�´4FMFDU�¾MFµ�ģƽǣǩ�Ƅņųĝ�ǶǭŮĝǌ
mE$א5 א&%Kb z"m$c א&-אfS+ א�$D (9.א (א&pכ_ 3-3) 

 /O%S X-כF .+Oא�V%&א Cא[אO0&א g-$#E g@&א K6V&א&9%| א
א&9%.אC א&O6V+ (א&9%.אGY CאC א&א34+  

 d)א]D0& IMPORT +OJD.&א&%כ0$+ א Kb +,-.#%&א
 Xא5 אc%&א DOOR$Q z"m$c%9& Bכ%E .+�GDZ) AquaCrop

 "VJ d)א]D0&א z-3E .xDכ0$+ א�) B) אO6] 5< (9.א-$cE
:>"J lDZQ |9%&א5 אO$א�

אD1N א&O0א[אC (א&u-.6) Gא&$E K$-אA>"J wbא - 
 jאW%&א Kb Df<אא Gא CאEDpZ&א Gא zאEאא >"J /)

.+Oא�V%&א Cא[אO0&א K1RE g@&א KV)q&א
 - +Oא�V%&א(_ א-Z&א >"J /) wbא-$E g@&אG !"%Jאא

.K6V&א&9%| א Kb !>-S-%&א

 K6V&א5 א&9%| אO$א� (F (3-3) _כp&א Kb 
’G ‘Er-Rabbah.txtא&@D1N 4018g-$#E gא G}א}+ 

 Cא[אO0& _E-I _WN) +Oא�V%&א Cא[אO0&א B) !"%Jא

 j-1f&אG אO]"&א5! אD#&אG 7%�Z&א5! אD#9& +O)-E
 KV)q&א jאW%&א "E"#F ($E .(Cא-VN !"Z& gD1%&א

 Time’ KV)q&א jאW%&א BO$fSא&-א Kb +Oא�V%&א(_ א-Z&אG
.‘Climatic parameters’ +Oא�V%&א(_ א-Z&אG ‘range

�´5JNF�SBOHFµ�ȋŏǩƇǤĝ�ǡģŭǨǤĝ�ǶǭŮĝǍǤĝ
 KV)q&א jאW%&א +fSא&-א Kb z"m$c%&א >"#E 

 (+EDf< Gא +EDpJ Gא +O)-E) Cא[אO0&א �-] (כ_ 3-3p&א)
 t0FDF א .(�E5אF 7&א .... �E5אF B)) KV)q&א jאW%&אG

 BJ !50אJ v]א כאYא >"#) zאZQ +Oא�V%&א Cא[אO0&א
 "E"#F ($E א&#א&+ א ?@A KbG Cא-VN !"Z& C1אN-$)

 not linked to a) 5אOm&א5 אO$א� ($EG BOZ) zאJ
.(specific year

 "VJ jאW%&א B%� Cא[אO0&א CאWN >"J d)א]D0&א lDZE
 .+fSא&-א Kb KV)q&א jאW%&א _E"Z$Q z"m$c%&א zאOU
 Kb D1Nאא >"J /) CאWc&א >"J wQ1$אE Xא hWE

 +0cV&אQ .+Oא�V%&א Cא[אO0&א g-$#E g@&א K6V&א&9%| א
 Er_Rabbah’ (4-3) _כp&א Kb ?5אO$א� (F g@&9%9| א&

Q ‘.txtאD1N? א&0א&W] 4018 +R" א[] �������O9Zb "S-Eא 4018 
 �E5אFG ( ) +��������Eא&0"א �����E5אF BOQ א)-E

 +Eאf]G +E0"א& BE>"#%&א ( ) +EאfV&א
א&%Wאj א&KV)q. א&pכ_ (4-3) 

�´$MJNBUJD�QBSBNFUFSTµ�ǶŐųģŏǨǤĝ�ǢǩĝǍƯǤĝ�ǶǭŮĝǌ
 "E"#$Q +Oא�V%&א(��_ א-Z&א +fSאG Kb z"m$��c%&א z-��3E

 Kb !>-S-%&א Cא[אO0&א (א��fF4"אGG +Oא�V%&א(��_ א-Z&א
אאJ%"!) (>כ_ 5-3).

Qא�$��Oא5 א4" אU5אz אאD��f�F !"%J אQ +#eא&Z-א(_ 
AquaCrop d)א]DQ Kb אA>אDO$��Nא Bכ%E K$&א +��Oא�V%&א 

 CאfSאG v��N Kb _)א-Z&א Df�F .(1-3 jG"��W&א) 
Q (fZ%WFא��N%אOQ iא[אD4) .CאE5 +JD��NG +Q-I5G !5א� 
 j-1AG KZSD) }$] -Dm0FG K��c%< �-1NG א�Z��<אG

 iK��< א) []-VZ) +Obא�א +fSאG "S-F .(gD��1)
 Cא[אOQ g-$#E B��OZ) >-%J "E"#$& z"m$��cF (‘None’

 ($O��N +&א&#א ?@A KbG +Oא�V%&א Cא[��אO09& K��%$VF א
 d)א]DQ 7&א אA>אDO$��Nא Bכ%E אG Cא[אO0&א ?@A >אZ0$��Nא

 .AquaCrop
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ŰģŏǨǤĝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

�ƼǣǨǣǤ�*NQPSU�DMJNBUJD�EBUB�ǶŐųģŏǩ�ńģŏŐʏ�źĝʽŐņƒĝ�ǶǨţģǈ�řǩ�´5JNF�SBOHFµ�ȋŏǩƇǤĝ�ǡģŭǨǤĝ�ǶǭŮĝǌć�4-3�ǢǔƖǤĝ
	ȊƄƥǨǤĝ�ǡǍƥǭǤĝǌ�ǵƃĝʽŨǣǤ�ǶŐǩǍŐǤĝ�ńģŠģŐʗǤĝ�řǩ�ǢɿǍƦ�Ǣŭƒ�ȊǍŨš
�´&S@3BCCBI�UYU‘

�*NQPSU�DMJNBUJD�ǶŐųģŏǩ�ńģŏŐʏ�źĝʽŐņƒĝ�ǶǨţģǈ�řǩ�´$MJNBUJD�QBSBNFUFSTµ�ǶŐųģŏǨǤĝ�ǢǩĝǍƯǤĝ�ǶǭŮĝǌć�5-3�ǢǔƖǤĝ
	ȊƄƥǨǤĝ�ǡǍƥǭǤĝǌ�ȈǨƪƯǤĝǌ�ģŐŠŻǤĝ�ǵƃĝʽŨǣǤ�ǶŐǩǍŐǤĝ�ńģŠģŐʗǤĝ�řǩ�ǢɿǍƦ�Ǣŭƒ�ȊǍŨš
�´&S@3BCCBI�UYU‘�ƼǣǨǣǤ�EBUB

Tabular 

Default for 

Access to 
data range 
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d)א]D0&א Df�E BOZ) >-%Z& Kא�V) _)אJ "E"#F "VJ 
:K9E א)

א'Symbol ?@A (א'".Unit ;2 (א'Z9& Code >,'2א(_ 
א&%Vא�K א&%m$א5.

 >-%J _כ Kb Missing data ;B"CD&'א EאFא'-,א B2G 
 +Oא�D$bאא +%O3&א z"m$cF .K6V&א&9%| א B)

 +%O3&א ?@AG !>-3.%&א Cא[אO0&(-999.0000) &א>א5! א&7 א
 |9) Kb !>-3.%&א Cא[אO0&א &א>א5! א&7 אf9E"ZF Bכ%E
 CאiאDSא AquaCrop d)א]DQ Kb "S-E .BOZ) K6]

 >-SG j4א Kb KZSD%&א }$] -Dm0$&א +%OU DE"3$&
 Kc%p&1-� אc&א Gא� אZ<אא Gא +Q-ID9& !>-3.) Cא[אOQ

 DE"3$& CאiאDSאא ?@A _`) Dbא-$F א�. אED&א +JDN Gא
 7%�Z&אG אO]"&א5! אD#&א CאS5> B) !>-3.) Cא[אOQ +%OU

 KZSD) }$]-Dm0F Cא[אOQ Gא gD1%&א j-1f&א Gא iא-f9&
 CאWN >אDO$Nא Bכ%E כ א&@& .!D<5<! (0א-$c)

.!>-3.) Cא[אOQ g-#F (Tmax, Tmin, Rain, ETo)
 (7%�Z&אG אO]"&א >G"#&א) Data range EאFא! א'-,אH@

 ?@A .K6V&א&9%| א Kb C>5G א5 כ%א$m%&א Kא�V%&א(_ אZ9&
 .d)א]D0&א Kb !>"#%&א >G"#&א B%� /3F Xא hWE (O3&א

 Kb !>"#%&א >G"#&א v]א כאYא Cא[אO0&א< אDO$Nא Bכ%E אG
א&D0[א(d אW) B) DRrאj א&O0א[אC א&%-Kb !>-S א&9%|.

 Program limits I@אFA-'א JK ;B2%&'א B)2%'א  
 d)א]D0&א z-3E K$&א >G"#&א KA ("4 7]>אG 79Jא)
 ?@A .?5אO$א� ($E Kא�V) _)אJ _א &כf)א"m$NאQ

 .!>5-$c%&א Cא[אO09& jאW%&א �#.F }O$F +Orאm&א
 +)"m$c%&א >G"#&א j"ZE Xא z"m$c%&א /O1$cE

 +Oא�V%&א Cא[אO0&א >G"4 wEDI BJ d)א]D0&א Kb
 Xא "SG אY(>כ_ 8-3) א Limits of climatic data

G"4< א&D0[א(S !DORr d"א אG כS !DO0"א. E$) f9E"ZFא 
 Update Data> Cא[אO0&א >G"4 j"J D������)א5 אO$א�Q

 Climatic’ +Oא�V%&א(_ א-Z&א +fSאG _.Nא "VJ <Range
 .‘parameters

�´EToµ�ȋƯŮƄǨǤĝ�ŧņʂ�ƄŲľņǤĝ�ǶǭŮĝǌ
 KZSD%&א }$]-Dm0$&א� אc#& +Obכא Cא[אOQ Db-F j4א Kb

 "E"#$Q z"m$c%&א z-3E ,!>5-$c%&א Cא[אO0&א B%�
 Kb א�c#9& +Q-91%&א Cא[אO0&אG א�c#&א j-4 C9-(אZ%&א

:B) |&א$F K$&אG (7-3 _כp&א) ETo +fSאG

 Coordinates of  +Oא�V%&א&1#%+ א CאO{א4"א
 Latitude lDZ&א t�) Meteorological station

GאאF5.א� AG (Altitude@? א&%9Z-(אc#& +Q-91) Cא� 
 psychrometric constant) gD$)GDכOc&א vQא&`א
 extra-terrestrial g-W&א uאR&א "VJ א�Z<אאG 

 Kc%p&1-� אc&א CאJאN >"JG (radiation (Ra
 _E"Z$& [O0VF Df�ON .(N) z-O&א j-I Gא K%�Jאא

אא4"א}OאI Cא&%א t� (OU vO3Q א&G lDZאאF5.א� 
 m.a.s.l. , 22°22’ 222) +Oא�D$bאא Cא<א"J3+ &אQ1א)

 }$]-Dm0$&א� אc#& Cא[אO0&א< אDO$Nא Bכ%E אG (N
א&%f9E"ZF ($E 7$4 KZSDא.

 L4F-A3-4'א M4&2; '5%אN&'א *,OאP&'א EאFא'-,א
:JNQA&'א 

 +3EDI zא"m$NאQ KZSD%&א }$]-Dm0$&א� אc4 ($E
 FAO hO$כ Kb !5-pV%&א FAO Penman-Monteith

 Irrigation and Drainage paper Nr. 56 (Allen
 :+O&א&$א Cא[אO09& ETo א�c#& א�$#] .(et al. 1998

-D4 +S5> 1א5! א&f-אQ-I52- i+ א&f-אi -3 אא>Zא� -4 
 JDN+ א&EDא�. 

 ‘Er_Rabbah.txt’ |9%& (6-3) _כp&א Kb jא&%`א Kb
א&K6V א&@O0& _E-I _WN 79J g-$#E gא[אD4 Cא5! 

W] +O)-E gD1) j-1AG" אOQ Xא[אC א&#Dא5! א&"[Oא 
 ($ON .(2G 1 Xא>-%Z&א) !Db-$) t3b 7%�Z&א5! אD#&אG

mQ tR� +%OU DE"3Fא5 א&%אi א&B) �-91% א&#Dא5! 
 BOQ 2D.&א B) �-91%&א Kc%p&א� אZ<אא DE"3FG אO]"&א

 ($ONG .iא-f&א5! אD#& אO]"&א +%O3&אG 7%�Z&א +%O3&א
אm$N"אz א&O3%+ א&%#"<! &%$-JDN tN+ א&EDא�.

 JK JNQA&'א L4F-A3-4'א M5%א' *R"6S&'א Eא@אN&'א
.א! R AK"Z 12G,אFאE אאNXאGAV) W* א'9AאU (/א( 

 ^["R* א'\"א]: 

 FAO hO$א&כ Kb !5-pV%&3+ אED1&א zא"m$Nא ($E
 DE"3$& Irrigation and Drainage paper Nr. 56

 iא-f&א +Q-I5 Gא� אED&א +JDN Gא� אZ<אא Cא[אOQ +%OU
א&%.3-<!.  
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ŰģŏǨǤĝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

 [Q^B _AK *C9AאE א'%Aא^; :
(אm$N"אz א&W@5 א&$S5> BOQ 2D.9& KZOQDאC א&#Dא5! 

 Kc%p&א� אZ<אא +%OU DE"3$& (אO]"&אG 7%�Z&א
א&%.Z) .(Rs) !>-3א(_ א&$Z) -A (kRs) _E"Zא(_ 

 +31V%&אG +O94אc&31+ אV%&א BOQ 9$| (אmEG K0EDWF
 j4א Kb +Oא�D$bאא +%O3&א zא"m$Nא Bכ%E .+O9א&"א�
Z%9& !"%$Z) (OU >-SG z"Jא(_ YG (kRs)&כ Qא�$Oא5 
.(3-3 jG"S) +Oא�V%&א&1#%+ א /U-%& hNאV%&א5 אOm&א

U9אA'א *GAV `V"4&' 1אG a,P$Z ^4,אO9&כ7 א  
 +%OU jא<�א Bכ%E א� א&%.3-<!. כ%אED&א Cא[אOQ _Sא B) 

Jא(+ Kb א&3#_ (א&$#DED) אEdit’ G‘ אG א�$Oא5 א&Omא5 
.(3-3 jG"S) +Oא�V%&א&1#%+ א /U-%& hNאV%&א

 Cא[אOQ X-כF א)"VJ :J6ND'3א^ א'&א] אR `bc A92CZ
 DE"3F ($E ,+3OU> DO� Gא !Db-$) DO� iא-f&א +Q-I5
�mQ tRא5 א&%אi א&.Q K9ZאD$bאl אD4 +S5> Xא5! 
 iא-f&א5! אD4 +S5> B) +0EDU (Tdew) x"V&13+ א]

 /U%9-א& Tdew � Tmin +UאZ&96{ אF .(Tmin) אO]"&א
 Bכ%Ob +bאW&א wIאV%&א Kb 0+. א(אID&0] א<G +0ID&א
אE Xכ-X א&f-אS5> "VJ /0p) DO� i+ א&#Dא5! א&"[Oא 

A KbG@? א&#א&+ Eכ-X א&DE"3$ אאD4 +S5"& _Lbא5! 
 +S5> B) CאS5> �[13+ א&BO$S5> �D1Q x"V א&7 }א

 Bכ%E !DEאZ) (OU א�O� j4א Kb .אO]"&א iא-f&א5! אD4
אm$N"אz א&O3) אאD$bא�Q +31V%9& +Oא�$Oא5 א&Omא5 

.(3-3 jG"S) +Oא�V%&א&1#%+ א /U-%& hNאV%&א

Er_µ�ƼǣǨǣǤ�*NQPSU�DMJNBUJD�EBUB�ǶŐųģŏǩ�ńģŠģŐʏ�źĝʽŐņƒĝ�ǶǨţģǈ�řǩ��´EToµ�ȋƯŮƄǨǤĝ�ŧņʂ�ƄŲľņǤĝ�ǶǭŮĝǌć�6-3�ǢǔƖǤĝ
�ńģŐˎĝŻũĬĝ�ŻšŻŨŝ�	1
��	ȊƄƥǨǤĝ�ǡǍƥǭǤĝǌ�ȈǨƪƯǤĝǌ�ģŐŠŻǤĝ�ǵƃĝʽŨǣǤ�ǶŐǩǍŐǤĝ�ńģŠģŐʗǤĝ�řǩ�ǢɿǍƦ�Ǣŭƒ�ȊǍŨš
�´3BCCBI�UYU

�"OHTUSPN�Ƕǈıư�ńıǩģƯǩ�ǧŐǈ�	5
�ĖģǨǤĝ�ƃģŲś�Ƥƴơ�	4
�ŦģʞʵǤĝ�ǶưƄƒ�	3
�źǍǇƽǨǤĝ�ȋƑǨƖǤĝ�ƭģƯƗĬĝ�ǶǨŐǈ�ƄɿŻǇŝ�ƃģŐņųĝ�	2


2 

3 

4 

5 

1 
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 M##5%א' Angstrom *dאG Eא@##אN@
 *##&,C'7## אG א##D643@ /א כאeא J##5&g'א WאN##Xאא

 +��UאJ AquaCrop d��)א]DQ z"m$��cE :*##,cאA4Kאא
(Rs) >5א&-א K��c%p&א� אZ��<אא D��E"3$& Angstrom
 .Db-$) D��O� (Rn) K��bא� א&6אZ��<אא X-כ��E א��)"VJ

 B��O$Q9`א& +���������Oא�D$bאא (��O3&א zא"m$�������NאQ }��6VE 
 !DEאZ) (��OU א���O� j��4א K��b (a= 0.25 , b=0.5)

&B��E@f א&`אB��O$Q. [#$��א� &O3%��+ א&B��OQ +0��cV אא>��Zא� 
 K��c%p&א� אZ��<אא +%OUG (Rs) >5א&��-א K��c%p&א

��N K��b%אr iאDE"3$& (Rso) +��Ob א>��Zא� אא(-א� 
א&��9E-1+ א&��mאOU _��E"Z$Q }��6VE .�5%��+ אF5.א� 

 (OU א���O� j4א K��b (Rso) א���c4 "��VJ +��1#%&א
 Bכ%Ob א��A>-SG j��4א K��bG bG a B��O$Q9`א& !D��EאZ)

א<�א&fא (>��כ_ 6-3).
�´*NQPSU�DMJNBUJD�EBUBµ�ǶŐųģŏǩ�ńģŠģŐʏ�źĝʽŐņƒĝ�ǶǭŮĝǌ

 +Oא�V)  Cא[אOQ אDO$Nא<   +fSאG  Kb  z"m$c%&א  z-3E
:_E"Z$Q (7-3 _כ<) ‘Import climatic data’

 +Oא�V%&א Cא[��אO0&א C4.��� (9.��א ($O��N g@��&��9" אW%&א
 +Oא�D$bא5 א&%כ��0$+ אא��c) D��OORF Bכ��%E ���O4 .[��Ob

 (AquaCrop "��9W) B��%� ‘DATA’ +��OJD.&א&%כ��0$+ א)
 .<Path> 5א��c) D)אא zא"m$��NאQ

אא��N%אG iא&$-Or.��אC אאD$bא���O+ &9%.��אC א&#��Dא5! 
 Bכ��%E .gD��1%&א j-��1f&אG K��ZSD%&א }��$]-Dm0$&אG

 KV)q&א jא��W%&1- א :Xא כאYא t��3b Cא&9%.��א ?@��A iא��p]א
 +Obכא +��Oא�V) Cא[��אOQ D��b-$F -2 }��O#r _כ��pQ א>"��#)
3- אYא כא[��v א&O0א[��אC א&%Vא�B��%� +��O א&#��"G< א&%#��"<! 

 (F "��U +��Oא�V%&א&��1#%+ א Cא��O{4 א4"א- d��)א]D0&א K��b
 }$]-Dm0$&א� א��c4 +��&4א K��b t��3b �-��91)) א��f9E"ZF

.(K��ZSD%&א

 (!>5-$��c%&א +��Oא�V%&א Cא[��אO0&אQ) Cא&9%.��א iא��p]א (��$E
 +����������Oא�V%&א Cא[א�������O0&א< אDO$��Nא D��)אא zא"m$��������NאQ

 "��9W%&א K��b ���.#FG <Import climatic data>
.z"m$��c%&0_ אU B��) >"��#%&א

 ‘Er_Rabbah.txt’ K6V&כ_ 7-3 &��9%9| א��p&א K��b
 Cא[אO0&א B��) _E-I _W��N g-��$#E K��6] |��9))

 iא��p]א (F :(gD��1%&א j-��1f&אG !5אD��#9& +��O)-O&א 
 Cא[אO0&א g-��$#E ‘Er_Rabbah.Tnx’ !5אD��4 |��9)

 7��%�Z&אG א��O]"&א5! אD��#9& !>5-$��c%&א +��O)-O&א 
 g-��$#E ‘Er_Rabbah.ETo’ K��ZSD) }��$]-Dm0F |��9)G

 }��$]-Dm0$9& +��O)-O&א (��O39& +Q-��c#%&א (��O3&א 
 ‘Er-Rabbah.PLU’ gD1) j-��1A |��9)G K��ZSD%&א

 .gD��1%&א j-��1f9& !>5-$��c%&א +��O)-O&א Cא[��אO0&א g-��$#E
 B) ‘Er_Rabbah.CLI Kא�V) |��9) iא��p]א Bכ��%E

.+3Qא��c&א Cא&9%.��א

ǵźǍǇƽǨǤĝ�ǶŐųģŏǨǤĝ�ńģŠģŐʗǤĝ�ƄɿŻǇņǤ�ǶŐơĝʽņƾĪĝ�ǧŐǇǤĝć�3-3�ǡǌŻŭǤĝ

źǍǇƽǨǤĝ�ǢǩģƯǤĝǶŐųģŏǨǤĝ�ǶƥŨǨǤĝ�ƮǈǍǩǶŐơĝʽņƾĪĝ�ǶǨŐǇǤĝ

	3T
�ȋƑǨƖǤĝ�ƭģƯƗĬĝ� �ȑƦģƖǤĝ�Żŏư
� �ȋǣųĝź�ƮǈǍǩ

L3T�������
ǵƃĝʽŨǤĝ�ǅ˅ƾ�ǶǇʞʵƦ

L3T�������

�Ƅņǩ�2�ƭģƽŝƃĝ�Ȉǣư�ŦģʞʵǤĝ�ǶưƄƒ�
	u2
�ǶśƄņǤĝ�ŧƥƒ�řư

� �ǶƽŐƽų�Ŧģʞʱ
� �ǶǤŻņƯǩ�ȈǤĞ�ǶƽŐƽų�Ŧģʞʱ
� �ǶšǍǈ�ȈǤĞ�ǶǤŻņƯǩ�Ŧģʞʱ

� �V��������N�TFD
� �V��������N�TFD
� �V��������N�TFD

ĖģǨǤĝ�ƃģŲś�Ƥƴơ
ȇŻŏǤĝ�ǶƥǇŠ�ǵƃĝʽũ�ǶŮƃź

� �ǶƾģŮ�ǬľƗ�ǌğ�ǶƾģŮ�ǶǇƥŏǩ�ȋƾ
� �ǶľƦƃ�ǬľƗ�ǌğ�ǶľƦƃ�ǶǇƥŏǩ�ȋƾ

� �5EFX�¦�5NJO�°���$
� �5EFX�¦�5NJO
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ŰģŏǨǤĝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

�*NQPSU�DMJNBUJD�ǶŐųģŏǩ�ńģŠģŐʏ�źĝʽŐņƒĝ�ǶǨţģǈ�řǩ��´*NQPSU�DMJNBUJD�EBUBµ�ǶŐųģŏǨǤĝ�ńģŠģŐʗǤĝ�źĝʽŐņƒĝ�ǶǭŮĝǌć�7-3�ǢǔƖǤĝ
�	1
��	ȊƄƥǨǤĝ�ǡǍƥǭǤĝǌ�ȈǨƪƯǤĝǌ�ģŐŠŻǤĝ�ǵƃĝʽŨǣǤ�ǶŐǩǍŐǤĝ�ńģŠģŐʗǤĝ�řǩ�ǢɿǍƦ�Ǣŭƒ�ȊǍŨš
�´&S@3BCCBI�UYUµ�ƼǣǨǣǤ�EBUB

�ńģŠģŐʗǤĝ�źĝʽŐņƒĝ�ǧņš��*NQPSU�DMJNBUJD�EBUB��Ƅǩĭĝ�ƃģŐņųģś�	3
�ǶŐųģŏǨǤĝ�ńģŠģŐʗǤĝ�ńģƽǣǩ�ńģƽŐƜǍŝǌ�ĖģǨƒğ�	2
�ŻǣŭǨǤĝ�ŻšŻŨŝ
ȋųģŏǩ�Ƽǣǩ�ĖģƖŠĞ�řǔǨš�	4
�ļǍǣƥǨǤĝ�ǆŐƑŏņǤģś�ǶŐųģŏǨǤĝ

3 

4 

2 

1 

�ńģŠģŐʗǤĝ�ǡģŭǩ

 �#.F 7��9J j-��6#9& +��O&א&$א >G"��#&א _��E"ZF Bכ��%E
:!>5-$��c%&א Cא[אO09& +��]GD) D��`אכ Gא א"��E"#F D��`אכ

-  |9$mE :iA##S&'א !"##S\'א Eא##Fא,-' j##6Gא'2##% אא
 �-] h��c4 gD1%&א j-��1f&א Cא[��אO0& 7��9Jא&#��" אא

.(+EDf��< Gא +ED��pJ Gא +��O)-E) Cא[��אO0&א
 - tR�G +O0��cV&א +��Q-ID&אG !5אD��#&א +S5> >G"��4

��mQא5 א&%��אD��OORF :i א&#��"G< אJ gא(_ (��B א&Z-א(_ 
א&`��א� g>aO��N א&��DOORF 7 א&#��"G< &0אK��U א&Z-א(_ 

.+10FD) _��)א-Z&א ?@��A Xא
-  DO0Z$&א (��$E :U##9אA'א *GA##5' 6,##אN'א B)2##%'א

 +ED��pZ&אG +O)-O&א Cא[��אO09& א���ED&א +JD��N B��J
.K��)-E t��N-$%כ +EDf��p&אG

-  W"S5'א) WאNXאא EאF6,א '-,אN'א B)2%'א
 g@&א lDZ&א tmQ 79Jא&#" אא >"#$E :J5&g'א

O9J /3F] א&G +1#%א&-B) vU א&Zא3%Q }%cEG .z"א5 
(B א&$WאKb yG א&DE"3$ אYא SG" א&%Y z"m$c&כ 

 Kb א�.F5אאG lDZ&א t� "E"#F ($E .03-א)
 +Oא�V%&א Cא[אO0&א< אDO$Nא +%eאU B) ‘ETo’ +fSאG

(>כ_ 8-3).
-  JNQA&'א L4F-A3-4'א l,C' 6,אN'א B)2%'א

 d)א]DQ Kb DO0Z$&א ($E :;AXא-@ ;B^"45&'א
 K)-O&א KZSD%&א }$]-Dm0$&א (OU BJ AquaCrop

.K)-E tN-$) +%O3כ gDfp&אG gDpZ&אG
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ńģŠģŐʗǤĝ�ǡģŭǩ�ƚŨƽņǤ�ǶŐơĝʽņƾĪĝ�ǧŐǇǤĝć�4-3�ǡǌŻŭǤĝ

ǶŐųģŏǨǤĝ�ǢǩĝǍƯǤĝȈŠźĭĝ�ŻŨǤĝȈǣưĭĝ�ŻŨǤĝ

ȊƄƥǨǤĝ�ǡǍƥǭǤĝ�ƭǍǨŭǩ0 mm300 mm/day
1,000 mm/10-day
2,000 mm/month

ǵƃĝʽŨǤĝ�ǶŮƃź-15 °C+ 45 °C

ǶŐʗƑǤĝ�ǶśǍƦƄǤĝ15  %100%

ǶŐǩǍŐǤĝ�ŦģʞʵǤĝ�ǶưƄƒ�ƤƒǍņǩ0 m/sec8 m/sec

	ǦģƯǤĝ�řǩ�ŅǈǍǤĝǌ�ƞƄƯǤĝ�ƤŲś�ȈƥƯǩ
�řǔǨǨǤĝ�ȋǨƪưĭĝ�ȋǩǍŐǤĝ�ƭģƯƗĬĝ�řư�ƻĝʽŨŠĪĝ0 %5 %

ȋǩǍŐǤĝ�ŧņʂ�ƄŲľņǤĝ�ƤƒǍņǩ0 mm/day10 mm/day

�	1
��ǡ�ģŐǣƯǤĝǌ�ģŐŠŻǤĝ�źǌŻŨǤĝ�ǢɿŻƯŝ�řǔǨš�ŉŐũ�-JNJUT�PG�DMJNBUJD�EBUB�ǶŐųģŏǨǤĝ�ńģŠģŐʗǤĝ�źǌŻũ�ǶǨţģǈć�8-3�ǢǔƖǤĝ
�ƭģƯƗĬĝ�řư�ƻĝʽŨŠĪĝ�	6
�ǶŐǩǍŐǤĝ�ŦģʞʵǤĝ�ǶưƄƒ�	5
�ǶŐʗƑŏǤĝ�ǶśǍƦƄǤĝ�	4
�ǵƃĝʽŨǤĝ�ǶŮƃź�	3
�ǌ�	2
�ȊƄƥǨǤĝ�ǡǍƥǭǤĝ�ƭǍǨŭǩ

ȋǩǍŐǤĝ�ȋƯŮƄǨǤĝ�ŧņʂ�ƄŲľņǤĝ�	7
ǌ�	ǦģƯǤĝ�řǩ�ŅǈǍǤĝ�	b
�ƞƄƯǤĝ�Ƥų�	a
�ļ�ȈƥƯš
�řǔǨǨǤĝ�ȋǨƪưĭĝ�ȋǩǍŐǤĝ

1 

3 2 

4 

5 

6 

7 
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ŰģŏǨǤĝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

CO2�ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ńģƽǣǩ
 X-QDא&כ "Ocאכ K]א{ qOכD$& +E-Vc&א C1אN-$%&4.� א ($E
 CO2 C9.א) �-] "%$ZE .CO2 C9.א) Kb g-W&א uאR&א Kb

א&$hWE K א[pא�Aא אG אm$N"א(fא 79J [-� א&wO01$ א&91%-�.

�ǢŮĭ�ǌğ�ǶŐŲʞʱģŝ�ǶŐųģŏǩ�ńģŠģŐʗś�ǵģǕģŨǩ�ǢŐƴƖŝ
�ĽʞʵǇǤĝ�ǢľǇņƑǨǤĝ

א E#$א� א&%z"m$c א[pאORpF "VJ CO2 |9) i_ (#אכא! 
 Cא-Vc&א) hED3&03$_ אc%9& Gא +OmE5אF +Oא�V) Cא[אO0Q

 Kא�D$bא&9%| אא zא"m$Nא Bכ%E �O4 (+)>א&3א !DpZ&א
 Kb א<! (#.-,אJ X-כE) ‘MaunaLoa.CO2’ D0$Z%&א

א&%כ0$+ א&.A g-$#E .(AquaCrop B%� SIMUL +OJD@א 
 X-QDא&כ "Ocאכ K]א{ qOכD$& +E-Vc&א C1אN-$%&א&9%| א

 @V) Mauna Loa "rD) Kb +9Wc%&א g-W&א uאR&א Kb
 B) אfO9J j-6#&א (F K$&א Cא[אO0&א z"m$cF .1958 zאJ

 zאJ B) z"Uאא Cא-Vc&א _Sא B) n�Dc&אG "O9W&א CאVOJ
1958 א(א (B אS_ א&DE"3$אC א&%Ob +O903$c%כB א0$Jא5 

 Bכ%E K$&אG ( ) X-O9%&א Kb XאiqS אA5א<! (3"אEy
א0$JאA5א (Vc9& +&-03-אC א&DpZ! א&3א<(+.

�ǶŐǣľǇņƑǩ�ńĝǍŏƑǤ�ǵģǕģŨǩ�ǢŐƴƖŝ
 B) CO2 C9.א) zא"m$Nא Bכ%E

  
 g-$#F .+O903$c%&א Cא-Vc&א Kb _Or9+ א&%#א� DE"3$&
 �A@? א&9%.אC א&O0א[אC א&%VON B) +3$pאA-E5אC א[Z0א

 B%� DATA +OJD.&א&%כ0$+ א Kb !>-S-) KAG +.9$m)
 A1B.CO2’, ‘A2.CO2’,’ KA Cא&9%.א ?@AG AquaCrop
 K]א{ qOאכDF CאZU-F lD$.F .‘‘B1.CO2’ and ‘B2.CO2
-+E>6$אUא CאA-E5אVON Cא&9%.א ?@A Kb X-QDא&כ "Ocאכ

.+.9$m) +OJא%$Sא
 +3Qא�����c&א +��������ZQ5אא C9%9.����א& +���������bאא�אQ "��S-F

B��) +���.9$m) C9.�����א) +�������ZQ5א 

(-U Kb !>-��Sא�������OQ !"��Jא[אAquaCrop C (>��כ_ 
KA Cא&9%.��א ?@��AG (9-3 

W) RCP’s _`%Fאא GאZNא (B א&%SDmאC א&%Vא�O+. כ_ (9|
 +E>6$אUאא CאNאOc&א B) +.9$m) +0OכDF B) d$VE RCP

.+O903$c%&א +OFאcNa%&אG +O]כאc&אG +OS-&-Vא&$כG

	RCP
�ǶƽǣņŲǩ�ńģǮǍʡʱģŏŐƒ�ǶƯśƃğ�ĽƑũ�CO2�ƇŐǕƄŝ�ńģƥƥŲǩć�9-3�ǢǔƖǤĝ
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�ȑƖŏš�Řğ�ģƠšğ�ǦŻŲņƑǨǤĝ�ƮŐƥņƑš
 qOאכD$& +ZU-$) G9+ אWc) Cא[אOQ g-$#F CO2 C9.א)
 !"Z& g-W&א uאR&א Kb +E-Vc&א X-QDא&כ "Ocאכ K]א{

.Cא-VN
 "Ocאכ K]א{ qOכD$& !>"#) +%OU g-$#F CO2 C9.א)
 (ppm 550א`)) g-W&א uאR&א Kb g-Vc&א X-QDא&כ

.(5-3 jG"S) _Orא&%#א +OS79 א[$אJ אADO{אF 5א�0$א
�ǵģǕģŨǩ�ǢŐƴƖŝ�Żŏư�ǶǇľƥǨǤĝ�ŻưĝǍǇǤĝǌ�CO2�ńģƽǣǩ�ǶŐŏś

 K]א`& +E-Vc&א qOאכD$&א Cא[אOQ 79J CO2 |9) g-$#E
 +9c9c& (in ppm) X-O9) B) iqW&אQ +N3א) X-QDא&כ "Ocאכ
 .(6-3 jG"SG 5-3 jG"S) KV)y hOFD$Q +0FD) Cא-Vc&א B)

:+O&א&$א "Jא&3-א wO01F ($E

 - linear) K1� iאD3$Nא iאDSאQ AquaCrop z-3E
 +VNG +3QאN +Vc& CO2 qOאכDF (O3& (interpolation
 Kb qOכD$&א !>"#) DO� +Vc& qOכD$&א34+ א>3$א2 א

א&9%|.
 - jאW) �5א� qOכD$&א !>"#) DO� +Vc&א vZUG אYא

 7&Gאא +Vc9& qOכD$&א +%OU d)א]D0&א D0$ZE ,Cא[אO0&א
 D0$ZEG jאW%&א +Eא"Q _0U +Vc&א v]א כאYא jאW%&א Kb

 +Eאf] "ZQ +Vc&א v]א כאYא !DOאא� +Vc9& qOכD$&א +%OU
.jאW%&א

ȋųģŏǩ�Ƽǣǩ�ĖģƖŠĞ
 Cא[אO0&א B) (CLI +34אQ) Kא�V) |9) iאp]א Bכ%E

 Tnx, ETo, w4א&9-א CאY Cא&9%.א Kb +,-.#%&א +Oא�V%&א
:PLU ,  CO2

 - Create climate’ Kא�V) |9) iאp]א5 אOm&א5 אO$א�Q
 Select climatic file Kא�V) |9) D$א� +%eאU Kb ‘file

 Kא�V) |9) iאp]א D)א5 אאO$א�Q .(4a  - 2-3 _כ<) menu
 Cא[אOQ >אDO$Nא +fSאG Kb <Create climate file>

(Vא�U Kb ‘Import climatic data’ +Oאe%+ אDO$Nא< 
OQא[אV) Cא�Import climatic data menu +O (>כ_ 

4-3 א&77).
 Kא�V) |9) iאp]א +%eאU Kb CLI |9) _OכpF Bכ%E

 gD1) j-1A (a) Cא5 (9.אO$א�Q Create climate file 
 |9) (d) iא-f&א5! אD4 +S5> (c) KZSD) }$]-Dm0F (b)

U B) CO2אJ"! א&O0א[אC (א&pכ_ 10-3).

]CO2>�ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŊǤ�ǶšǍŏƒ�ƇŐǕĝʽŝ�ǧŐǈ�ȊǍņŨš�CO2�Ƽǣǩ�ǶŐŏść�5-3�ǡǌŻŭǤĝ

LineFile contentExplanation

1First line is a descriptiondescription
2YearCO2 (ppm by volume)title
3============================title
41940310.5year (1) and corresponding [CO2]
51960316.91year (2) and corresponding [CO2]
61961317.65year (3) and corresponding [CO2]
.................................

1-n2007383.72year(n-1) and corresponding [CO2]
n2020409.72year(n) and corresponding [CO2]

�ȊǍŭǤĝ�ƻıƴǤĝ�ȋƾ�<CO2>�ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŊǤ�ȊǍŏƒ�ƇŐǕƄņǤ�ǵźŻŨǩ�ǶǨŐǈ�ȊǍņŨš�CO2�Ƽǣǩ�ǶŐŏś�řư�ǡģŊǩć�6-3�ǡǌŻŭǤĝ
ǵģǕģŨǨǤĝ�ǵƄņƾ�řǩ�Ƕŏƒ�Ȋğ�ȋƾ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǫƄŐˎĦŝ�ƃģľņųĪ

LineFile contentExplanation

Constant CO2 concentration of 550 ppm Year CO2 (ppm by volume)
============================
2050 550
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ŰģŏǨǤĝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

�ļ�ȋųģŏǨǤĝ�ƼǣǨǤĝ�ǢŐǔƖņś�ǦŻŲņƑǨǤĝ�ǦǍǇš�ŉŐũ�$SFBUF�DMJNBUF�¾MF�ȋųģŏǩ�Ƽǣǩ�ĖģƖŠĞ�ǶǨţģǈć�10-3�ǢǔƖǤĝ 
�ǵƃĝʽũ�ǶŮƃź�	D
��ȋǩǍŐǤĝ�ȋƯŮƄǨǤĝ�ŧņʂ�ƄŲľņǤĝ�	b
�ǌ�ȊƄƥǨǤĝ�ǡǍƥǭǤĝ�ƭǍǨŭǩ�	a
�ńģƽǣǩ�ƃģŐņųģś�	2
�ǬƽŐƜǍŝǌ�ǬǨƒĝ�ŻšŻŨŝ�	1


ńģŠģŐʗǤĝ�ǵŻưģǈ�řǩ�E
�$0�
�ĖĝǍǭǤĝ

(a) 

1 

(b) 

(d) 
File management panel 

(c) 

2 
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ǶśƄņǤĝ .4

ǶśƄņǤĝ�ƮƥǇǩ�ńģƽǣǩ�ĖģƖŠĞ
 |9) iא��p]א +%eאU K��b +QD&��13/ א) C9.��א) iא��p]א (��$E
 >"��#E ���O4 Create soil profile file +��QD$&��13/ א)

א&%z"m$�������c (��א K��9E (א&��pכ_ 1-4):
א��N) א&9%|.א. 
��Or-F| א&9%|.�. 
 .� Number of Soil horizons +��QD$&א C��30אI >"��J

(5 - 1 B))

 .>.Soil textural class +��QD$&א zא-��U |��OV6F
��N%אכ+ כ_ E.Thickness +��30I$��) א�$Oא5 ?. 

 B) +J-%W%& Cא[��אOQ g-��$#F +��%eאU B��) uא��Vrאא
 ���e6אm&א� א$V$��Nא Bכ��%E .+��QD$&א zא-��U Cא��.OV6F

 B) +��QD$&1{ א��NG +��30I _כ��& +��QD$9& +��OeאEqO.&א
.Cא[אO0&��9כ אF

 /13) ���e6א� +��%eאU lDJ (��$E |��9%&א iא��p]א "��ZQ
 z-��3E Xא z"m$��c%9& Bכ��%E ���O4 (2-4 _כ��p&א) +��QD$&א

.+��QD$9& +��OeאEqO.&א ���e6אm&א _��E"Z$Q

�4FMFDU�$SFBUF��ǶśƄŝ�ƮƥǇǩ�Ƽǣǩ�ȑƖŠğ�Ƅņųĝ�Ƅǩĭĝ�� ��ǶśƄņǤĝ�ƮƥǇǩ�Ƅǩĭĝ�	1
�ǦŻŲņƑǨǤĝ�ƃģŐņųģść�1-4�ǢǔƖǤĝ
4FMFDU�TPJM�QSP��ǶśƄņǤĝ�ƮƥǇǩ�Ƽǣǩ�Ƅņųĝ�ȈǤĞ�ǦŻŲņƑǨǤĝ�ǢųŻš�ǶŐƑŐţƄǤĝ�ǶǨţģǇǤĝ�ȋƾ�ńģƽǣǨǤĝ�ǵƃĝźĞ�ǶũǍǤ�ȋƾ���TPJM�QSP¾MF�¾Me

�$SFBUF�B�TPJM�QSP¾MF�¾MF��ǶśƄŝ�ƮƥǇǩ�Ƽǣǩ�ȑƖŠğ�Ƅǩĭĝ�ƃģņŲš�	4
�ǌğ�ǵźǍŮǍǨǤĝ�ǶśƄņǤĝ�ƮƥǇǩ�ńģƽǣǩ�Żũğ�ƃģņŲš�	3
�ŉŐũ�¾MF�¾MF

3 

(a) 
(b) 

(c) 

(d) 

(e) 

File management panel 

2 
1 

4 
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ǶśƄņǤĝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

�ǶśƄņǤĝ�ńģǇľƦ�ƚţģƛųǌ�´%FTDSJQUJPOµ�ƼŐƜǍņǤĝ�ģǭˋģǭŮĝǌǌ��4PJM�QSP¾MF�DIBSBDUFSJTUJDT�ǶśƄņǤĝ�ƚţģƛų�ǶǨţģǈć�2-4�ǢǔƖǤĝ
’$BQJMMBSZ�SJTFµ�ȊƄƯƖǤĝ�źǍƯƛǤĝǌ�´4PJM�TVSGBDFµ�ǶśƄņǤĝ�ŧƥƒǌ�´$IBSBDUFSJTUJDT�PG�TPJM�IPSJ[POT‘

Tabular sheets 

ǶśƄņǤĝ�ƮƥǇǩ�ƚţģƛų
 C30אI |9$m%& +OeאEqO.&א +QD$&א �e6א� lDJ ($E

 Xא Bכ%E �O4 (1-4 jG"S) +QD$&1{ אN +30IG +QD$&א
 /13) �e6א� +%e3א& CאfS9$| א&-אm) Kb אf9E"ZF ($E

א&$Soil profile characteristics +QD (א&pכ_ 2-4):

 - |r-&א _E"Z$& z"m$cF :Description |Or-$&א
.+QD$&9%| (13/ א&

 - Characteristics of soil +QD$&א C30אI �e6א�
 _E"ZFG Cא&301א >"J DOOR$& z"m$cF :horizons

 j-Q@&4" א "VJ +QD$9& Keא&%א x-$#%&אG אf$אכ%N

 (SAT) אא>0א� "VJG (FC) +O93#&א +Zc&א "VJG (PWP)
 "E"#F ($E .(Ksat) +Z0p%&א +OכO&G5"Of&א +O9UאV&אG

 stoniness !5אW#&0+ אc] +4-& Kb CאE-6#&כ9$+ א
כB) +E-�) +0cV כ9$+ א&$QD+ (%א 79J D{aE א&%אi א&%$א� 

 Kb 5G@W&31+ אV) /N-F j"Z) "E"#F ($EG .TAW
&-U +4אO9Q+ אא�$DאZ0F penetrability 2א א6F5א� 

.+QD$&א
 - (U5 _E"Z$& z"m$cF :Soil surface +QD$&1{ אN

.(REW)Dm0$&א _fc&א iא&%אG (CN) KV#V%&א
 - !DEאZ%& z"m$cF :Capillary rise gDZp&א >-Z6&א

 -#] _3$VF Xא Bכ%E K$&א +O%�Jא? אאO%&א +O%כ
.+EDZp&א +rאm&1+ אNא-Q 79Jאא
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ǶśƄņǤĝ�ƮƥǇǩ�ƚţģƛų�ŻšŻŨŝ�Żŏư�ńģƪũıǩć�1-4�ǡǌŻŭǤĝ

�TAW�ŦģņǨǤĝ�ĖģǨǤĝ�ǶǨŐǈ�ȋƾ�ǶƒǍƑŨǩ�ńģǈǌʽƾ�źǍŮǌ�ǶǤģũ�ȋƾ�ƤǇƾ�ǶśƄņǤĝ�řǩ�ǵźŻƯņǩ�ńģǇľƦ�ƃģľņưĝ�ǧņš��ńģǇľƥǤĝ�źŻư 

�ńģǇľƥǤĝ�řŐʏ�,TBU��ǶǨŐǈ�ȋƾ�ǌğ�	��NN�N�řǩ�ƄľǕğ�ńģǈǌʽƾ


:)șSAT
�ƭģľƗĬĝ�Żŏưǌ�	șFc
�ǶŐǣǇŨǤĝ�ǶƯƑǤĝǌ�	șpWp
�ǡǍśžǤĝ�Żũ�Żŏư�ǶśƄņǣǤ�ȋţģǨǤĝ�ȇǍņŨǨǤĝ

�ƄľƯš
�ƃǌžŭǤĝ�ǶǇƥŏǩ�ȋƾ�ĖģǨǤĝ�řʡʶŲŝ�ǧŭũ�	ǡǍƛŨǨǤĝ�ƚţģƛų�řǩ�ƄľņƯš�ȊžǤĝǌ
�ƃǌžŭǤĝ�ǶǇƥŏǩ�ǆǨưǌ�	șPWP
ǌ�	șFC
�řŐʏ�ǅ˅ƽǤĝ�řǩ�ǢǕ�źŻŨš

�ŧƖǤĝ�ńĝʽņƾ�ȋƾ�ƻģƽŭǤĝ�źģǭŮĞ�ƃǍǭƫ�Ǣǈǌ�ƃǌžŭǤĝ�ǶǇƥŏǩ�ȋƾ�ƇŭņŨǨǤĝ�ĖģǨǤĝ�ǶŐǨǕ�ńźĝźƆĝ�ģǨǣǕ�TAW�ǶǨŐǈ�ŅƯƽŝƃĝ�ģǨǣǕ��	TAW�ļ�Ǭŏư

�ǶśƄņǤĝ�ǦĝǍǈ�řǩ�TAW�ǧŐǈ�ūģņŏņƒĝ�ǌğ�ǶśƄņǤĝ�ǦĝǍǈ�ƭĝǍŠğ�ƼǣņŲǨǤ�AquaCrop�ŬǩģŠƄś�ńģŠģŐʏ�ǵŻưģǈ�ȋƾ�ǵƄƾǍņǨǤĝ�TAW�ǧŐǈ�ǦĝŻŲņƒĝ�řǔǨš

�șPWP
�șFC
�șSAT�řǩ�ǢǔǤ�ģŐǣŨǩ�ǵźŻŨǩ�ǧŐǈ�ƄƾǍŝ�ǦŻư�Żŏư�ǓǤŽǌ�QFEP�	QFEP USBOTGFS�GVODUJPOT �ǢɿǍŨŝ�Ʈśģŝ�ǵŻưģƑǨś

:)Ksat
ǶƯľƖǨǤĝ�ǶŐǔŐǤǌʹŻŐǭǤĝ�ǶŐǣǈģŏǤĝ

�ǶśƄņǤĝ�ǦĝǍǈ�ƭĝǍŠğ�ƼǣņŲǨǤ�AquaCrop�ŬǩģŠƄś�ńģŠģŐʏ�ǵŻưģǈ�ȋƾ�ǵƄƾǍņǨǤĝ�LTBU�ǧŐǈ�ǦĝŻŲņƒĝ�řǔǨš

	M���NN�EBZřǩ�ƄƴƜğ
�ǵƄŐƴƜ�ǶǨŐǇǤĝ�ǫžǮ�řǔŝ�ǧǤ�ģǩ�,TBU�ǶǨŐǇǤ�ĝŻŮ�ǶƒģƑũ�ȋǣųĝŻǤĝ�ƼʞʵƛņǤĝǌ�ļƄƑņǤĝ�ǵģǕģŨǩ�ŘǍǔŝ�Ī

�ǶŐƾǍŭǤĝ�ǫģŐǨǤĝ�ȈǤĞ�ŧƗƄǤĝ�ǌğ�ƄƗģľǨǤĝ�ȋŨƥƑǤĝ�ŘģʞʵŭǤģś�ǐľŏņǣǤ�ģŐŮǍǤǌʹŻŐǭǤĝ�ȋƾ�ǦŻŲņƑš�ȋľʡʵŭŝ�ǢǩģƯǩ�ǍǮǌ�:)cN
�ŘģʞʵŭǤĝ�ȋŏŨŏǩ�ǧǈƃ

�ȊƄƥǨǤĝ�ǡǍƥǭǤĝ�Ɵţģƾ�řǩ

� ��ǶǨŐǈ�řǩ�ǶŐơĝʽņƾĪĝ�ǶǨŐǇǤĝ�ŬņŏņƑŝ��ȋŨƥƑǤĝ�ŘģʞʵŭǤĝ�ǶŐǨǮğ�ńźĝźƆĝ�ģǨǣǕ�CN�ƄľǕ�ģǨǣǕ��ȋŨƥƑǤĝ�ŘģʞʵŭǤĝ�ǵģǕģŨǨǤ�ȋŏŨŏǨǤĝ�ǧǈƃ�ǦŻŲņƑš

�ǶśƄņǤĝ�řǩ�ǶŐŨƥƑǤĝ�ǶǇľƥǣǤ�,TBU

� ��ƚţģƛŲǕ�ģǮŻšŻŨņǤ�CN�ȋŏŨŏǨǤĝ�ǧǈƃ�Ȉǣưǌ�ȋŨƥƑǤĝ�ŘģʞʵŭǤĝ�Ȉǣư�ƄŞǐŝ�ȋņǤĝ�ȋơĝʹĭĝ�ńĪģǨƯņƒĝǌ�ǡǍǇŨǤĝ�ǢŐǔƖŝ�ǶǇʞʵƦ�ǶƾƄƯǩ�Ľŭš

�	ƏźģƑǤĝ�ǢƛƽǤĝ�ƄƪŠĝ
�ǢǇŨǤĝ�ǵƃĝźĬ

�ǶǈģƥǤĝ�ǶšźǌŻŨǩ�ƻǌʽƫ�ȋƾ�ǶśƄņǤĝ�řǩ�ƄŲľņʔ�Řğ�řǔǨš�ȋņǤĝ�ǫģŐǨǤĝ�ǶŐǨǕ�řư�ƄľƯšǌ :)rEW
�ƄŲľņǤĝ�ǢǭƑǤĝ�ĖģǨǤĝ

��REW��������	șFC 
�șBJS�ESZ  ZF
TVSG���ǶŐǤģņǤĝ�ǶǤźģƯǨǤĝ�řǩ�ĽƑŨšǌ

��șBJS�ESZ�������șPWP��ŉŐũ

�ģǭŏǩ�ƄŲľņǤĝ�ǢƛŨš�ȋņǤĝ�	ƄņǨǤģś
�ǶŐŨƥƑǤĝ�ǶśƄņǤĝ�ǶǇľƦ�ǶǕģǨƒ�ȋǮ�Z
e,surf

 = 40 mm ǌ

)thickness )m) of the evaporating surface layer) 

�	ǶʞʵƯƖǤĝ�ǶƜģŲǤģś�ĖģǨǤĝ�ƭģƽŝƃĝ
�ȊƄƯƖǤĝ�źǍƯƛǤĝ

� ��șPWP
�șFC
�řǩ�ıǕ�ǧŐǈ�ƃģľņưĪĝ�řŐƯś�žųĭģś�ǶśƄŝ�ǶǇľƦ�ǢǔǤ�ȊƄƯƖǤĝ�źǍƯƛǤĝ�ǵģǕģŨǨǤ�ǶǩŻŲņƑǨǤĝ�ǶŐơĝʽņƾĪĝ�ǧŐǇǤĝ�Ȉǣư�ǡǍƛŨǤĝ�ǧņš

�șSATɃ�,TBU

� ���ƃǌžŭǤĝ�ǶǇƥŏǩ�ǫģŭˋģś�źŻŨǩ�ǆǨư�Żŏư�ǶŐƾǍŭǤĝ�ǫģŐǨǤĝ�ŧƥƒ�řǩ�ŻƯƛŝ�Řğ�řǔǨš�ȋņǤĝ�ǶŐǨƪưĭĝ�ǫģŐǨǤĝ�ǶŐǨǕ�ǵƄɿģƯǩ�ǦŻŲņƑǨǤĝ�ƮŐƥņƑš

�	ǡǍƛŨǨǤĝ�ƚţģƛų�řǩ�ȋǮǌ�Żũĝǌ�Ƅņǩ�ģǭņǕģǨƒ
�ƃǌžŭǤĝ�ǶǇƥŏǩ�ǫģŭˋģś�ȋǨƪưĭĝ�ȊƄƯƖǤĝ�źǍƯƛǤĝ�ŘǍǔš��3�4�ǢǔƖǤĝ�ȋƾ�ǡģŊǨǤĝ�ȋƾ

�ƃģņǩğ�4�ǶŐƾǍŮ�ǫģŐǩ�ŧƥƒ�ǆǨƯǤ�	ǶơǌʽƯǨǤĝ�NN�EBZ�����řǩ�ĪŻś
�NN�EBZ�1�źǌŻŨś�ǍǮǌ�ǶśƄņǤĝ�ńģǇľƥǤ�ǶśƄņǤĝ�ƚţģƛų�ǢŮğ�řǩ�ģƾǌʽƯǩ

�ǶǇƥŏǩ�Ǣƽƒğ�ȈǤĞ�ȊƄƯƖǤĝ�źǍƯƛǤĝ�ǶŐǨǕ�ǢŐǣǇņǤ�ńģǇľƥǣǤ�TQJO�CVUUPO�ǦŻŲņƒĝ�	2
�Ƅņǩ�2�Żŏư�ǶŐƾǍŭǤĝ�ǫģŐǨǤĝ�ǆǨư�ŻšŻŨņś�	1
�ǧǈ�ǓǤžǤ

�NN�EBZ�����Ȉņũ�ƃǌžŭǤĝ

� ��	3�4�ǢǔƖǤĝ
��3FTFU��Ƅǩĭĝ�ǶƥƒĝǍś�ǶŐơĝʽņƾĪĝ�ģǭǨŐǈ�ȈǤĞ�ȊƄƯƖǤĝ�źǍƯƛǤĝ�ǵģǕģŨǨǤ�ǶǩŻŲņƑǨǤĝ�ńıǩģƯǨǤĝ�ǵźģưĞ�řǔǨš

� ��ǵƄɿģƯǨǤĝ�ǶŐǨƪưĭĝ�ǶǨŐǇǤĝ�řư�ǵģǕģŨǨǤĝ�ǢŐƴƖŝ�Żŏư�ȊƄƯƖǤĝ�źǍƯƛǤĝ�ǶǨŐǈ�ƼǣņŲŝ�Řğ�řǔǨš

-��ŻŮǍŝ�Ī
�ǶŐǣǇŨǤĝ�ǶƯƑǤĝ�ǶǨŐǈ�řǩ�ƄľǕğ�ǌğ�ȊǌģƑš�ƃǌžŭǤĝ�ǶǇƥŏǩ�ȋƾ�ȋţģǨǤĝ�ȇǍņŨǨǤĝ�ŘģǕ�ĝŽĞ�ƄƴƜğ�ȊƄƯƖǤĝ�źǍƯƛǤĝ�ǶǨŐǈ�ŘǍǔņƒ

�	Ȉǣưĭĝ�ǍŨŠ�ǫģŐǨǤĝ�ǒƄŨŝ�Řğ�řǩ�ƄŐŊǔś�ƄƴƜğ�ǶŐǔŐǤǌʹŻŐǭǤĝ�ǶŐǣǈģŏǤĝ
�ǡǍśžǤĝ�Żũ�řǩ�ģľʡʵǈ�ŘģǕ�ĝŽĞ�ǌğ�	ǶƯƾĝź�ǵǍǈ

-���ǵƄɿģƯǨǤĝ�ǢŮğ�řǩ�ǶśƄņǤĝ�ƮƥǇǩ�ƚţģƛų�ǶǨţģǈ�ȋƾ�źŻŨǨǤĝ�ǆǨƯǤĝ�řư�ǶŐƾǍŭǤĝ�ǫģŐǨǤĝ�ŧƥƒ�ǆǨư�Ƽǣņųĝ�ŽĞ�ȊƄƯƖǤĝ�źǍƯƛǤĝ�ǶǨŐǈ�ƼǣņŲņƒ

�(SPVOEXBUFS�DIBSBDUFSJTUJDT�ǶŐƾǍŭǤĝ�ǫģŐǨǤĝ�ƚţģƛų�ǶǨţģǈ�ȋƾ�ǵģǕģŨǨǤĝ�ǢŮğ�řǩ�	ǫģŐǨǤĝ�ǶŐưǍŠǌ
�ǶŐƾǍŭǤĝ�ǫģŐǨǤĝ�ǆǨư�ŻšŻŨŝ�ǧņš
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ǶśƄņǤĝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

�řǔǨš�ŉŐũ��4PJM�QSP¾MF�DIBSBDUFSJTUJDT�ǶśƄņǤĝ�ƚţģƛų�ǶǨţģǈ�řǩ�´$BQJMMBSZ�SJTFµ�ȊƄƯƖǤĝ�źǍƯƛǤĝ�ǶǭŮĝǌć�3-4�ǢǔƖǤĝ
�TQJO�CVUUPOT�ǶƥƒĝǍś�	řŐƯǩ�ǡǍƛŨǩ�ǢŮğ�řǩ
�ƃǌžŭǤĝ�ǶǇƥŏǩ�ǫģŭˋģś�ĝźǍƯƜ�ǢǇņŏʃ�Řğ�řǔǨš�ȋņǤĝ�ǶŐǨƪưĭĝ�ǫģŐǨǤĝ�ǶŐǨǕ�ǵƄɿģƯǩ

ǶŐƾǍŭǤĝ�ǫģŐǨǣǤ�źŻŨǩ�ǆǨƯǤ�ǓǤŽǌ

Spin buttons 

2.7 mm / day 

Maximum amount of 
water that can move 
upwards in the soil 
SUR¿OH�WR�WKH�ERWWRP�RI�
the root zone for the 
selected depth of the 
ground water table 

Selected depth of the 
ground water table  

�ǫģŐǨǤĝ�ŧƥĔĔƒ�Ƽǣǩ�ĖģƖŠĞ
ǶŐƾǍŭǤĝ

 "VJ +��Ob-W&א? א��O%&1{ א��N |9) �-��] "��E"#F h��WE
 Select +Ob-S ?א��O) |9) D��$א� +��%eאU K��b [eא��p]א

groundwater file (א&��pכ_ 4-4) Qא�$��Oא5 א��4" 
 (b) Gא B��O$Qא? }א��O) +��OJ-]G w��%J (a) :B��E5אOm&א

 z-3E כ��&Y "ZQ .B��EDOR$) ?א��O) +��OJ-] Gא w��%J
 +��Ob-W&א? א��O%&1{ א��N ���e6א� "��E"#$Q z"m$��c%&א
(��OJ-]G w��%J+ א&%��Oא? א&��Ob-W+), Gא&$��E K%כ��f�DJ Bא 

 +Ob-W&א? א��O%&א ���e6א� +��%eאU K��b א��f9E"ZFG
Groundwater characteristic (א&��pכ_ 5-4).

 Xא כאYא +��Ob-W&א? א��O%&1{ א��N "��E"#$& +��Sא 4א
1��N{ א&%��Oא? א&��3O%J +��Ob-Wא (אכ`��B) D א��ZQ5+ א($א5 

 >-Z6&א< אZ0$��Nא Bכ��%E ���O4 (5G@��W&��31+ אV) v��#F
.gDZp&א

�ǶŐƾǍŭǤĝ�ǫģŐǨǤĝ�ŧƥĔĔƒ�ƚţģƛų
 w%Z&א) +Ob-W&א? א��O%&1{ א��N �e6א� lDJ ($E

 �e6א� +%eאU K��b אf9E"ZF Bכ%E �O4 (?א��O%&א +��OJ-]G
:Groundwater characteristic +Ob-W&א? א��O%&א

 - j9$.+ �אm%&א Cא��UGא& ���e6אm&א "��E"#F (��$E
 jGאא z-O&א&7 א +Q-��cV) +��0UאZ$%&א j-��6.&א

 B)q&א /) !D��OR$) ���e6אm&א v��]א כאYא ,C��0אUאD%9&
 .(A - 5-4 _כ��p&א)

 - v]א כאYא C0אUאD%9& jGאא z-��O&א "��E"#$& K��Jא <א
 .B)q&א /) +��$Qא{ ���e6אm&א
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ĽʞʱŻŝ�ǢŐǤź

 w%J א�$V$NאQ AquaCrop d)א]DQ z-3E ,_ORp$&א iאV{א
 K1� iאD3$NאQ z-E _א &כf$OJ-]G +Ob-W&א? אO%&1{ אN

 zאE0+ &אcV&אQ א(א .(B- 5-4 _כp&א) !>"#%&א (O3&א BOQ
 Xא AquaCrop d)א]DQ D0$ZOb Cא[אO0&א !D$b �5א� +ZUא&-א

 Kb א%fO$%O3& XאEGאc) +Ob-W&א? אO%&א +OJ-]G w%J
 XאEGאc) Gא jGאא z-O9& 3אQאN z-O&א Xא כאYא jGאא z-O&א

 z-O9& א34א z-O&א Xא כאYא DOאא� z-O&א Kb א%fO$%O3&
.DOאא�

�ƃģņŲš�� ��ńģƽǣǨǤĝ�ǵƃĝźĞ�ǶũǍǤ�ŧņƽš��(SPVOEXBUFS��ǶŐƾǍŮ�ǫģŐǩ�Ƅǩĭĝ�ƃģŐņųĝć�4-4�ǢǔƖǤĝ
�ǶŐƾǍŮ�ǫģŐǩ�Ƽǣǩ�Ƅņųĝ�ǶǨţģǈ�ȈǤĞ�ǢƛŐƾ��4FMFDU�$SFBUF�(SPVOEXBUFS�¾MF��ǶŐƾǍŮ�ǫģŐǩ�Ƽǣǩ�ȑƖŠğ�Ƅņųĝ�Ƅǩĭĝ�ǦŻŲņƑǨǤĝ

�ǶŐƾǍŮ�ǫģŐǩ�Ƽǣǩ�ȑƖŠğ�Ƅǩĭĝ�ƃģņŲš�	4
�ǌğ�ǵźǍŮǍǨǤĝ�ǶŐƾǍŭǤĝ�ǫģŐǨǤĝ�ńģƽǣǩ�Żũğ�ƃģŐņųĝ�ǬŏǔǨš�	3
�ŉŐũ�4FMFDU�HSPVOEXBUFS�¾MF
	b�ǌğ�a�ƼǣǨǤĝ�ƭǍŠ�ŻšŻŨņś
��$SFBUF�(SPVOEXBUFS�¾MF<

4 

3 

1 

(a) 

(b) 

2 

File management panel 
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ǶśƄņǤĝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

�Ǧģšĭ�ǓǤŽǌ�ǶũǍǣǨǤĝ�	3
�ǶŐƾǍŭǤĝ�ǫģŐǨǤĝ�ŧƥƒ�ǆǨư�	2
�ńģľǈĝʽǨǣǤ�ǡǌĭĝ�ǦǍŐǤĝ�	1
�ŻšŻŨņś�ǦŻŲņƑǨǤĝ�ǦǍǇš�	A
ć�5-4�ǢǔƖǤĝ
�ŧƥƒ�ŅŨŝ�ǶŐƾǍŭǤĝ�ǫģŐǨǤĝ�ŧƥƒ�ǆǨư�ƤƥŲǩ� �ǶŐƾǍŭǤĝ�ǫģŐǨǤĝ�ƚţģƛų�ǶǨţģǈ�ȋƾ�ǵźŻŨǩ

A�ȋƾ�ǵźŻŨǨǤĝ�ńģƽƜĝǍǨǣǤ�ģƯľŝ�2001ǌ�2000�ȋǩģư�ȋƾ�ǶśƄņǤĝ

3
2 

A 

1 

B 



ĽʞʱŻŝ�ǢŐǤź

ǡǍƛŨǨǤĝ .5

�Crop�ǡǍƛŨǨǤĝ�ƚţģƛų
$IBSBDUFSJTUJDT

crop parameters�ǡǍƛŨǨǤĝ�ńĝ̔ ņǩĝ́ ģś

� �crop Type�ǡǍƛŨǨǤĝ�ƭǍŠ

 uא� (/ א�$אO9U j-6#%&א CאD$)א5אQ �-]G >"J |9$mE
 Kb "E"S j-6#) iאp]א "VJ 5א$m%&א j-6#%&א �-]

:BOQ qOO%$&א ($E AquaCrop d)א]DQ

 - fruit/grain �-0#&א G9.-אכ] א& +W$V%&א _Orא&%#א
 B) �iא"$Q9+, אR&א _OכpF !D$b /)) producing crops

 D<a) iאVQ ($E אf&א� B) K$&א flowering 5אAyאא
 .(Harvest Index >א&6#א

 - leafy vegetable crops +OU5-&א5 אLm&א _Orא#)
 7V0EG ,50$אJאא BOZQ 5אAyאא C9-(אZ) @�aF א �O4

.(Cאא[0א B) א�i"Q >א&6#א D<a)
 - root and tuber crops +O]5"&אG +E5@W&א _Orא&%#א

 Gא Cא&"5[א BE-כF B) א�i"Q ,+9R&א _OכpF !D$b /))
mLF) א&W@5, א&$7V0E K �א&fא (D<a א&6#א<).

� � calibrated crops�ǵƄɿģƯǨǤĝ�ǢŐƜģŨǨǤĝ

 v%F CאD$)א5אQ 79J AquaCrop Cא[אOQ !"JאU g-$#F
 ,B13&א ,DOZp&א :+O&א&$א _Orא &#%9אfV) w3#$&אG אfFDEאZ)
 j-b ,(+ZObD&א&@5! א) z-�Dc&א ,y5א, אא-VOא, כIא&@5!, א&10א

 ,|O$&א ,n%p&0א< אJ ,Dכc&א h6U ,gDכc&5 א"]-p&א, אE-6&א
 _Orא#) C9.א) C5א-pV%&א Kb "S-E .}%3&אG  ,!5G"V0&א
א�F "U .xDכ-A X@? א&9%.אr Cא&#+ &�O09אC א&$f.6F Kא 

 �GDp&א DORF "VJ !DEאZ%&א B) "Eq%&א� א&7 א$#F "UG ,t3b

א&9F BJ +O�O0כ א&%@כ-Kb !5 א&%pV-5אE .C%כB א&-j-r א&7 
:Kb AquaCrop C5א-pV) /O%W& /SאD%& +O%U5 +0$כ) 

https://www.zotero.org/groups/aquacrop_publication 

� ��ǶǇǣƯņǨǤĝǌ�ǶƪƾģŨǨǤĝ�ǢŐƜģŨǨǤĝ�ńĝ̔ ņǩĝ́ ģś
�ǶƪƾģŨǨǤĝ�ƄŐƵǌ�ƼŏƛǤģś 

 $POTFSWBUJWF
�DVMUJWBS�TQFDJ¾D 
and non-conservative crop parameters

 gDA-S _כpQ DOR$F א :+�bא&%#א _Orא&%#א CאD$)א5אQ
 KbאDRW&א /U-%&א Gא +E5אא<א CאN5א&%%א Gא B)q&5 אGD) /)

 DOR$F א CאD$)א&0א5א ?@A Xא� אLEא lD$.%&א B)G .א�V%&א Gא
 Cא<אfSאא C0$אJ _`) .כ&Y uא� Df�E (& א) uאVrאא /)

 .(*WP) +E-O#&9כ9$+ א& +&"Z%&א? אO%&א +OSא[$אG

 :+�bא&%#א DO�G |V6&אQ +39Z$%&א _Orא&%#א CאD$)א5אQ
 |Vr 5אO$א� "VJ _E"ZF 7&א CאD$)א&0א5א ?@A א�$#F "U
(BJ |9$m א&V6| א&%א�-Z%& YאDE! א&j-6#%, אVJ G"(א 

 !DEאZ%&א "VJ +�GD.%&א uGD�&א BJ +O�O0&א �GDp&9$| אmF
 _E"0F "VJ Gא (+QD$&13/ א) Kb �GDp&א Gא<א5! א&3#_ א)

.�DR&3+ אEDI

�ǡǍƛŨǨǤĝ�ńĝ̔ ņǩĝ́ ģś�Ƥľơ 

Tuning of crop parameters

א F#$א� א&0א5א($DאC א&%#א�b+ א&VJ _E"ZF 7" אDSאi (#אכא! 
&�OQG >"#) |V6+ (#"<! (כ%א 9%Q !>"#) KA.אC א&%Vא� 

 Gא +�bא&%#א _Orא&%#א CאD$)א5אQ א<א5! א&3#_......א&�). א(אG
 �O4 ,_E"ZF 7&א� א$#F "3b |V6&אQ +39Z$%&א CאD$)א&0א5א
 Gא<א5! א&3#_ אQ D{א$F "UG 5א$m%&א |V6&א DOR$Q DOR$F אf]א

א&Kb �GDp (13/ א&$QD+ אG א&%Vא�.

https://www.zotero.org/groups/aquacrop_publication
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:B) t0L&א +O9%J |&א$FG

1 . +%eא&3א Kb j-6#%&א אfOb �5qE K$&א +�O0&א "E"#F
:+OcOeD&א

 -;j-6#%&א [Ob �5qE g@&א /U-%9& א�V%&9| א) _O%#F
 - (K)-O&א (E-3$&א /�G Kb) j-6#%&9| א) _O%#F

.t0� 7&א� א$#E g@&א
 - Cא[אOQ [Ob Db-$F g@&א (N-%9& +J5אq&א �E5אF "E"#F

.t0L9& +3OU>
 }1NG +QD$&13/ א)G _3#&א<א5! אG gD&א Cא� (9.א$#F א

 Kb j-6#%&א -%] D0$ZE �O4 ,_O%#F 7&א +Ob-W&א? אO%&א
(9| א&XG"Q j-6#% אfSא< א&%Oא? Gא&G +Q-6mא&4-9%+,

2 . �e6א� +%eאU Kb _Orא&%#א CאD$)א5אQ !DEאZ)
_Orא&%#א

 - j-6#%&א CאD$)א5אQ (K)-O&א (E-3$&א /�G Kb) t0�
 j-6#%&א CאD$)א5אQG ,(אOS-&-VO.&א) |V6&אQ +39Z$%&א

 Kb �GDp&א hc#QG !5אא<אG +J5אq&אQ D{א$F K$&א
 .+QD$&א

א&$#-E_ (B א&E-3$) א&K)-O א&D4 +S5> /�G 7א5! - 
 5-1F _4אD) !")G j-I Xא B) "$9אכ& j-6#%&א -%]

 "VJ !5אD#&א +S5> zא�V& אf9E"ZF ($ON j-6#%&א
;xDא� Cא-Vc& !א&%#אכא _ORpF

 - CאD$)א5אQ �.4G +QD$&א +Q-6m& j-6#%&א !DEאZ)
."E"S |9) Kb +U"Q �-0L%&א j-6#%&א

ǶưĝʹʾǤĝ��ƃĝžľǤĝ�űʞʱģŝ

ǶưĝʹʾǤĝ��ƃĝžľǤĝ�űʞʱģŝ�ŻšŻŨŝ

 j-6#%&א5 אO$א� "VJ +J5אq&א&0@א5/ א �E5אF "E"#F Bכ%E
:BO$O&א&$א BO$3ED1&א x"4אQ (1-5 _כp&א)

 j-6#) |9) D$א� +%eאU Kb j-6#%&א5 אO$א� "VJ
 +J5אq&א �E5אF !@bא [אOe39אF }$.F Select crop file

 Gא&0@א5 א �E5אF "E"#F ($E �O4 Planting date
.(A 1-5 _כp&א) +J5אq&א

 j-6#%&א5 אO$א� "ZQ +J5אq&א �E5אF _E"ZF Bכ%E
.(B 1-5 _כp&א) Main menu +OcOeD&א +%eא&3א Kb

 g@&א zאZ&א DOORF Gא "E"#F _0U Kא�V) |9) "E"#F hWE
Ob ($E] א&5qאJ+ אG א&0@אKb ,5 א&%`אj א&%Kb lGDZ א&pכ_ 

.1st of December -A +J5אq&א �E5אF

ǶưĝʹʾǤĝ���ƃĝžľǤĝ�űʞʱģŝ�ŻŐǤǍŝ

DQ z"3E[א(AquaCrop d אא(כא[F "E"#$& +Oא�E5 א&0@א5 
/ א&5qאJ+ אJ$%א<א 79J א&O0א[אC א&%Vא�O+ אYא &) EכA B@א 

א&$א�E5 (#"<א (א&pכ_ B, b 1-5). E#"< א&%OZ) z"m$cא5א 
 +S5> Gא gD1%&א j-1f&א<א א&7 אV$Nא jGאא z-O&א +%eאU Kb

 Onset based on rainfall or temperature !5אD#&א
 d)א]DQ z-3E .jGאא z-O&א �-U-& KV)q&א jאW%&א >"#E כ%א

 gD1%&א j-1f9& KכOFא)-FGא (OO3F iאDSאQ AquaCrop
 jאW%&א Kb +J5אq&א&0@א5 / א �E5אF _0U !5אD#&א CאS5> Gא

 BE>"#%&א DOאא� z-O&אG jGאא z-O&א BOQ /Uא&-א KV)q&א
 w3#F K$&א jGאא z-O&א "OJא-) >"#EG �#0&א !@bא] Kb

א&%OZא5 (א&pכ_ 2-5).

 X-כE :iAS&'א !"S\'א j6G [אPR *Gא'?^א m9^אZ 292%Z
 �E5אF >"#$E �O4 +O9Z0&א +J5אq9& 0אNאV) 5אOm&א א@A

א&0@א5 אG א&5qא3bG +Jא &כ%O+ א&j-1f א&gD1% (כ5qאJ+ א&%3{ 
.(tN-$%&א �OQאא D#0&א� אV) Kb g-$p&א

 X-כE :;^אA%'א *Q^B j6G [אPR *Gא'?^א m9^אZ 292%Z
 +OZOQD&א +J5אq9& +J5אq&א �E5אF "E"#$& 0אNאV) 5אOm&א א@A

 Cא�אV%&א Kb !5G"V0&א +J5אqא&0א5<! (כ Cא�אV%&א Kb
.(+&"$Z%&א

 �D$3%&א :(*Gא'?^א m9^4א' JFאn'א UA4C&'א) J'א',"1 א'4א
 g@&א5 אOZ%&א w3#E �E5אF jGא -A +J5אq&א �E5א$& jGאא

 �E5$9א& +O&אF xDא� �E5א-F 5אO$א� Bכ%E א5?. כ%אO$א� (F
 K&א&$א �G"#&א D)א5 א����O$א�Q >"#%&א5 א���OZ%&א w3#FG jGאא

 <Next Days> 
(א&pכ_ 2-5). 
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��ǶưĝʹʾǤĝ�ƃĝžľǤĝ�űʞʱģŝ�źŻŨš�Řğ�Ľŭš�	3�Ȉņũ�1�řǩ�ńĝǍƥŲǤĝ
�ǡǍƛŨǩ�Ƽǣǩ�ŻšŻŨņś�ǦŻŲņƑǨǤĝ�ǦǍǇš�ģǩŻŏư�	A
ć�1-5�ǢǔƖǤĝ 
�Ȉǣư�ĝźģǨņưĝ�űʞʱģŝ�ŻŐǤǍŝ�	b
�ƄųĠ�űĔĔʞʱģŝ�ŻšŻŨŝ�	a
�ǆʡʵƦ�řư�ǡǍƛŨǩ�Ƽǣǩ�ƃģŐņųĝ�ŻƯś�ǶưĝʹʾǤĝ�ƃĝžľǤĝ�űĔĔʞʱģŝ�ƄĔĔŐʘƴŝ�řĔĔǔǨš��	B


ǶŐųģŏǨǤĝ �ńģŠģŐʗǤĝ

A 

B 

(a) 

(b) 

2 

1 

3
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�ƞƄư�ģƠšğ�ǧņš��ƄƥǨǣǤ�źŻŨǩ�ƃģŐƯǩ�ǆƾǌ�ǡǌĭĝ�ȊƄƥǨǤĝ�ňǌŻŨǤĝ�Ȉǣư�źģǨņưĪģś�ǶưĝʹʾǤĝ�ǌğ�ƃĝžľǤĝ�űʞʱģŝ�ŻŐǤǍŝć�2-5�ǢǔƖǤĝ
�ǶʞʵƥǨǤĝ�ňĝŻũĭĝ�ǶǨţģǈ�ȋƾ�ǶưĝʹʾǤĝ�ǌğ�ƃĝžľǤĝ�ǶšĝŻś�űʞʱģŝ�ǢǔƖŝ�Řğ�řǔǨǨǤĝ�řǩ�ȋņǤĝ�ȇƄųĭĝ�ǶʞʵƥǨǤĝ�ňĝŻũĭĝ�űʞʱĝǍŝ

0OTFU��OFYU�PDDVSSFODFT�ǶŐǤģņǤĝ

Selected 

ǡǍƛŨǨǤĝ�ńıǩģƯǩ�Ƥľơ
Z) (��c3Fא(��אC א&j-��6#% (parameters) א&7 
 Conservative +���bא&%#א j-��6#%&א Cא(��אZ)

 D��OR$F א Cא(��אZ) K��AG ,crop parameters
 /U-%&אG !5אא<א CאiאD��SאG B��)q&א D��OR$Q D��O0כ_ כ��pQ

א&DRWאG K��bא&%��Vא� Gא&��V6| &@&��כ א F#$��א� א&7 
 D��O� Cא(��אZ)G |��V6&אQ +��39Z$) Cא(��אZ)G ,!D��EאZ)

 AquaCrop d)א]DQ Cא[��אOQ !"��JאU g-��#F .+���bא#)
 w��3#$&אG א��fFא(אZ) !D��EאZ) v��%F _��Orא#%& C9.��א)

 �e6א� +��%eאU }��$b "VJ .FAO _��0U B��) א��f$#r B��)
 ?@A B��) gא Crop characteristics j-��6#%&א

 +��J-%W) 7%��c%&א Kא���D$bא&-���/ אאQ Cא&9%.��א
 lDJ (��$E ,(3-5 _כ��p&א) (‘Limited set’) !>G"��#)

 j-��6#%&א Cא(��אZ)G |��V6&אQ w��9Z$F K��$&א Cא(��אZ%&א

 _E"ZF 7��&א� א$#F "��U K��$&אG ,t��3b +���bא&%#א D��O�
 (F g@&א |��V6&א BJ |��9$m) |��Vr 5א��O$א� "��VJ

 v.9$א א�Yא Gא FAO _��0U B��) !D��EאZ%&א "��VJ ?5א��O$א�
 "VJ א��fא�D$bא (��F K$&��9כ אF B��J +��O�O0&א �GD��p&א

 +J-%W) K��b Cא(אZ%&א ?@��A lD��ZF .!D��EאZ%&א iאD��Sא
:CאfSא&-א B��)

-  _��E"Z$& z"m$��cFG :Description a##,o"4'א
.j-6#%&��9| א) |��rG

-  zאEאא >"J /���G B��OQ 5א��O$א�& :Mode p##c"'א
 /�G Gא +J5אq&א ���E5אF B��) ��0$א5אJא +��E>אZ&א

 Growing +O%אכD$&א -��%V&א5! אD��4 Cא��S5> �-��%W)
.+J5אq&א ���E5אF B) ��0$א5אJא degree-days

-  Cא(��אZ%&א _��E"Z$& :Development ^"##S4'א
 +��J5אq&אQ D��{א$F K��$&א Cא(��אZ%&אG |��V6&אQ +��39Z$%&א

.+QD$&א� (��13/ א-���G !5אא<אG
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�%JTQMBZ�6QEBUF�$SPQ��ǡǍƛŨǨǤĝ�ƚţģƛų�ǢɿŻƯŝ�ƞƄư�Ƅǩğ�	2
�ǧŞ��Crop��ǡǍƛŨǩ�Ƅǩğ�	1
�ƃģŐņųģść�3-5�ǢǔƖǤĝ
�Crop�ǡǍƛŨǨǤĝ�ƚţģƛų�ǶǨţģǈ�ȈǤĞ�ǦŻŲņƑǨǤĝ�ǢųŻš�ǶŐƑŐţƄǤĝ�ǶǨţģǇǤĝ�ȋƾ�ńģƽǣǨǤģś�ǧǔŨņǤĝ�ǶũǍǤ�ȋƾ��DIBSBDUFSJTUJDT

ǶŒŐʗǤĝ�Ʈǩ�ǆƾĝǍņǣǤ�ǡǍƛŨǨǤĝ�ńıǩģƯǨǤ�ǆŐǈŻǤĝ�ƤľƠǤĝ�ǧņš�ŉŐũ�DIBSBDUFSJTUJDT

Tabular sheets 

File management panel 
1 

2 

אא4Fא��O&> _��E"Z$& :Production *##,Q_ א&��6#א<. -
-  :Fertility-stress *R"$3'א EאBא##\Qא

 j-��6#%9& +��E-O#&א&כ��9$+ א +QאW$��Nא !D��EאZ%&
.+QD$&��4-9+ א) Cא<א��fSא Gא +��QD$&א +��Q-6m&

א'��E"Z$& :Calendar l##9"C4_ א&%Dא��4_  -
 .C��0אV9& +��OS-&-VO.&א

�ǶưĝʹʾǤģś �ƄˎĦņʔ �ȋņǤĝ �ńıǩģƯǨǤĝ
ǵƃĝźĬĝǌ

[C9A##* א'?^אG##* (��Q@א5 אD� Gא�) א&��pכ_ 4-5 : 
 D��<א&0@א5 א&0%א B��OQ AquaCrop d��)א]DQ q��O%E

 +%OU X-כ��F D��<4א&��+ א&0@א5 א&0%א K��b .א�D��R&אG
 B) K��AG) !��1אZ) +9$��p9& K��F0אV&א i��1אR&א (��W4

 h��91$F א K��$&א +���bא&%#א j-��6#%&א Cא(��אZ)
(ZאD��E?). (��B [א��O4+ א�����W4 "%$ZE xD) א&DRא� 
 79J h��WEG +J5אq&א "��VJ א��AD%J 7��9J +��&-3V%&א

.(W#&א א@��A "��E"#F z"m$��c%&א
 KF0אV&א i��1אR&א >"��#E g@&אG :*##Gא'?^א *##Kאnכ

 !D��<0א) +J5אq&א +��bכ`א >"��#F . (CCo) K��eא"$Qאא
:+1��Nא-Q Gא (כ_ 4-5��p&א)

 - +%OU B��) �5"��$F) (CCo) Cא��.OV6F "��4א5 א��O$א�
.(i1אR9& א"��S +O&אJ +��%OU 7��&א א"��S !D��ORr

 - !D��<0א) (CCo) j +��E-�%&0+ א��cV&א "��E"#F
 j-$��p&4א&+ א Kb !"��O.) X-כ��F Xא Bכ��%E K��$&אG)
 B��) +��3bא&%$-א +��J5אq&א +��bכ`א d$V$��cF .(+��&-3V%&א

.+9$��p9& K��F0אV&א i��1אR&א (��W4G (CCo) K��$%OU
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�řǩ�´%FWFMPQNFOUµ�ƃǍƥņǤĝ�ǶĔĔǭŮĝǌ�řǩ�´*OJUJBM�DBOPQZ�DPWFSµ�ȋţĝŻņśĪĝ�ȋˋģľŏǤĝ�ĖģĔĔƥƴǤĝ�ǶĔĔǭŮĝǌć�4-5�ǢǔĔĔƖǤĝ
�$$P

�ȋţĝŻņśĪĝ�ȋˋģľŏǤĝ�ĖģĔĔƥƴǤĝǌ�ǶưĝʹʾǤĝ�ǶĔĔǇʞʵƦ�ŻšŻŨŝ�ǧĔĔņš�ŉŐũ�$SPQ�DIBSBDUFSJTUJDT�ǡǍƛŨǨǤĝ�ƚĔĔţģƛų�ǶĔĔǨţģǈ

�ǡŻƯǩ�řǩ�	4
�ǶšǍŒǨǤĝ�ǶľĔĔƑŏǤĝ�ŻĔĔšŻŨņś�	3
�ģǇľĔĔƑǩ�ǶƾƄƯǨǤĝ�	CCo
�ńģƽŐŏƛŝ�ŻĔĔũğ�ƃģŐņųģś�	2
�ǶĔĔưĝʹʾǤĝ�ǶĔĔƾģŊǕ�ŻĔĔšŻŨņś�		�
ƏĝʽƴǤĝ�Żưģľŝ�ǌğ�ƃĝžĔĔľǤĝ

1 

4 

2 
3 

 - +bכ`א D��E"3$& <estimate> D��E"3F D��)א5 אא��O$א�
א&5qא��J+ א(��א (��j"Z) B א&��0@א5 א0F B) Gא��J" א&DRא�.

 ($E g@��&אG (CCx) J##&qGאא J##Zא-P'א] א##Sb'א
א&-j-��r א&K��b [��O (��6$V| א&%-��N) EGכ-J Xא<! 
 h��c4 (CCx) |9$mE .100% 7��&75% א >G"��#Q

 +bכ`א h��c4 אLEא >"��#$E [��Vכ&G j-��6#%&א �-��]
 Cא.OV6$&א5 א��4" א��O$א�Q (CCx) > �"��# �E .+��J5אq&א

א&%30��c) +��bDZא אQ Gאא<���אj א&0%א>��D (א&��pכ_ 5-5).
 79J  "��%$ZE) Eא##-F90% @7 אא j##'א !"##o"'7## א@r

(+QD$&א5! אD��4 +S5>G _��3#&א CאD��OL#F
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�ǶǣƴǤĝ�ǢǔĔĔƖŝǌ�ƃģǮƆĬĝ�ǶǭŮĝǌ�	B
�ǌ�´$BOPQZ�EFWFMPQNFOUµ�ȋˋģľŏǤĝ�ĖģƥƴǤĝ�ƃǍƥŝ�ǶĔĔǭŮĝǌ�	A
ć�5-5�ǢǔĔĔƖǤĝ
$SPQ�DIBS��ǡǍƛŨǨǤĝ�ƚţģƛų�ǶĔĔǨţģǈ�řǩ�´%FWFMPQNFOUµ�ƃǍƥņǤĝ�ǶĔĔǭŮĝǌ�řĔĔǩ�´'MPXFSJOH�BOE�ZJFME�GPSNBUJPO‘
�ǌğ�ƼŏƜ�ƃģŐņųģś�ǓĔĔǤŽǌ� �ȋǨƪưğ�ǡĝ�ȋˋģľŏǤĝ�ĖģĔĔƥƴǤĝ�	1
�řĔĔǨƠņʔǌ�BDUFSJTUJDT

�ȋˋģľŏǤĝ�ĖģƥƴǤĝ� �90%�ńģĔĔľŠĬĝ�řǩ�90%�	2
�ȈǤĞ�ǡǍƜǍǣǤ�ǦƆıǤĝ�řǩƇǤĝǌ�ǶĔĔšǍŒǩ�ǶľĔĔƑŠ�ŻĔĔšŻŨŝ
ƃģǮƆĬĝ�ǵŻǩ�	7
�ǶǣƴǤĝ�ǢǔĔĔƖŝ�ǌğ�ƃģǮƆĬĝ�ĖŻś��	6
�ȋŮǍǤǍʡʶŐƽǤĝ�ŬƠŏǤĝ�	5
�ȋĔĔˋģľŏǤĝ�ĖģƥƴǤĝ�ǶųǍŲŐĔĔƗ�ĖŻĔĔś�	4
�ȋĔĔǨƪưĭĝ

5 

4 

3 
2 

1

7 

6 

A 

B 

�ƼǣņŲŝ�ȋņǤĝ�ǡǍƛŨǨǤĝ�ńıǩģƯǩ 

ƼŏƛǤĝ�ĽƑũ

 _Orא&%#א uא��Vrא B��OQ CאUGDb !"��J "��S-E
 timing of 5-1$&א��4_ אD) v��OU-F 7��&א >-��ZFG

 zyא&א v��U-&א >"��#E developmental stages
 +94D%&א ?@��A !") Gא +��VOZ) +��94D) 7��&א j-��r-9& 
 +%eאU K��b ‘Development’ 5-1$&א +��fSאG K��b

 Crop characteristics j-��6#%&א ���e6א� 
:(5-5 (א&pכ_ 
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 JZא-P'א] אSb'א j##'א !"o"6' 1rא'?@7## א'א
 Time to reach maximum J##&qGאא

 B)q&א _E"ZF g>a��E :   canopy cover
 KכOFא)-FGא t0� 7��&א (CCx) 7&א j-r-9& zyא&��א
 Canopy Growth) K�����������F0אV&א i1אR&א(��_ [%- אZ%&
.+O9#%&א �GD��p&א /) w��bא-$O& Coefficient) CGC

 JZא-P'א] אSb'א *O"3,##g' 1rא'?@7## א'א 
 -��A :Time to start of canopy senescence

 �UאV$&אQ iאDLm&א4+ א��c%&א [Ob 0"אF g@&א v��U-&א
 +O&א`) uGD, >-S-Q C��0אV&5א2 אGא5 אD.rא +��WO$]

.+Oeא) Cא<אfSא gא zא"��Z]אG
 Time to JQ"'"9?,D'א I##sP6' 1rא'?@7## א'א

 ;^)B !"]) physiological maturity
 +E-O#&כ_ א&כ9$+ א��pF !אכא#) |U-$F :(!"##$%&'א

 .KS-&-EqO.&א d��LV&א vOU-F "VJ +9R&כ_ א��pFG
 dL] /) >א&6#א w��Q1$אE X5! אGDL&אQ n��O&G

j-6#%&א
 Time to start flowering ^אtr2] אאR u##,d"Z

.(+9R&כ_ א��pF i"Q vOU-F Gא)
.Duration of flowering ^אtr2##; אא@

 Reference Harvest JNQA&'א Bא'%$א >##,'B
 :  Z) -��Aא(��_ (#א�b א&7 

 .|V6&א h��c4 DOR$E Xא Bכ%E Bכ&G j"��$Z) "��4
 K$&אG ,HI >א&6#א _O&"& +��9`%%&א +%O3&א X-כ��FG

 Kb !5א$m) _Orא[��-א� (#א C5א-��pV%&א Kb C>5G
 _O&> +fSאG Kb !>"#) ,Cא<א��fSאא zא"Z]א uGD��,

 +OSאא[$א +fSאG B��) ‘Harvest Index’ >א&6#א
.j-6#%&א �e6א� +��%eאU Kb ‘Production’

�ƚţģƛŲś �ƄˎĦņʔ �ȋņǤĝ �ńıǩģƯǨǤĝ 

ǶśƄņǤĝ �ƮƥǇǩ

 j"Z)G (Zx) K��%�Jאא jא��Z.&5 אG@��W&א w��%J D��{א$E
 ( Zx7&א j-r-9& zyא&א B)q&א Gא) w��%Z&א א@��A !>א��Ey
 +��Z]א5!, א&%%אD��#&א) +��QD$9& +��OeאEqO.&א ���e6אm&אQ

 +��OeאO%Oא&כ ���e6אm&אQG (+��E-f$&א ,+��OכO]כאO%&א 

 z-��OV%&אא CאE-$��c) ,+��4-9%&א&#%-���+, א +��S5> )
 5G@��W&א w��%J "��E"#F (��$E .(+��Z.FD%&א z-��EqOVR%&אG

 Root’ K�������JD.&א h������E-0$&א K�����b ?"��EאqF j"��Z)G
 ‘Development’ +fSאG B��) ‘deepening

 Crop j-������6#%&א �������e6א� +�����%eאU B��)
characteristics (א&��pכ_ 6-5).

 Maximum K%�Jאא jא��Z.&5 אG@��W&א w��%J
 ?"��E"#F Bכ��%E : 

 G30א א��c) +��bDZ%&א Cא��.OV6$&א5 א��4" א��O$א�Q
.D$%&אQ !D��<0א) +��E>"Z&א [��$%OU jא<���אQ

 5G@W&א w��%J "E"#F "��ZQ :(Zx) 7&א j-��r-&א B��)y
 B)q&א >"��#E Xא z"m$��c%9& Bכ��%E ,K��%�Jאא jא��Z.&א
 ,zאEאאQ K��%�J5 אאG@W&א w��%J 7&א j-��r-9& zyא&��א

 j"��Z) "��E"#$Q AquaCrop d��)א]D0&א z-��3Ob
 wbא&$-אQ K1��N-&5 אG@��W&��31+ אV) w��%J "��EאqF

 .(Zx) 7&א j-r-&אG 5א&��0@א BOQ !"��%&א _��E"ZF /��)
אE G%כ��Ey j"��Z) +��%OU "��E"#F z"m$��c%9& Bא<! 

(��31V+ א&5G@��W א&-B��)y D��E"3$& K1��N א&-j-r א&7 
 "EאqF j"��Z) �90E .K��%�Jאא jא��Z.&5 אG@��W&א w��%J

 Xא Bכ%EG  K��&5 �א&��0א 4-אG@��W&��31+ אV)
 +O&א`) -��%V&א +���OQ v��]א כאYא  7��$4 _��6E
.(-%V&א "��#Fא +QD$&א C��30אIG !>5א��Q v��cO& +��QD$&א)

ǍǨŏǤĝ �ǵƃǌź �ǧšǍǇŝ

 +fSאG K��b -%V&5! אG> (��E-3$& +��)אJ !D���] lD��J (��$E
 j-6#%&א ���e6א� +��%eאU B��) ‘Calendar’(��E-3$&א
 j-IG +��J5אq&א ���E5אF _��E"ZF Bכ��%E .(A 7-5 _כ��p&א)

 Bכ%E .+��.9$m%&א -��%V&א��4_ אD) B��) +��94D) _כ !"��)
 "UG +3bא&%-א FAO56 _��4אD) j-��I lD��J א��LEא

 K$&אG FAO C5א-��pV) Kb _��4אD%&א ?@��A "��E"#F (��F
 5-1F _��4אD) jא-Iא [EDO��<אF א(��אU5א B��%L$F

 +.9$m) +��Oא�V) w��IאV)G +��J5אy >"��%& j-��6#%&א
 FAO C5א-��pV) zא��U5א .+Zeא��p&א +��OJ5אq&א _��Or#%9א&

 KA א��fO&א5 א��p%&א 
.(Irrigation and Drainage Papers Nr. 24, 33 and 56)
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�ǡǍƛŨǨǤĝ�ƚţģƛų�ǶǨţģǈ�řǩ��%FWFMPQNFOU��ƃǍƥņǤĝ�ǶǭŮĝǌ�řǩ��3PPU�EFFQFOJOH��ƃǌžŭǤĝ�ǆǨƯŝ�ǶǭŮĝǌć�6-5�ǢǔƖǤĝ
�ȊžǤĝǌ� �ȋǨƪưĭĝ�ǡģƯƽǤĝ�ƃǌžŭǤĝ�ǆǨư�řǨƠņʔǌ�$SPQ�$IBSBDUFSJTUJDT

�źŻŨņš�ȊžǤĝ�ȋǨƪưĭĝ�ƃǌžŭǤĝ�ǆǨư�ȈǤĝ�ǡǍƜǍǤĝ�řǩƆǌ�ƄņǨǤģś�ǶǨŐǇǤĝ�ǡģųźĥʧ�	2
�ǌğ�ģǇľƑǩ�ƻƄƯǩ�ƼŏƜ�ƃģŐņųĝ�	1
�ļ�źŻŨņš
ȋƥƒǍǤĝ�ƃǌžŭǤĝ�ǶǇƥŏǩ�ƮƒǍŝ�ǡŻƯǨśǌğ�	4
�ȋǨƪưĭĝ�ƃǌžŭǤĝ�ǆǨư�ȈǤĝ�ǡǍƜǍǤĝ�řǩƇś�	3


4 

3 

2 

1 

�ǧšǍǇŝ�ȈǤĞ�ȋǩǍŐǤĝ �ǧšǍǇņǤĝ �ǢɿǍŨŝ
ǶŐǨǕĝʽņǤĝ �ǵƃĝʽŨǤĝ

E-#$Q }6VE_ א&E-3$) א&O-(K א&E-3F 7) א&#Dא5! 
 ($ON כ@אAG .wOU"&א t0L&א +O9%J +Eאf] Kb +O%אכD$&א

E"ZF_ אI-אD) jא5-1F _4 א&j-6#% א&7 [�אz א&#Dא5! 
א&$Dאכ%Vc9& +O-אC א&$ORpF ($E K_ א&%#אכא! �%fVא. 

 +%eאU B) ‘Mode’ /�-&א +fSאG Kb _E-#$&א א@A gDWE
 B) "א&$אכ hWE .(B 7-5 _כp&א) j-6#%&א �e6א�

._E-#$&א iאDSא +J5אy �E5אFG _`%) Kא�V) |9) 5אO$א�

ǶśƄņǤĝ�ǶśǍƛų�ǵƄɿģƯǩ
 l51{ אא��N 2-b +��E-O#&א[$��א� א&כ��9$+ א ���.mVE

 .+Q-6m&א< א��fSא �G5q��%&א&��3#_ א lD��Z$E א��)"VJ (B)
 (CC) KF0אV&א i��1אR&א D��Rr B) lא��.m]א אא@��A d��$VEG

 (*WP) +��E-O#&א? &9כ��9$+ א��O%&א +��OSא[$א lא��.m]א B��)G
 +QD$&א +��Q-6� x-$��c) D��0$ZE ."��fW%&א&��3#_ א K��b

א&%m$��אB��) 5 א��S_ א&%#אכא! (��B �6א���e א<א5! א&3#_ 
 +QD$&א +��Q-6� >א��fSא j-��6#%&א +QאW$��Nא "��ZF א��%VOQ

 .j-6#%&א ���e6א� B��)
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�ǶǨţģǈ�řǩ�´.PEF�ƮơǍǤĝ�ǶǭŮĝǌ�	B
ǍǨŏǤĝ�ǵƃǌź�ǧšǍǇŝ�ǢɿŻƯŝ�ǌğ�ƚŨƽņǤ�´$BMFOEBS�ǧšǍǇņǤĝ�ǶǭŮĝǌ�	A
ć�7-5�ǢǔƖǤĝ
��4BWF�BT��ǧƒģś�Ʃƽũ�Ƅǩĭĝ�ǦĝŻŲņƒģś��ǶŐǨǕĝʽņǤĝ�ǵƃĝʽŨǤĝ�ǧšǍǇŝ�ȈǤĞ�ȋǩǍŐǤĝ�ǧšǍǇņǤĝ�řǩ�ǢɿŻľņǣǤ�ǡǍƛŨǨǤĝ�ƚţģƛų

ŻšŻŮ�ǡǍƛŨǩ�Ƽǣǩ�ȋƾ�ǶǤŻƯǨǤĝ�ǡǍƛŨǨǤĝ�ƚţģƛų�Ʃƽũ�řǔǨš

A 
B 

…

Spin 
buttons 

Planting 

h��WE אD��SאZ) iאD��E! אW$��NאQ+ א&j-��6#% אfSא< 
 +QD$&א +��Q-6� >א��fSא D��O{אF Xא ���O4 +��QD$&א +��Q-6�

 +Q-6m&א B��) "#F K��$&א Cא��E@R%&א �-��VQ D��{א$E
 h&אR&א K��bG ,+��QD$&א �-��]G א���V%&כא +��O�O0&א uGD���&אQG

.+�O0&א[��-א� א B) �-��] _כ��& !D��EאZ%&א5 אDא� &$כ����$#]

 Kb +��Q-6m&א< א��fSא j-��6#%&א +QאW$��Nא !D��EאZ) (��$F
 +fSאG K��b .(8-5 _כ��p&א) j-��6#%&א ���e6א� +��%eאU

 +��%eאU K��b "Field Observation" +��O93#&א C��0אUאD%&א
 Calibration soil +QD$&א +��Q-6� >א��fSא !D��EאZ)
:"��E"#$Q z"m$��c%&א z-��3E ���O4 fertility stress

א&כ��9$+ א&#��E-O+ אאS%א&��O+ א&%K��b +��W$V א. 
 .+O0��c] +%O3א כ��fVJ D��0ZEG ,"��fW) _��34

 Brel ���O4 , 
 +��E-O#&9כ��9$+ א& +��O%�Jאא +O0��cV&א +��%O3&א K��A

��b-2 אאl5 א&Wא��b+ א&$��E K%כ����fZU-U Bא Y Kb&כ 

א&��3#_ א&%#��"��Q-6� >G+ א&$��VJ +��QD" (3אA+]5א 
��9$Qכ א&%uGD��, K��b +��W$V �א&B��) +O אאfSא<.

 .� +O&א j-r-&א Bכ%E g@&א K%�Jאא KF0אV&א i1אR&א
.(CCXstress) "fW) _34 Kb

 .� !DORr) (N-%&א jא� KF0אV&א i1אR&א �UאVF +S5>
.(+E-U G1+ אN-$) Gא

 AquaCrop d)א]DQ z-3E ,!DEאZ%&א +O9%J i"Q "ZQ
 g>aE �O#Q >אfSא Cא(אZ) +ZQ5א Cא<א"Jא BJ �#0&אQ

 Brel א&7 א[$א� Xא$L.m%&א CCG *WP +%OU zא"m$Nא
 j-6#%&א +QאW$Nא !DEאZ) v%F K$&א Brel +%O3& Gאc)

 CCx K$%OU D0$ZF כ&@& .(a 8-5 _כp&א) .אfO&א<א אV$Nא
 !DEאZ%9& Cכ%"�א BOF>"#%&א KF0אV&א i1אR&א lא.m]אG

 ($E .(cG b 8-5 _כp&א) +O93#&א C0אUאD%&א +fSאG Kb
 (N-%&א jא� +L.m%&א *WP +%OUG CC (OU lDJ

 +fSאG Kb (!>"#%&א Brel d$VF) Cא&091$%א w3#F K$&אG
 +%eאU Kb +QD$&א +Q-6� >אfSא j-6#%&א +QאW$Nא

(ZאDE! אfSא< �Q-6+ א&$QD+ (א&pכ_ 9-5).
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�'JFMEµ�ǶŐǣǇŨǤĝ�ńģľǈĝʽǨǤĝ�ǶǭŮĝǌ�ŧľƛŝ� �ǶǭŮĝǌ�ȋƾ�´$POTJEFSFEµ�ƃģŐŲǤĝ�ƃģŐņųģś�	1
ć�8-5�ǢǔƖǤĝ
�ŉŐũ�ǦŻŲņƑǨǣǤ�Ƕũģņǩ�$BMJCSBUJPO�TPJM�GFSUJMJUZ�TUSFTT��ǶśƄņǤĝ�ǶśǍƛų�źģǭŮĞ�ǵƄɿģƯǩ�ǶǨţģǈ�řǩ�´PCTFSWBUJPOT�

�ȋˋģľŏǤĝ�ĖģƥƴǤĝ�ƚǈģŏʃ�	D
�ȋǨƪưĭĝ�ȋˋģľŏǤĝ�ĖģƥƴǤĝ�	b
�ǶšǍŐŨǤĝ�ǶǣņǔǣǤ�ȋľƑŏǤĝ�ūģņʂĬĝ�	a
�ƮǈǍņǨǤĝ�ǌğ�ƏģǇǨǤĝ�źŻŨš�	3

ǶśƄņǤĝ�ǶśǍƛų�źģǭŮĬ�ǵƄɿģƯǨǤĝ�ğŻľɿ�	4
�Żǭŭǩ�ǢǇũ�ȋƾ�ǧƒǍǨǤĝ�ǡıų

4 

3 

2 
1 

Brefere
Bstress 

( a ) 

( b ) ( c ) 

 KF0אV&א i1אR&5-1 אF KV#V) DOORF z"m$c%&א /O1$cE
 ,+QD$&א +Q-6� >אfSא CאDO{אF B) "4אG א[3א� Gא<! אEqQ

5-1F t%] }06E 7$4 א&1Rאi א&0VאKF אכ`F Dא�(א (/ 
א&O0א[אC א&DQ �#0E .+O93#[א(Kb AquaCrop d כ_ 4א&+ 
 �O#Q /Q5א< אאfSאא Cא(אZ%& Cא<א"Jא BJ אOכOFא)-FGא

 .Brel !>"#%&א +%O39& Gאc) K0c] א&7 א[$א� g>aF

E$��) א[��fא��O9%J i+ א&%ZאQ !D��Eאm$��N"אz א(D א�א2 
 +%eאU +��<א< _.��Nא Kb (��4+ א&$#כ��-& K��b <Close>

 B%L$E g@��&א D)אא ,+��QD$&א +��Q-6� >א��fSא !D��EאZ)
4.��� א��J"א<אZ) Cא(��אC אאfSא< אאG /��Q5א&Z-<! א&7 

.j-��6#%&א ���e6א� +��%eאU
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�ǶǨţģǈ�řǩ�´$SPQ�SFTQPOTF�UP�TPJM�GFSUJMJUZ�TUSFTTµǶśƄņǤĝ�ǶśǍƛų�źģǭŮĬ�ǡǍƛŨǨǤĝ�Ƕśģŭņƒĝ�ǶǭŮĝǌć�9-5�ǢǔƖǤĝ
�ĖģƥƴǤĝ�	1
�Ȉǣư�ǶśƄņǤĝ�ǶśǍƛų�źģǭŮĞ�ƄŐˎĦŝ�ǧƒƃ�ǧņš�ŉŐũ�$BMJCSBUJPO�TPJM�GFSUJMJUZ�TUSFTT�ǶśƄņǤĝ�ǶśǍƛų�źģǭŮĞ�ǵƄɿģƯǩ
�žųğ�	3
�ǶƥƒĝǍśǌ�TQJO�CVUUPOT�ǶƥƒĝǍś�ģǨǭǤ�ǆŐǈŻǤĝ�ƤľƠǤĝ�ȊƄŭšǌ�ǧƒǍǨǤĝ�ǡıų��WP�ǶǨŐǈ�ƞģƽŲŠĝ�	2
�ȋˋģľŏǤĝ

��ƃģľņưĪĝ�řŐƯś�ǵźŻŨǨǤĝ�ǶŐʗƑŏǤĝ�ǶšǍŐŨǤĝ�ǶǣņǔǤĝ�ǶǨŐǈ

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

2 

1 

Spin 
buttons 

Control panel 

�ǡǍƛŨǨǤĝ�ńıǩģƯǩ�Ʃƽũ
ŻšŻŮ�ǡǍƛŨǩ�Ƽǣǩ�ȋƾ�ǶǤŻƯǨǤĝ

 d)א]DQ /) KFאF K$&א j-6#%&א C9.א) g-$#F
 w3#$&אG אfFDEאZ) v%F K$&א Cא(אZ%&א AquaCrop

 .+O%#) Cא&9%.א ?@A X-כFG FAO _0U B) אf$#r B)
 _E"ZF "ZQ K%#%&א&9%| א Kb CאE"Z$&4.� א Bכ%E א

(Zא(אC א&G j-6#%/אZ) GאDE! א&j-6#% אfSא< 
 D$א� ,j-6#%&א �e6א� +%eאU Kb +QD$&א +Q-6�

 j-6#%&א Cא(אZ) �.#& <Save as> (NאQ �.4 D)אא
.(A 7-5 _כp&א) "E"S j-6#) |9) Kb j"Z%&א
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�ǶũǍǤ�ȋƾ��4FMFDU�$SFBUF�*SSJHBUJPO�¾MF��Ȋƃ�Ƽǣǩ�ȑƖŠğ�Ƅņųĝ�Ƅǩğ�	2
�ǧŞ��*SSJHBUJPO��ȊƄǤĝ�Ƅǩğ�	1
�ƃģŐņųģść�1-6�ǢǔƖǤĝ
�řǔǨš�	3
�ŉŐũ�4FMFDU�JSSJHBUJPO�¾MF�NFOV�Ȋƃ�Ƽǣǩ�Ƅņųĝ�ǶǨţģǈ�ȈǤĞ�ǦŻŲņƑǨǤĝ�Ǣƛš�ǶŐƑŐţƄǤĝ�ǶǨţģǇǤĝ�ȋƾ�ńģƽǣǨǤĝ�ǵƃĝźĞ

	D�ǌğ�b�ǌğ�a�ǬưǍŠ�ŻšŻŨņś�ǓǤŽǌ
��$SFBUF�JSSJHBUJPO�¾MF��Ȋƃ�Ƽǣǩ�ĖģƖŠĞ�ƃģŐŲǤĝ�	4
�ǌğ�ǵźǍŮǍǨǤĝ�ȊƄǤĝ�ńģƽǣǩ�Żũğ�ƃģŐņųĝ

File management panel 

(c) 

(a) 
(b) 

3 

4 

2 

1 

ȊƄǤĝ�ǵƃĝźĞ

ȊƄǤĝ�ǵƃĝźĞ�Ƽǣǩ�ĖģƖŠĞ

 gD&9| א) D$א� +%eאU K��b +O&א&$א Cא5א��Om&א D��b-$F
 gD&9| א<א5! א) iא��p]א "VJ Select irrigation file

(א&pכ_ 1-6):

E"#F" אO$4א� א&gD א&6אNet irrigation Kb א. 
 +�OQ Kb א�O$4אא "E"#$& :water requirement

.+VOZ)
 .� jG"S (OO3$& :Irrigation schedule gD&א jG"S

30c) >"#) g5א.
 .� Generation of irrigation g5 jG"S >א"��Jא

.+VOZ) D��OEאZ%& ��3אbG g5 jG"S >א"��Jא :schedule

ǵƃĝźĬĝ .6
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 z"m$��c%&א >"#E Cא5א��Om&א ?@��A "4א "��E"#F "��ZQ
 Create g5 |9) ���p]א +��%eאU K��b +��)yא&א Cא(��אZ%&א

 Cא(אZ%&א _��E"ZFG lD��J Bכ��%E .irrigation file
 Irrigation management gD&א<א5! א +��%eאU K��b

.(4-6 7$4 2-6 jאא>��כא) 

 net �ȋƾģƛǤĝ�ȊƄǤĝ�ūģŐņũĝ�ŻšŻŨŝ
irrigation water requirement

 +fSאG Kb 5G@W&31+ אV) B) [Q �-%c%&אכ אf$Nאא _E"ZF Bכ%E
 Kb ‘Net Irrigation Requirement’ K���������bא&6א gD�����&א� א���������O$4א

 Kb  .(2-6 _כp&א) Irrigation management gD&א<א5! א +%eאU
 iא&%א B) אfאכf$NאQ }%cE K$&0+ אcV&א "E"#F ($E +fSא&-א ?@A

 .+QD$&א Kb RAW אא(6$א� _fN

�ȊƄǤĝ�ūģŐņũĝ�ŻšŻŨņǤ�BMMPXBCMF�SPPU�[POF�EFQMFUJPO�ƃǌžŭǤĝ�ǶǇƥŏǩ�ȋƾ�Ǭś�ŦǍǨƑǨǤĝ�ȋţģǨǤĝ�ǒıǭņƒĪĝć�2-6�ǢǔƖǤĝ
*SSJHBUJPO�NBOBHFNFOU�ȊƄǤĝ�ǵƃĝźĞ�ǶǨţģǈ�ȋƾ�´/FU�*SSJHBUJPO�3FRVJSFNFOUµ�ȋƾģƛǤĝ�ȊƄǤĝ�ūģŐņũĝ�ǶǭŮĝǌ�ȋƾ�ȋƾģƛǤĝ

Spin button 1 

Thresholds 

As reference 

minimum amount of water 
that has to remain in the 

root zone 
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�ńģŐǣǨư�ǶǭŮĝǌ�ȋƾ�ȊƄǤĝ�ǡǌŻŮ�ǧŐʘǇņǤ�ǫģĔĔŐǨǤĝ�ǶŐưǍŠ�	3
�ȋţģǨǤĝ�řŏǇǨǤĝ�	2
�ȊƄǤĝ�űʞʱģŝ�	1
�ŻĔĔšŻŨŝć�3-6�ǢǔĔĔƖǤĝ 
ȊƄǤĝ�ǶǇʞʵƦ�ŻšŻŨŝ�ŻƯś�ǓǤŽǌ���*SSJHBUJPO�NBOBHFNFOU�ȊƄǤĝ�ǵƃĝźĞ�ǶĔĔǨţģǈ�ȋƾ�´*SSJHBUJPO�FWFOUTµ�ȊƄĔĔǤĝ�

’*SSJHBUJPO�NFUIPEµ�ȊƄǤĝ�ǶǇʞʵƦ�ǶǭŮĝǌ�ȋĔĔƾ�

Select irrigation method 

1 

2 3 
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 Assessing an �Ȋƃ�ǡǌŻŮ�ǧŐʘǇŝ
irrigation schedule

 }1N B) iqW&א >"#F K$&א) gD&3+ אEDI "E"#F hWE
 (OO3F _Sא B) ,gD&א CאO9%JG (gD&אQ _90$ON g@&א +QD$&א

 g5 +O9%J _כ& z"m$c%&א >"#E  .30אc) >"#) g5 jG"S
 +%eאU Kb ‘Irrigation events’ gD&א CאO9%J +fSאG Kb

:K9E א) (כ_ 3-6p&א) .gD&א<א5! א

1 . ($E :Time of application gD&א? אO) +bא�א B)y
א<�אj א&Q B)qאאEאz א0$Jא5א (F Bא�E5 א&0@א5.

2 . Keא&%א BV3%&אQ "63E :Application depth Keא&%א BV3%&א
 B%L$F אG .5G@W&31+ אV) 7&א +bאL%&א gD&א? אO) +O%כ
 �E-Z$& _3#&א Kb +301%&א +Obא? אא�אO%&א +O%א&כ ?@A

b-אU" א&3V_ אG א&$-DO� /Ey א&%O%& (�$Vא? א&Kb gD א&3#_.
3 . +$Qא{ +%OU >אVNא Bכ%E :Water quality ?אO%&א +OJ-]

 (N-%&א D0J +$Qא? }אO%&א +OJ-] vO3Q אYא? אO%&א +OJ-V&
(N-אi כא[A v@? א&O3%+ (1א3Q+ אDO� G (1א3Q+ א4" 

.(gD&א? אO) +OJ-] Cא.OV6F
E%כ5-1F KV#V) (N5 B א&1Rאi א&0Vאj-6#%9& KF א&%m$א5 

./SD%כ gD&א CאO9%JG

Ȋƃ�ǡǌŻŮ�źĝŻưĞ
 K$&א) gD&3+ אEDI "E"#F hWE ,"E"S g5 d)א]DQ >א"Jא

 "E"#FG (?אO%&אQ _90$ON g@&א +QD$&1{ אN B) iqW&א >"#F
 jG"W&א Df�E .+bאL%&א gD&א? אO) +O%כG gD&א �E5אF DOEאZ)

Z) (1-6)אF DOEא�E5 א&G gDכ%O+ א&%Oא? א&%Lאb+ אJ"א< 
 BOQ !D$.9& [EDO<אF א%OU (2-6) jG"W&א K1ZE .g5 jGא"S

.+.9$m) gD&2 אD1& +bאL%&א gD&א? אO) +O%כG CאED&א

 w%Z&אG (gD&א �E5אF) B)q&א DOEאZ) +fSאG Kb z"m$c%&א >"#E
(כ%O+ (Oא? א&gD)’U Kb ‘Time and Depth criteriaאe%+ א<א5! 

:K9E א) (כ_ 4-6p&א) Irrigation management gD&א

1 . "ZQ zאEא >"Zכ vU-&א jא<�א ($E :(zאEאאQ) gD&א �E5אF
 _Qא&3%א z-O&א&7 א d)א]D0&א [&-#EG (DAS)5א&0@א �E5אF

wbG א&E-3$) א&%Oא<730F .g א&O3) א&%#"<! rא&#+ 
 Gא Dא� g5 �E5אF "E"#F [Ob ($E g@&א �E57$4 א&$א

 g5 �E5אF "E"#F ($E (& אYא -%V&א !D$b +Eאf] 7$4
אKb .w4 א&%`אKb j א&pכ_ b (4-6)אX אf$Nאכ (3"א5 

B) 500% א&%אfN i_ אא(6$א� A RAW- א�.� 
� אQ"א) "#E Xא Bכ%E כ א&@&G) j-Q@&4" א B) DO`כQ

Gכ@&כ BV3) wO01F (אKe (3"אE5 "&-E B& mm 0 ?5א. 
 .June 30 7$4 May 1 !D$.&א B%� gD&א w01E כ&@&

2 ..K&א&$א gD&א �E5אF _Sא B) ?5אO$א� (F g@&א5 אOZ%&א +%OU
3 ..+bאL%&א gD&א? אO) +O%כ +%OU
[-OJ+ א&%Oא?: E%כB אVNא< OU%+ }אOJ-V& +$Q+ א&%Oא? אYא . 4

 ?@A v]כא iא-N) (N-%&א D0J +$Qא? }אO%&א +OJ-] vO3Q
 +OJ-] Cא.OV6F "43+ אQ1א) DO� G3+ אQ1א) +%O3&א

(Oא? א&gD א&%bDZ+ (30cא).
 Cא<אfS9$.+ &אm%&א C0$אZ&אG KF0אV&א i1אR&א (N5 Bכ%E

./SD%א5 כ$m%&א j-6#%9& +Oeא&%א

Ȋƃ�ǡǌĝŻŮ�ŻŐǤǍŝ�ǢŮğ�řǩ�ǶǩŻŲņƑǨǤĝ�ǆǨƯǤĝǌ�řǩƇǤĝ�ƄŐʑģƯǩ�ƭĝǍŠğć�1-6�ǡǌŻŭǤĝ

řǩƇǤĝ�ƃģŐƯǩǢǩģƯǨǤĝ
'JYFE�JOUFSWBM�ńģʞʵǤĝ�řŐʏ�ŅśģŞ�ȋŏǩƆ�ǢƜģƾ�2�6�ǡǌŻŭǤĝ�ƄƪŠĝ�	ıŊǩ�Ǧģšğ�10
�ńģʞʵǤĝ�řŐʏ�ȋŏǩƇǤĝ�ǢƜģƽǤĝ

BMMPXBCMF�EFQMFUJPO�	ǧǨǤģś
�Ǭś�ŦǍǨƑǨǤĝ�ȋţģǨǤĝ�ǒıǭņƒĪĝ�ȇƄųğ�ǵƄǩ�ȊƄǤĝ�Ǣľǈ�ƃǌžŭǤĝ�ǶǇƥŏǩ�řǩ�ģǭǕıǭņƒĝ�ŦǍǨƑǨǤĝ�ǫģŐǨǤĝ�ǶŐǨǕ
�ƙģƛņǩĪĝ�Ǣǭƒ�ĖģǨǤĝ�řǩ�ģǭǕıǭņƒĝ�ŦǍǨƑǨǤĝ�ǶľƑŏǤĝ

	BMMPXBCMF�EFQMFUJPO�	��PG�3"8
�ȊƄǤĝ�ǆŐʗƥŝ�Ǣľǈ�ģǭǕıǭņƒĝ�ŦǍǨƑǨǤĝ�RAW�řǩ�ǶšǍŒǨǤĝ�ǶľƑŏǤĝ

	ǧǨǤģś�Ėģǩ
�ǆǨƯǕ�ģǭŏư�ƄľƯš�ǶśǍƦƄǣǤ�ǶŏŐƯǩ�ǶǨŐǈ

8BUFS�MBZFS�CFUXFFO�CVOET

�Ǣƛŝ�ģǩŻŏư�ȊƄǤĝ�ŻŐǤǍŝ�ǧņš��	ǧǩ�5�ıŊǩ
�ǶśƄņǤĝ�ȋƾ�ģǭŐǣư�ǶƪƾģŨǨǤĝ�ǧņš�Řğ�Ľŭš�ȋņǤĝ�ǶśƄņǤĝ�ǶśǍƦƃ

�ǆǨƯǤĝ�ƃģŐƯǩ�ŘǍǔš�ģǩŻŏư�ƤǇƾ�ȋŏǩƇǤĝ�ƃģŐƯǨǤĝ�ĝžǮ�ǆľƥŏš�ɃǵźŻŨǨǤĝ�ǶǨŐǇǤĝ�ǫžǮ�ȈǤĞ�ǶśƄņǤĝ�ǶśǍƦƃ

�	'JYFE�OFU�BQQMJDBUJPO
��ǍǮ
ȊƄǤĝ�ǫģŐǩ�ǶŐǨǕ�ƃģŐƯǩǢǩģƯǨǤĝ

�ǶŐǣǇŨǤĝ�ǶƯƑǤĝ�ȈǤĞ�ǡǍƜǍǤĝ

	ǧǨǤģś�ĖģǨǤĝ�řǩ�ǶŐƾģơĞ�ǶŐǨǕ����


#BDL�UP�¾FME�DBQBDJUZ

��ǶŐǣǇŨǤĝ�ǶƯƑǤĝ�ȈǤĞ�ǡǍƜǍǣǤ�ǫģŐǨǤĝ�řǩ�ǶǩƆıǤĝ�ǶŐǨǔǤĝ�ȈǤĞ�ƻģƠŝ�Řğ�Ľŭš�ȋņǤĝ�ǶŐǨǔǤĝ

�ǶǇƥŏǩ�ǶśǍƦƃ�ŻŐƯš�ƻǍƒ�ǆľƥǨǤĝ�ȊƄǤĝ��ƄƽƜ��ǶľǤģƒ�ǌğ�ǶľŮǍǩ�ǌğ�ĝʽƽƜ�ŘǍǔŝ�Řğ�řǔǨš

�ƤŐƥŲņǤĝ�ǧņš�ģǩŻŏư��ĽŮǍǩ��	ǦǍŐǤĝ�ǶšģǭŠ�Żŏư�ģǭŐǤĞ�ǡǍƜǍǤĝ�ǧņš
�ǶŐǣǇŨǤĝ�ǶƯƑǤĝ�ȈǤĞ�ƃǌžŭǤĝ

�ǧņš�ģǩŻŏư��ĽǤģƒ��	ıŊǩ�ǧǩ����
�ƃǌžŭǤĝ�ǶǇƥŏǩ�řǩ�Ŧıǩĭĝ�ǢƑƵ�ǢŮğ�řǩ�Żţĝ �̋ȊƄǤ

	ıŊǩ�ǧǩ�10�
�ƮǈǍņǩ�ȊƄƥǩ�ǡǍƥǮ�řǩ�ǵźģƽņƒıǤ�ƚǈģŠ�ȊƄǤ�ƤŐƥŲņǤĝ

��¾YFE�OFU�BQQMJDBUJPO�	ǧǩ
�ŅśģŞ�ȋţģǩ�řŏǇǩ
�ǫžǭǤ�ǬʞʵŐƗĦŝ�ģǨŐǈ�2�6�ǡǌŻŭǤĝ�ȋƥƯš��ǢǇŨǤĝ�ȈǤĞ�ƻģƠņƒ�ȋņǤĝ�ȊƄǤĝ�ǫģŐǩ�ǶŐǨǕ

�ǶŐǨǔǤĝ
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�ǡǌŻŮ�źĝŻưĬ��ǫģŐǨǤĝ�ǶŐưǍŠ�	4
�ǆǨƯǤĝ�ƃģŐƯǩ�	3
�řǩƇǤĝ�ƃģŐƯǩ�	2
�ǫŻŏư�ģŨǤģƜ�ƃģŐƯǨǤĝ�ŘǍǔš�ȊžǤĝ�ǦǍŐǤĝ�	1
�ŻšŻŨŝć�4-6�ǢǔƖǤĝ
�ŻƯś�ǓǤŽǌ��*SSJHBUJPO�NBOBHFNFOU�ȊƄǤĝ�ǵƃĝźĞ�ǶǨţģǈ�ȋƾ�´5JNF�BOE�%FQUI�DSJUFSJBµ�ǆǨƯǤĝǌ�řǩƇǤĝ�ƃģŐƯǩ�ǶǭŮĝǌ�ȋƾ�Ȋƃ

"*SSJHBUJPO�NFUIPEµ�ȊƄǤĝ�ǶǇʞʵƦ�ǶǭŮĝǌ�ȋƾ�ȊƄǤĝ�ǶǇʞʵƦ�ŻšŻŨŝ

2 3 

1 

4 

Select irrigation method 

ǢǇŨǤĝ �ǵƃĝźĞ

ǢǇŨǤĝ �ǵƃĝźĞ �Ƽǣǩ�ĖģƖŠĞ

E#"< א&%U Kb z"m$cאe%+ א[pאi (9| א<א5! א&3#_ (א&pכ_ 
:K9E5-6) (א

אN) א&9%|.. 1
Or-F| א&9%|.. 2
3 . |OV6F 5אO$א�Q :Soil fertility +QD$&א +Q-6� +S5>

(30c) uDZא אE"#$Q G" א&O3%+ א&%$-ZU+ א[$א� א&כ9$+ 
.!D<0א) +E-O#&א

4 . uDZ) |OV6F 5אO$א�Q :mulches +O1R$&א >-SG
 }1c&א +O1R$& +E-�%&0+ אcV&א "E"#$Q G30א אc)

 j4א Kb +O1R$&א �-] "E"#F hWE כ@&כ .!D<0א)
A>-SGא.

5 . Field surface practices _3#&א _OכpF CאiאDSא
 practices K#1������c&א XאEDW&א /V%F K$&א CאiאDSאאG

 lא4-א& u4-א >-SGG preventing runoff
 BOQ }<אD&א DO� iא&%א �.#F K$&א soil bunds +OQאD$&א

.lאא4-א
א<א5! אאpJא� א&LאQ :Weed management !5א�$Oא5 . 6

 K0cV&א i1אR&א "E"#$Q G30א אc) uDZ) !5א<א |OV6F
&אpJא� א&Lא5!. 

 Field _3#&א<א5! א +%eאU Df�F |9%&א iאp]א "ZQ
 B) "Eq%&א gDWE Xא z"m$c%9& Bכ%E �O4 management
 6-6 jא<א5! א&3#_ (אא>כא �e6א� _E"Z$& wOU"&א t0L&א

.(9-6 7$4
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ǢǇŨǤĝ�ǵƃĝźĞ�ƚţģƛų

D��f�F �6א���e א<א5! א&G K��b _��3#א��fSאU Cאe%+ א<א5! 
 jא (אא>��כא��f&"ZE Xא z"m$��c%9& Bכ��%E ���O4 _��3#&א

:(9-6 7$4 6-6

א&$-��Or-F _��E"Z$& z"m$��cF :|��Or| (��9| א<א5! 
א&3#_.

 +0��cV&א "��E"#$& :Soil fertility +��QD$&א +��Q-6�
 }1��N 2-b +��bאW&א +��E-O#&9כ��9$+ א& +��O%�Jאא
 +Q-6� +��E>G"#) j��4א K��b +��ZU-$%&א l5אא

.+QD$&א

 +0��c]G +��O1R$&א �-��] "��E"#$& :Mulches +��O1R$&א
.+��QD$&א +��O1RF

 Field surface _3#&א _Oכ��pF CאiאD��Sא
 XאEDW&א D��{אF x"��) z"m$��c%&א >"��#E :practices

 u4-א >-SG ,_��3#&א _Oכ��pF CאiאD��SאQ K#1��c&א
.+QD$&1{ א��N 2-b ?א��O%&א /��O%WF 7��&א g>aO��N

 Weed !5אL&א� א��pJאא Gq��� !5א<א
S5> "��E"#$& :management+ א<א5! אא��pJא� 
 }1��c& !5אL&א� א��pJאא +��O1RF +0��c]G !5א��L&א

.+QD$&א

� �:Soil fertility �ǶśƄņǤĝ �ǶśǍƛų

 +Q-6� +��fSאG K��b +��QD$&א +��Q-6� "��E"#F Bכ��%E א
א&$U K��b +��QDאe%��+ א<א5! א&��3#_ (א&��pכ_ 7-6) אא אYא 
 .+QD$&א +��Q-6� _��Sא B) j-��6#%&א !D��EאZ) v��%F

 +��ZU-$%&א +��O%�J0+ אא��cV&א z"m$��c%&א >"��#E Xא h��WE
&9כ��9$+ א&#��E-O+ א&Wא��b +��b-2 אאK��b l5 א&3#_ 
 +Q-6� >א��fSא א"J Cא<א��fSא +Eא K��]אZE א g@��&א

 KF0אV&א i��1אR&7��9 אJ D��O{א&$א lאDZ$��Nא Bכ��%E .+��QD$&א
 CאfSאG K��b +��E-O#&א[$��א� א&כ��9$+ אG ?א��O%&א +��OSא[$אG

.+��.9$m)

� �:Mulches �ǶŐƥƴņǤĝ

 B) Dm0$&7��9 אJ D��{aF K��$&א +��O1R$&א >-��SG "��E"#F (��$E
 +��cOeD&א +%eא&3א K��b ‘Mulches’ +��fSאG K��b +��QD$&א

 z"m$��c%&א >"��#E Xא h��WE .(8-6 _כ��p&א) _א<א5! א&��3#
 .+O1R$&א �-��]G +��QD$&1{ א��N B) 7��1R%&א iq��W&0+ א��c]

 +QD$&א B��) Dm0$&7��9 אJ +��O1R$&א D��O{אF lD��J (��$E
.-%V&5! אG> jא���

� � Field surface �ǢǇŨǤĝ�ǢŐǔƖŝ�ńĝĖĝʽŮĞ
:practices

 XאEDW&7��9 אJ D{aF K��$&א CאiאD��Sאא "��E"#F (��$E
 Kb _3#&א _Oכ��pF CאiאD��Sא +��fSאG K��b K#1��c&א

 z"m$��c%&א >"��#E .(9-6 _כ��p&א) _א<א5! א&��3# +��%eאU
:K9E כ%��א CאiאDSאא ?@��A D��O{אF

 K#1��c&א XאEDW&א :K#1��c&א Xא��EDW&7��9 אJ D��{aF א
 t3b +��QD$&7��9 �-א� אJ "%$ZE +��&א&#א ?@��A K��b

.(CNsoil)

 _E"ZF Bכ��%E :K#1��c&א Xא��EDW&7��9 אJ D��{aF
 +QD$&א ���eא&��7 �6א "V$��cF K��$&א CNsoil +��%OU

 uGD���&אG j-��������6#%&��0$א5 [��-� אJאא B��OZQ @אא���Q
 D�������)א5 אא������O$א�Q .(8-6 _כ��p&א) +������������OS-&G5"Of&א

 (OU lD��J (��$E <guide to adjustments>
 K��b X��63אV&א Gא<! א��Eq9& +��E-�%&0+ א��cV9& [EDO��<אF

.CN +%OU _��E"ZF +��%eאU

 _`) CאiאD��Sאא �ZQ :K#1��c&א Xא��EDW&א /��V%F
 XאEDW&א /��V%F u-��N Cא��EאfV&��39+ אR%&��1-� אm&א

.K#1��c&א

 +OQאD$&א lאא��4-א /��V%F א .+��OQאD$&א lאא��4-א
 BEqm$Q z-��3F _��Q t��3b K#1��c&א Xא��EDW&א

 Kb z-O&א jא��� }��<DE א "U g@&א "��eאq&א iא&%��א
 +OQאD$&א lא� אא��4-א.F5א "��E"#F h��WE .lאא��4-א

.D��$%&אQ
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ǆľƥǨǤĝ�ȋţģǨǤĝ�řŏǇǨǤĝ�ǶǨŐǈǌ�ńģʞʵǤĝ�řŐʏ�ǶŐŏǩƇǤĝ�ǢƜĝǍƽǣǤ�ǬʞʵŐƗĦŝ�ǧŐǈć�2-6�ǡǌŻŭǤĝ

�ǓǤŽǌ�ǫģŠźğ�ūʱŻǨǤĝ�ƤƥŲǨǤĝ�řǩ�ȊƄƥǨǤĝ�ǡǍƥǭǤĝ�ļģŐƵ�ȋƾ�ńģʞʵǤĝ�řŐʏ�ǵƄņƽǤĝǌ�ȋǨƪưĭĝ�ȋƾģƛǤĝ�ȋţģǨǤĝ�řŏǇǨǣǤ�ǬʞʵŐƗĦŝ�ǧŐǈ�Ȉǣư�ǡǍƛŨǤĝ�řǔǨš
�ȋţģǨǤĝ�řŏǇǨǤĝ�ǢɿŻƯŝ�Ľŭš��	TAW
�ǶśƄņǣǤ�ǶŐţģʞʶŐƽǤĝ�ƚţģƛŲǤĝǌ�ƃǌžŭǤĝ�ǆǨư�ɃǡǍƛŨǨǣǤ�ȊƄƠŲǤĝ�ƭǍǨŭǨǤĝ�Ƀ	ETo
�ƐǇƥǤĝ�ƻǌʽƫ��ƃģľņưĪĝ�řŐƯś�žųĭģś

�ǶǇľƥǨǤĝ�ȊƄǤĝ�ǶǇʞʵƦ�ĽƑŨś�ńģʞʵǤĝ�řŐʏ�ǵƄņƽǤĝǌ�ȋƾģƛǤĝ

�5"8������
�ǍǮ�ŦģņǨǤĝ�ĖģǨǤĝǌ�TBOEZ�MPBN�ǶŐǣǩƃ�ǶŐǩǍǤ�ǶśƄŝ�ȋƾ�ƭǌʹʾǩ�ǡǍƛŨǨǤĝǌ�Ƀĝʽņǩ����ǍǮ	Zr
�ǡǍƛŨǨǤ�ǡģƯƽǤĝ�ƃǌžŭǤĝ�ǆǨư�ŘģǕ�ĝŽĞ��ǡģŊǩ
�ŘǍǔš�90%�ģšǌģƑǩ�CC�ȋˋģľŏǤĝ�ĖģƥƴǤĝǌ�ǦǍɿ�ǧǩ�����ģšǌģƑǩ�	ETo
�ŘǍǔš�ģǩŻŏư��ǧǩ�48�ǍǮ�	EOFU
�ȋǨƪưĭĝ�ȋƾģƛǤĝ�ȊƄǤĝ�ǆŐʗƥŝ�ǆǨưǌ�	NN�N

��ģǩǍɿ�����ǍǮ�ńģʞʵǤĝ�řŐʏ�ȋŏǩƇǤĝ�ǢƜģƽǤĝ�ŘǍǔŐƾ��ǦǍɿ�ǧǩ�����ģšǌģƑǩ�	&5D
�ǡǍƛŨǨǣǤ�ŧņʂ�ƄŲľņǤĝ

��	TAW���50
�ǅıƵĬģś�ńģǩģƑǨǤĝ�ǫŻŏư�ğŻľŝ�ȊžǤĝ�ƃǌžŭǤĝ�ǶǇƥŏǩ�ǫģŐǩ�ǒıǭņƒĪ�ǶǣŊǨǩ�Ƕľņư�ȋǮ�����ǶǨŐǇǤĝ���<EOFU���	���
�5"8�;S�<NFUFS��ƞĝʽņƾĝ

�ǶŐǣŐŊǨŝ�ǶǨŐǈ�ȋǮ�����ǶǨŐǇǤĝ���BEWFDUJWF�NJDSP�ǶšǌʽƴƛǤĝ�ǢǨŨǤĝ�ńĝʽŐˎĦŝ�ǢŮğ�řǩ�ǡŻƯǨǤĝ�CC�ǍǮ��CC�ŉŐũ�
�<&5D���	���
�$$��&5P�<NN�EBZ
�ƃģľņưĪĝ�řŐƯś�ǶśƄņǤĝ�ƄŲľŝ�žųĭ�ģǭŝźģʞ �̡ŅǨŝ�řǔǤǌ�
�,D5S
Y�ǢǩģƯǣǤ

ȊƄǤĝ�ǅ˅Ʀ�ƚţģƛų

ȊƄǤĝ�ǶǇʞʵƦȊƄǤĝ�ǫģŐǩ�ǶŐǨǕ

JSSJHBUJPO�4VSGBDF�ȋŨƥƒ�Ȋƃ�#PSEFS
����
�ŧţĝʽƖǤģś�ȊƄǤĝ�Ƀǧǩ�150���#BTJO
����
�ƞĝǍũĭģś�ȊƄǤĝ
�ǧǩ�'VSSPX
�����°���
�ƣǍƥŲǤģś�ȊƄǤĝ�Ƀǧǩ�°���

4QSJOLMFS�JSSJHBUJPO�ŽĝŽƄǤģś�Ȋƃ��ǶŐƥŲǤĝ�ǶǕƄŨǤĝ�ǌŽ�ŽĝŽƄǤģś�ȊƄǤĝ�Ƀǧǩ�4PMJE�TFU�����°����ǶņśģŞ�ǶưǍǨŭǩ
�ȋƯƾŻǨǤĝ�ȊƄǤĝǌ�$FOUFS�QJWPU�ȊƇǕƄǨǤĝ�ȊƃǍŨǨǤĝǌ�MJOFBS�NPWF

�ĝŽĞ�ǧǩ�80�ȈǤĞ�Ǣƛš�Řğ�řǔǨš
�ǧǩ�USBWFMMJOH�HVO���°���	ŘǍƽŐņǤĝ

	ǶśƄņǤĝ�ǶšŽģƽŠ�ŅŨǨƒ

-PDBMJ[FE�JSSJHBUJPO�ȋƯơǍǩ�Ȋ�ƃǧǩ�25�°�5

ǶśƄņǤĝ�ǦĝǍǈ�ĽƑũ�	TAW )Total Available Soil Water�ǶśƄņǤĝ�ȋƾ�ŦģņǨǤĝ�ĖģǨǣǤ�ǬʞʵŐƗĦŝ�ǧŐǈ

ǶśƄņǤĝ�ǦĝǍǈ
5"8�	NN�N)

ǶśƄņǤĝ�ǦĝǍǈ
5"8�	NN�N)

ǡģŭǨǤĝƤƒǍņǨǤĝǡģŭǨǤĝƤƒǍņǨǤĝ
4BOEZ�DMBZ�MPBN90-1351204BOE55 - 7570

$MBZ�MPBN145-175160-PBNZ�TBOE65 – 8580
4JMUZ�DMBZ�MPBN195-2152104BOEZ�MPBN110 – 130120

4BOEZ�DMBZ100-125120-PBN155 -185160
4JMUZ�DMBZ175-1901804JMU�MPBN170 – 225200

$MBZ135-1601504JMU225 - 250240
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4FMFDU�$SFBUF�¾FME�NBO���ǢǇũ�ǵƃĝźĞ�Ƽǣǩ�ȑĔĔƖŠğ�Ƅņųĝ�Ƅǩğ�	2
�ǧŞ��'JFME���ǢǇŨǤĝ�Ƅǩğ�	1
�ƃģŐņųģść�5-6 ǢǔĔĔƖǤĝ 
�ǢǇũ�ǵƃĝźĞ�Ƽǣǩ�Ƅņųĝ�ǶǨţģǈ�ȈǤĞ�ǦŻŲņĔĔƑǨǤĝ�Ǣƛš�ǶŐĔĔƑŐţƄǤĝ�ǶǨţģǇǤĝ�ȋƾ�ńģƽǣǨǤĝ�ǵƃĝźĞ�ǶũǍǤ�ȋƾ��BHFNFOU�¾MF

�ĖģĔĔƖŠĞ�ƃģŐŲǤĝ�	4
�ǌğ�ǵźǍŮǍǨǤĝ�ǢǇŨǤĝ�ǵƃĝźĞ�ńģƽǣǩ�Żũğ�ƃģŐņųĝ�řĔĔǔǨš�	3
�ŉĔĔŐũ�4FMFDU�¾FME�NBOBHFNFOU�¾MF�NFOV
�$SFBUF�¾FME�NBOBHFNFOU�¾MF��ǢǇũ�ǵƃĝźĞ�Ƽǣǩ

(d) 

(a) 

(b) 

(c) 

(e) 
(f) 

3 

4 

1 

File management panel 

2 
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�´4PJM�GFSUJMJUZµ�ǶśƄņǤĝ�ǶśǍƛų�´%FTDSJQUJPOµ�ƼŐƜǍņǤĝ�ģǭˋģǭŮĝǍś�'JFME�NBOBHFNFOU�ǢǇũ�ǵƃĝźĞ�ǶǨţģǈć�6-6�ǢǔƖǤĝ
’8FFE�NBOBHFNFOUµ�ǵƃģƠǤĝ�ļģƖưĭĝ�ǵƃĝźĞǌ�´'JFME�TVSGBDF�QSBDUJDFTµ�ǢǇŨǤĝ�ǢŐǔƖŝ�ńĝĖĝʽŮĞ�´.VMDIFTµ�ǶŐƥƴņǤĝ

Tabular sheets 

�ƭǍŠǌ�ǶśƄņǤĝ�ǶŐƥƴŝ�ŻšŻŨŝ�ǧņš�ŉŐũ�'JFME�NBOBHFNFOU�ǢǇŨǤĝ�ǵƃĝźĞ�ǶǨţģǈ�ȋƾ�´.VMDIFTµ�ǶŐƥƴņǤĝ�ǶǭŮĝǌć�7-6�ǢǔƖǤĝ
ǶśƄņǤĝ�řǩ�ƄŲľņǤĝ�Ȉǣư�ǆƾĝǍǨǤĝ�ǫƄŐˎĦŝ�ƞƄƯšǌ�ǶŐƥƴņǤĝ

Select cover 
Or specify 

Select cover 
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�ǶľƑŏǤĝ�ŻšŻŨŝ�ǧņš�ŉŐũ�'JFME�NBOBHFNFOU�ǢǇŨǤĝ�ǵƃĝźĞ�ǶǨţģǈ�ȋƾ�´4PJM�GFSUJMJUZµ�ǶśƄņǤĝ�ǶśǍƛų�ǶǭŮĝǌć�8-6�ǢǔƖǤĝ
�Ȉǣư�ƄŐˎĦņǤĝǌ�ǶśƄņǤĝ�ǶśǍƛų�źģǭŮĬ�ƞƄƯǩ�ǢǇũ�ȋƾ�ƞƃĭĝ�ŧƥƒ�ǅǍƾ�ǶƾģŭǤĝ�ǶšǍŐŨǤĝ�ǶǣņǔǣǤ�ǶƯǈǍņǨǤĝ�ǶŐǨƪưĭĝ�

QPUFOUJBM�CJP��ǢǨņŨǨǤĝ�ǶšǍŐŨǤĝ�ǶǣņǔǤĝ�ūģņʂĞ� �ǫģŐǨǤĝ�ǶŐŮģņʂĞ� �ȋˋģľŏǤĝ�ĖģƥƴǤĝ�	1

�ǶƽǣņŲǩ�ńģǭŮĝǌ�ȋƾ�ƞƄƯŝ�ȋņǤĝǌ�NBTT�QSPEVDUJPO

3 

Or specify Select 

1 

2 
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�ŉŐũ�'JFME�NBOBHFNFOU�ǢǇŨǤĝ�ǵƃĝźĞ�ǶǨţģǈ�ȋƾ�´'JFME�TVSGBDF�QSBDUJDFTµ�ǢǇŨǤĝ�ǢŐǔƖŝ�ńĝĖĝʽŮĞ�ǶǭŮĝǌć�9-6�ǢǔƖǤĝ
ȋŨƥƑǤĝ�ŘģʞʵŭǤĝ�Ȉǣư�ńĝĖĝʽŮĬĝ�ǫžǮ�ƄŐˎĦŝ�ŻšŻŨŝ�ǧņš

�ǡģǨņǕĝ�Żŏư�	RC
ȋľƑŏǤĝ�ǵƃģƠǤĝ�ļģƖưĭĝ�ĖģƥƴǤ�ǶŐơĝʽņƾĪĝ�ńĪģŭǨǤĝǌ�ǧŐǇǤĝǌ�ǵƃģƠǤĝ�ļģƖưĭĝ�ǵƃĝźĞ�ńģƽŐŏƛŝć�3-6�ǡǌŻŭǤĝ
ȋˋģľŏǤĝ�ĖģƥƴǤĝ

class weed management

ǵƃģƠǤĝ�ļģƖưĭĝ�ǵƃĝźĞ�ǶŒƾ

relative weed cover )rc) at canopy closure

ȋˋģľŏǤĝ�ĖģƥƴǤĝ�ǡģǨņǕĝ�Żŏư�ǵƃģƠǤĝ�ļģƖưĴǤ�ǶŐʗƑŏǤĝ�ǶŐƥƴņǤĝ
Default value

ǶŐơĝʽņƾĪĝ�ǶǨŐǇǤĝ
range

ǡģŭǨǤĝ

1FSGFDU�ƆģņǨǩ0 %-

7FSZ�HPPE�ĝŻŮ�ŻŐŮ�����5 %1 – 9%

(PPE�ŻŐŮ15 %10 – 19%

.PEFSBUF�ǡŻņƯǩ25 %20 – 29%

'BJSMZ�QPPS�ģǩ�ģưǍŠ�Ėȋƒ35 %30 – 39%

1PPS�Ėȋƒ45 %40 – 49%

7FSZ�QPPS�ĝŻŮ�Ėȋƒ75 %≥ 50 %
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� ��ǵƃģƠǤĝ�ļģƖưĭĝ�ǌʾƵ�ǵƃĝźĞ 

:Weed management

�ǵƃģƠǤĝ�ļģƖưĭĝ�ǶŐƥƴŝ�ǶľƑŠ�
3FMBUJWF�DPWFS�PG�XFFET�	3$


 d)א]DQ Kb !5אL&א� אpJאא Gq� BJ DO0Z$&א ($E
 KAG ,(RC) !5אL&א� אpJאא +O1RF +0cVQ AquaCrop

א&c) BOQ +0cVא4+ אאl5 א&%1Rא! Qא5Gא2 אאpJא� א&Lא5! 
 .j-6#%&אG !5אL&א� אpJא& K9א&כ KF0אV&א i1אR&אG

KA  �O4 א&%cא4+ א&%1Rא! QאאpJא� 
 KA  ,+4אc%&א4"! אG Kb !5אL&א

 Kb j-6#%9& KF0אV&א i1אR&אQ !1אR%&א4+ אc%&א
Gא4"! א&%cאQ GqR) _34 Kb +4אאpJא� א&Lא5!,  

 j-6#%9& K9א&כ KF0אV&א i1אR&א KA 
 Bכ%E .l5א4+ אאc) !"4אG Kb !5אL&א� אpJאאG

 i1אR&א B) iqW&א DE"3$Q +&-fcQ RC +%OU "E"#F
 Bכ%E .!5אL&א� אpJכ9] אאpF g@&א K9א&כ KF0אV&א

Q [%OO3Fא&Q DE"3$א&Kb D�V א&3#_ אO9#$Q G_ א&5-6 
.79Jאא B) _3#9& !Y-א&%א�

z-3E א&%E"#$Q z"m$c" (א U Kb K9Eאe%+ א<א5! א&3#_ 
Field management &%#אכא! Fא}DO אאpJא� א&Lא5! 

G -%] 79Jא[$אOS+ א&j-6#% (א&pכ_ 10-6):

 (N-%&א jא� +QD$9& !5אL&א� אpJאא +O1RF +0c]
G (RC)א&@x-$c) BJ D0ZE g אאrאQ +QאאpJא� א&Lא5! 

 +%O3& +Oא�D$bא (OU "E"#F ($E ._3#&א Kb �4א&%א
Q RCא�$Oא5 אOV6F "4.אC א<א5! אאpJא� א&Lא5! 

.(3-6 jG"S)

 g@&אG :!5אL&א� אpJאא -%VQ CC KF0אV&א i1אR&א D{אF
 GqR& K&א%Sאא KF0אV&א i1אR&א +QאW$Nא BJ D0ZE

 .!>G"#%&א DO� +Q-6m&א uGD, Kb !5אL&א� אpJאא

 K&א%Sאא gDLm&א i1אR&א4+ אc) X-כF Xא /U-$%&א B)
אכKb D0 א&j-3# א&%GqR& +�DZ אאpJא� א&Lא5!.

 X-כE א g@&א qO#&א jא$4אQ !5אL&א� אpJאא K.$כF א
 i1אR&5-1 אF }0כF Xא Bכ%E _Q j-6#%&אQ א-Rp)

 j-6#%9& KF0אV&א i1אR&א Xאb א@f&G .j-6#%9& KF0אV&א
Kb א&3#_ א&@GqRF g? אאpJא� א&Lא5! (א&%cא4+ 

א&DLmאi א&3אKb +%F א&pכ_ N (10-6)$כ-X אfV) DRrא 
 >-Nאא tm&א5! (אL&א� אpJאא B) K&אm&א&3#_ א Kb

א&%Kb KZSD א&pכ_ (10-6).

ǧƒǍǨǤĝ�ǡıų�ǵƃģƠǤĝ�ļģƖưĴǤ�	RC
�ȋľƑŏǤĝ�ĖģƥƴǤĝ
gDWE א&$%1R9& BO$%OU BOQ qOOאi א&K0cV &אpJא� 

א&Lא5! �אj (-N) א&A j-6#%9& -%V%א (>כ_ 10-6):

 +94D) "VJ !5אL&א� אpJא& (RC) K0cV&א i1אR&א
 :(Canopy closure) C0אV9& +9)א&כא +O1R$&א

Gא&@O3) D0$ZE gא� &V$9אBOQ nb אאpJא� א&Lא5! 
 v0{א, אfO9J !D1Oc&79 אJ XאGאא Cא-b "ZQ C0אV&אG

 lא.m]א !"OS a0VF +9ONG []79 אJ D<a%&א א@A
 ($E .!5אL&א� אpJאא -%V& +WO$Vכ +OSאא[$א

אD$bאOU l%+ }אc%9& +$Qא4+ א&%1Rא! QאאpJא� 
 +O1R$&94+ אD) 7$4G +J5אq&א �E5אF @V) RC !5אL&א

 .C0אV9& +9)א&כא 
 !DOR$) +%OU Xא �O4 03-א) lאD$bא אא@A D0$ZE
 j-6#%&5-1 אF _4אD) jא� RC K0cV&א i1אR9&

(VJ"(א Eכ-X א&1Rאi א&0VאDORr CC KFא [O0cא) 
 _34 Kb j-6#%&79 א[$א� אJ tOcQ _כpQ D{a$N

GqRF? אאpJא� א&Lא5!.
 +Eאf] "VJ RC !5אL&א� אpJא& K0cV&א i1אR&א

א&%-N) (mO< i"Q "VJ-�+ א&1Rאi א&0VאKF): [�Dא 
&V$9אBOQ nb א&G j-6#%אאpJא� א&Lא5! (אA"4%א 

 i1אR&730 אE אא Bכ%E ,(Dא� אא�c4 79J -%VE
 Gא< א>qE Xא Bכ%E _Q א$Qא5! }אL&א� אpJא& K0cV&א
 .(N-%&6$| אV) +94D) jא� DO0�3 א&7 4" כVE
 |6$V) "VJ RC K0cV&א i1אR&א Kb DOR$&א א@A Xא

א&%-VJ) (N"(א Eכ-X א&1Rאi א&0VאCC KF כDO0א 
 79J ?DO{אF X0$א5 אJאא BOZQ @�aE Xא hWE (אO0c]

א[$א� א&E j-6#%%כB אE Xכ-f) X%א.
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�ȋˋģľŏǤĝ�ĖģƥƴǤĝ�ƮƒǍŝ�	3$
�UIF�3FMBUJWF�DPWFS�PG�XFFET��	�
�ǵƃģƠǤĝ�ļģƖưĴǤ�ȋľƑŏǤĝ�ĖģƥƴǤĝ�	1
�ŻšŻŨŝ�ć�10-6�ǢǔƖǤĝ
�ƤƥŲǨǤĝ�Ƅǭƪš��'JFME�NBOBHFNFOU�ǢǇŨǤĝ�ǵƃĝźĞ�ǶǨţģǈ�ȋƾ�´8FFE�NBOBHFNFOUµ�ǵƃģƠǤĝ�ļģƖưĭĝ�ǵƃĝźĞ�ǶǭŮĝǌ�ȋƾ�CC

�ĖģƥƴǤĝ�ģƠšğ�Ƅǭƪš��ǵƃģƠǤĝ�ļģƖưĭĝ�ǬŝƇƵ�ǢǇũ�ȋƾ�	ŧˋģƽǤĝ�ƄƠųĭĝ
�ǵƃģƠǤĝ�ļģƖưĭĝǌ�	ǧˋģǇǤĝ�ƄƠųĭĝ
�ǡǍƛŨǨǣǤ�ȋˋģľŏǤĝ�ĖģƥƴǤĝ
ƮŮƄǨǕ�ȈƥƯǩ�	źǍƒĭĝ�ƤŲǤĝ
�ǵƃģƠǤĝ�ļģƖưĭĝ�řǩ�ǡģų�ǢǇŨǤ�ȋˋģľŏǤĝ

1 

2 

��ǵƃģƠǤĝ�ļģƖưĭĝ�ǌʾƵ�ĽľƑś�CC�ȋˋģľŏǤĝ�ĖģƥƴǤĝ�ƃǍƥŝ
&YQBOTJPO�PG�$$�EVF�UP�XFFE�JOGFTUBUJPO

 j-6#%9& K&א%Sאא KF0אV&א i1אR&א X-כE Xא Bכ%E
 KF0אV&א i1אR&א B) D0אכ (CCTOT) אZ) !5אL&א� אpJאאG

 Gq� h0cQ ,+Qאrאא B) j34_ �א Kb j-6#%9&
 |Or-F ($E .+Q-6m&א +E>G"#) z"JG !5אL&א� אpJאא

5-1F א&1Rאi א&0VאCC KF כ%Oא (>כ_ 11-6) Qא�$Oא5 א4" 
:+O&א&$א Cא5אOm&א

 - i1אR&א<! אEq& +E-�) +0cVכ !D<א&5-1$ (0א "E"#$Q
א&0VאKb j-6#%9& KF 34_ �אB) j אאrאQ+ (א&Omא5 

Kb 1 (U5 א&pכ_ 11-6).

E"#$Q" א&1Rאi א&0VאKF אאS%א&G j-6#%9& KאאpJא� - 
א&LאVJ !5" (6$V| א&%-N) (א&OmאU5 5) Kb 2 א&pכ_ 

.(11-6
 - (4-6 jG"S) KF0אV&א i1אR&5-1$ א& |OV6F 5אO$א�Q

(א&OmאU5 5) Kb 3 א&pכ_ 11-6).

 CCTOT +UאZ9& (fshape) _כp&א(_ אJ +%OU א�c4 ($E
ZQ ,– RC" א&$#"E" א&כ%K &5-1$ א&1Rאi א&0VאKF (/ אא�@ 

 jאכ$%א "VJ 5א$m%&א RC K0cV&א i1אR&0$א5 אJאא BOZQ
 +.9$m%&2 אD1&א� אc4 ($E Xכ@&כ א Bכ%E .KF0אV&א i1אR&א
 +%OU 5אO$א�Q CC KF0אV&א i1אR&5-1 אF BJ DO0Z$9& +3bא&%-א

fshape (0א>D! (א&OmאU5 5) Kb 4 א&pכ_ 11-6).
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 CCTOT – RC +UאZ9& (fshape) _כp&א(_ אJ "%$ZE
 Xא Bכ%E א5! &@&כL&א� אpJ79 [-� אאJ (12-6 _כp&א)

Q |9$mEא�$אu אאpJא� א&Lא5! א&$GqRF K א&3#_:

 - +UאJ fshape _כp&א(_ אZ& +0&אc&א +%O3&א K1ZF
 j-6#%&א Xא&7 א !DOp)CCTOT- RC BOQ !DZ3)

 XאG i-L9& !5אL&א� אpJאא B) +OcbאVF D`אכ
אאpJא� F u-N#$_ אGא א&#qO א&@g א Eכ-Rp) X-א 

Qא&Kb j-6#% 34_ א GqRF? אאpJא� א&Lא5!.
 - +UאJ fshape _כp&א(_ אZ& +0S-%&א +%O3&א K1ZF

(#"DOp)CCTOT- RC BOQ +Q! א&7 אX אאpJא� א&Lא5! 
אכ`VF DאB) +Ocb א&G i-L9& j-6#%אX אאpJא� 

 j-6#%&אQ א-Rp) X-כE g@&א qO#&א אGא _$#F u-N
Kb 34_ א GqRF? אאpJא� א&LאA g>aONG .!5@א א&7 

 +%O3&4א&+ א B) j-6#%9& gDLm&א i1אR9& x-Uא +UאJא
א&cא&0+.

 - +O1� +UאJ _כp&א(_ אZ& (0) +)G"Z%&א +%O3&א K1ZF
 +0S-) +%OU 79J j-6#&א }SDE CCTOT- RC BE א&0א�

&Zא(_ א&pכ_ 

VJ"(א 0E@5 א&Q j-6#%כ`אb+ (`א&VOQ +O%א Fכ-X א&O3%+ א&cא&0+ 
(Q "VJ +#SD@א5 א&Q j-6#%כ`אXG> +b א&%x-$c אא(`_.

 Xאb +E-O#&א[$א� א&כ9$+ א B) +QD$&א +Q-6� "#F א)"VJ
 +Q-6� +fSאG Kb K0cV&א +E-O#&א5 א[$א� א&כ9$+ אO$א�

 j-���6#%9& KF0אV&א i1אR&א >"#E _3#&א<א5! א +%eאU +QD$&א
א&@E g%כB א&-j-r א&Kb [�����O 34_ א GqRF? אא����pJא� 
 CC KF0אV&א i1אR&5-1 אF Xא א%QG .(13-6 _כp&א) !א5L&א

 j-6#%9& K9א&כ KF0אV&א i1אR&א Xאb +QD$&א +Q-6mQ >G"#)
 ?GqRF _34 Kb [O&א j-r-&א Bכ%E g@&א5! אL&א� אpJאאG

 j-6#%9& KF0אV&א i1אR&א /) wQ1$אE u-N !5אL&א� אpJאא
א&@E g%כB א&-j-r א&Kb [O 34_ א GqRF? אאpJא� א&Lא5! 

(א&pכ_ 14-6).

ǶšǍŐŨǤĝ�ǶǣņǔǤĝ�ūģņʂĞ�ƞģƽŲŠĝ
 j-6#%9& +E-O#&9כ9$+ א& K%�Jא[$א� אא& DE"3F l�DZ  E

א&@E g%כB א&GqRF _34 Kb [O9J j-6#? אאpJא� א&Lא5! 
G KbאfS+ א&כ9$+ א&#G B) ‘biomass’ +E-OאfS+ א<א5! 

אאpJא� א&LאU Kb weed-management !5אe%+ א<א5! 
א&3#_ (א&pכ_ 15-6).

��ǶšǍŒǩ�źģšźƆĝ�ǶľƑŠ�ŻšŻŨņś�	1
�ǵƃģƠǤĝ�ļģƖưĭĝ�ǌʾƵ�ĽľƑś�CC�ȋˋģľŏǤĝ�ĖģƥƴǤĝ�ƃǍƥŝ�ŻšŻŨņǤ�ǶƽǣņŲǨǤĝ�ǅ˅ƥǤĝ�ć�11-6�ǢǔƖǤĝ
�ƃǍƥŝ�ńģƽŐŏƛŝ�Żũğ�ƃģŐņųģś�	3
�ǵƃģƠǤĝ�ļģƖưĭĝ�ǫǌʾƴŝ�ǢǇũ�ȋƾ�ǧƒǍǨǤĝ�Ƽƛņŏǩ�Żŏư�UPUBM�$$�ȋǣǔǤĝ�ȋˋģľŏǤĝ�ĖģƥƴǤĝ�ŻšŻŨņś�	2


ǢǔƖǤĝ�ǢǩģƯǤ�ǶǨŐǈ�ŻšŻŨņś�	4
�ȋˋģľŏǤĝ�ĖģƥƴǤĝ

1 
3 

4 

2 
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�ǡǍƛŨǨǣǤ�ȋǣǔǤĝ�ȋˋģľŏǤĝ�ĖģƥƴǤĝ�ć�12-6�ǢǔƖǤĝ
�ǧŐǇǤ�	$$Y
505
�ǧƒǍǨǤĝ�Ƽƛņŏǩ�Żŏư�ǵƃģƠǤĝ�ļģƖưĭĝǌ

�ǢǔƖǤĝ�Ǣǩģưǌ�	RC
�ȋľƑŏǤĝ�ļģƖưĭĝ�ĖģƥƴǤ�ǶƽǣņŲǩ
�ǬŐƾ�$$Y�ȋǨƪưĭĝ�ȋˋģľŏǤĝ�ĖģƥƴǤĝ�ŘģǕ�ǢǇŨǤ�	GTIBQF


ǵƃģƠǤĝ�ļģƖưĭĝ�ǌʾƵ�řǩ�ǍǣŲǤĝ�ƻǌʽƫ�ȋƾ�����Ƴǣľʇƒ
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relative weed cover (RC) 

�ǌʾƵ�ĽľƑś�CC�ȋˋģľŏǤĝ�ĖģƥƴǤĝ�ƃǍƥŝ�ńģƽŐŏƛŝć�4-6�ǡǌŻŭǤĝ
�ǶǇƾĝǍǨǤĝ�ǶŐơĝʽņƾĪĝ�ńĪģŭǨǤĝǌ�ǧŐǇǤĝǌ�ǵƃģƠǤĝ�ļģƖưĭĝ

ǢǔƖǤĝ�ǢǩģƯǤ

�ĖģƥƴǤĝ�ƃǍƥŝ�ƼŐŏƛŝ
�ǌʾƵ�ĽľƑś�cc�ȋˋģľŏǤĝ

ǵƃģƠǤĝ�ļģƖưĭĝ

fshape

�ǶǨŐǇǤĝ
ǶŐơĝʽņƾĪĝ

ǡģŭǨǤĝ

ĝŻŮ�ŻšŻƗ- 10≤ -7.50
ŻšŻƗ- 4-7.49 … -1.00

ǡŻņƯǩ- 0.01-0.99 … +0.99
ƼŐƯơ+ 21.00 … 2.99

ĝŻŮ�ƼŐƯơ�ǦǌŻƯǩ+ 100≥ 3.00

�ļģƖưĭĝ�ǌʾƵ�ǦŻưǌ�ǶśƄņǤĝ�ǶśǍƛų�ǶšźǌŻŨǩ�ƻǌʽƫ�ȋƾ�ǬŐǤĞ�ǡǍƜǍǤĝ�řǔǨš�ȊžǤĝ�ǡǍƛŨǨǣǤ�ȊƄƠŲǤĝ�ĖģƥƴǤĝ�ć�13-6�ǢǔƖǤĝ
'JFME�NBOBHFNFOU�ǢǇŨǤĝ�ǵƃĝźĞ�ǶǨţģǈ�ȋƾ�Ƅǭƪŝ�ģǨǕ�ǵƃģƠǤĝ
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�ǶśǍƛų�ǶšźǌŻŨǩ�ƻǌʽƫ�ȋƾ�ǬŐǤĞ�ǡǍƜǍǤĝ�řǔǨš�ȊžǤĝ�ǵƃģƠǤĝ�ļģƖưĭĝǌ�ǡǍƛŨǨǣǤ�ȋǤģǨŮĬĝ�ȋˋģľŏǤĝ�ĖģƥƴǤĝć�14-6�ǢǔƖǤĝ
ǶšǍŐŨǤĝ�ǶǣņǔǤĝ�ūģņʂĞ�ƞģƽŲŠĝ'JFME�NBOBHFNFOU�ǢǇŨǤĝ�ǵƃĝźĞ�ǶǨţģǈ�ȋƾ�Ƅǭƪŝ�ģǨǕ�ǵƃģƠǤĝ�ļģƖưĭĝ�ǌʾƵǌ�ǶśƄņǤĝ
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�ǬŝƇƵ�ǢǇũ�ȋƾ�ǬŐǣư�ǡǍƛŨǤĝ�řǔǨš�ȊžǤĝǌ�ǡǍƛŨǨǤ�ǶšǍŐŨǤĝ�ǶǣņǔǣǤ�ƃŻǇǨǤĝ�ȋǨƪưĭĝ�ȋľƑŏǤĝ�ūģņʂĬĝć�15-6�ǢǔƖǤĝ
ǢǇŨǤĝ�ǵƃĝźĞ�ǶǨţģǈ�ȋƾ�ƞƄƯŝ�ģǨǕ�ǶśƄņǤĝ�ǶśǍƛų�źģǭŮĞ�ŘǌŻś�	2
�Ʈǩ�	1
�ǵƃģƠǤĝ�ļģƖưĭĝ

1 

2 
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ǵģǕģŨǨǤĝ�ǢŐƴƖŝ .7

ǵģǕģŨǨǤĝ�ǵƄņƾ�ǶšĝŻś
 Kb אf&א<�א ($E K$&א �E5א&$-אQ !א&%#אכא !D$b >"#$F

UאD$b +%e! א&%#אכא! Simulation period (>כ_ 1-7).

 Bכ%EG -%V&5! אG> /) !א&%#אכא !D$b wQ1$אF Xא Bכ%E
אא 1$FאwQ כ%א E%כB אF Xכ-X אfV) j-Iא אG אI D6Uא&%א 

.+Oא�V%&א Cא[אO0&א jאW) yGאW$F א אf]א

 �E5אF "VJ +)-9Z) +Oeא"$Qאא �GDp&א X-כF Xא hWE
 +Oeא"$Qאא �GDp&3א� אF Xא Bכ%E .!א&%#אכא !D$.& i"0&א
 DE"3F X-כE z-E Kb !0"א א&%#אכאF Xא Bכ%E ._3#&א Kb

 Cא[אO0&א Db-$F (& אY03-א א) [Ob +Oeא"$Qאא �GDp&א
 iא) x-$#) X-כE א)"VJ א`) /OQD&א +Eכ0"א ,+O93#&א

 iא$p&א(1א5 א "ZQ א&0א� +O93#&א +Zc&א "VJ +QD$&א
 �O4 uא.W&א B) +9E-I !D$b +Eאf] Kb G9+, אE-1&א

.j-Q@&4" א B) 0אEDU +QD$&א iא) x-$#) X-כE Xא }SDE

�ǵƄņƾ�ǶǨţģǈ�ȈǤĞ�ǦŻŲņƑǨǤĝ�Ǣƛš�ǶƑŐţƄǤĝ�ǶǨţģǇǤĝ�ȋƾ��4JNVMBUJPO�QFSJPE��ǵģǕģŨǨǤĝ�ǵƄņƾ�Ƅǩĭĝ�ƃģŐņųģść�1-7�ǢǔƖǤĝ
�	3
�Ƅǭƪš�ģƥƥŲǩ�ŬǩģŠƄľǤĝ�ǧƒƄɿǌ�ǵģǕģŨǨǤĝ�ǵƄņƾ�ǶšģǭŠ�	2
�ǵģǕģŨǨǤĝ�ǵƄņƾ�ǶšĝŻś�	1
�źŻŨš�ŉŐũ�4JNVMBUJPO�QFSJPE�ǵģǕģŨǨǤĝ

	ȊźģǩƄǤģś
�ǵƄƾǍņǨǤĝ�ǶŐųģŏǨǤĝ�ńģŠģŐʗǤĝ�ȋŏǩƇǤĝ�ǡģŭǨǤĝǌ�	ǅˁʺĭģś
�ǵģǕģŨǨǤĝ�ǵƄņƾǌ�	ƄƠųĭģś
�ǍǨŏǤĝ�ǵƄņƾ

3 

1 
2 
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�ǵƄņƾ�ĖŻś�Żŏư�ǶŐţĝŻņśĪĝ�ƣǌʽƖǤĝ
ǵģǕģŨǨǤĝ

 x-$#)G +��QD$&א +��Q-I5 +��Oeא"$Qאא �GD��p&א _%��pF
אא(��א� K��b (��13/ א&$5-��1FG ,+QD א&G j-��6#%אא[$א� 

Q "��VJ"א��E+ א&z-O אאD��$b B��) jG! א&%#אכא!.

ǶŐţĝŻņśĪĝ �ƣǌʽƖǤĝ �ńģƽǣǩ �ĖģƖŠĞ

 Kb +Oeא"$Qאא �GD��p&א B��%L$E |��9) iא��p]א Bכ��%E
 �GD��< |9) ���p]א D)א5 אא���O$א�Q !א&%#��אכא !D��$b +��Eא"Q

 K��b <Create file initial conditions> +�����Oeא"$Qא
 Select file with +Oeא"$Qא uGD���Q |��9) D��$א� +��%eאU

 initial conditions (>��כ_ 2-7). 

 j"ZF Xא Bכ��%E �O4 +��Oeא"$Qאא �GD��p&א lD��J (��$E
 +Oeא"$Qאא �GD��p&א +��%eאU B) +��.9$m) Cא��fSאG K��b

:(4-7 3-7 BO9כ��p&א)

 g-$#E g@��&א&��9%| א |��Or-F _��E"Z$& :|��Or-$&א
.+Oeא"$Qאא �GD��p&א

 Initial +Oeא"$Qא&��4-9%+ אאG +��QD$&א iא��) x-��$#)
 _��E"Z$& :soil water and salinity content

.+QD$&א iא��) x-��$#)G +��4-9)

 Initial crop Keא"$Qאא j-��6#%&א[$��א� אG 5-��1F
 _��E"Z$& :development and production
 X-כF א��)"VJ [Sא$]אG j-��6#%&5-��1 אF +��S5>

.Cאא[0א "��ZQ !א&%#אכא !D��$b +��Eא"Q

4FMFDU���ǶŐţĝŻņśĝ�ƣǌʽƗ�Ƽǣǩ�ȑƖŠğ�Ƅņųĝ�Ƅǩĭĝ�	2
�ǧŞ��*OJUJBM�DPOEJUJPOT��ǶŐţĝŻņśĪĝ�ƣǌʽƖǤĝ�Ƅǩĭĝ�	1
�ƃģŐņųģść�2-7�ǢǔƖǤĝ
�ƻǌʽƫ�Ƽǣǩ�Ƅņųĝ�ǶǨţģǈ�ȈǤĞ�ǦŻŲņƑǨǤĝ�Ǣƛš�ǶƑŐţƄǤĝ�ǶǨţģǇǤĝ�ȋƾ�ńģƽǣǨǤĝ�ǵƃĝźĞ�ǶũǍǤ�ȋƾ��$SFBUF�¾MF�*OJUJBM�DPOEJUJPOT

�ƄĔĔĔĔǩĭĝ�ƃģĔĔĔņŲš�	4
�ǌğ�ǵźǍŮǍǨǤĝ�ǶŐţĝŻņśĪĝ�ƣǌʽƖǤĝ�ńģƽǣǩ�Żũğ�ƃģņŲš�	3
�ŉŐũ�4FMFDU�¾MF�XJUI�JOJUJBM�DPOEJUJPOT�ǶŐţĝŻņśĝ
��$SFBUF�JOJUJBM�DPOEJUJPOT�¾MF��ǶĔĔŐţĝŻņśĝ�ƣǌʽƗ�ƼĔĔĔǣǩ�ȑĔĔĔĔĔƖŠğ

File management 
panel  

1 

2 

3 

4 
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řŐʘţĝŻņśĪĝ �ǶũǍǣǨǤĝǌ �ǶśƄņǤĝ �ǶśǍƦƃ

E%כQ-I5 "E"#F B+ א&$x-$#)G +QD א&Kb +4-9% [3א� 
 Kb !א&%#אכא !D$b +Eא"Q "VJ +QD$&13/ א) B) +.9$m)

 Initial soil’ BOOeא"$Qא&4-9%+ אאG +QD$&א +Q-I5 +fSאG
 �GDp&א +%eאU B) ‘water and salinity content

אאQ$"אOe+ (א&pכ_ 3-7):

1 .Gא BOZ) w%J "VJ א>"#) x-$#%&א Xא כאY4"< (א א 
 >"J "E"#F BJ |9$m) א@AG .!>"#) +QDF C301א& 

.+QD$&9| (13/ א) Kb (F g@&א +QD$&א C30אI
2 . (F K$&9$.+ אm%&א Cא&301א Gא2 א%Jאא >"J D$א�

 +QD$&א +Q-I5 DE"3F Bכ%E K$&א Gא אfV) XאO$Jאא

/+30I 12 7$4 +9`%) !"4אG +30I B)) אfOb +4-9%&אG
.(+.9$m) w%J

3 . +QD$&א +Q-I5 (b) G (+301&אכ+ א%N Gא) w%Z&א (a) >"4
 >"#$F .+30I _כ& Gא w%J _כ "VJ +4-9%&א x-$#) (c)

 x-$#) >"#$EG +O%W4 +E-�) +0cVQ +QD$&א +Q-I5
א&Q +4-9%א&VאO9U+ א&כQDfאX-WZ) �9m$c%& +Oe א>0א� 

..(ECe) +QD$&א
E%כc%Q BאJ"! אGא(30c) +bDZ) Dא אE X-�/ כא(_ (13/ 

 "4 ,+O934 +ZN ,א>0א�) !>"#) +Q-I5 "VJ +QD$&א
 +4-9) x-$#)G (TAW B) !>"#) +E-�) +0c] ,j-QY

 }O#6&א +QD$&א5 (9| (13/ אO$א� hWE .(!>"#) ECe)
אm$N"אz אאGא(D א&%30c) +bDZא.

�ȋţĝŻņśĪĝ�ȇǍņŨǨǤĝ�´%FTDSJQUJPOµ�ƼŐƜǍņǤĝ��ģǭˋģǭŮĝǌǌ�*OJUJBM�DPOEJUJPOT�ǶŐţĝŻņśĪĝ�ƣǌʽĔĔƖǤĝ�ǶǨţģǈć�3-7�ǢǔĔĔƖǤĝ
�*OJUJBM�DSPQµ�ȋţĝŻņśĪĝ�ūģņʂĪĝǌ�ǡǍƛŨǨǤĝ�ƃǍƥŝǌ�´*OJUJBM�TPJM�XBUFS�BOE�TBMJOJUZ�DPOUFOUµ�ǶĔĔśƄņǤĝ�Ėģǩǌ�ǶĔĔũǍǣǨǤ

’EFWFMPQNFOU�BOE�QSPEVDUJPO

Tabular sheets 

1 

2 

3 

(b)
000

(c)
000

Tabular sheets with different plots 

3UHGH¿QHG�FRPPDQGV 

(a)
000
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�ūģņʂĞ�ǶǭŮĝǌ�ȋƾ�ǵģǕģŨǨǤĝ�ǵƄņƾ�ĖŻś�Żŏư�ƃǌžŭǤĝ�ǆǨư�	3
�ǶŭņŏǨǤĝ�ǶšǍŐŨǤĝ�ǶǣņǔǤĝ�	2
�ȋˋģľŏǤĝ�ĖģƥƴǤĝ�	1
�źŻũć�4-7�ǢǔƖǤĝ
�*OJUJBM�DPOEJUJPOT�ǶŐţĝŻņśĪĝ�ƣǌʽƖǤĝ�ǶǨţģǈ�ȋƾ�´*OJUJBM�DSPQ�EFWFMPQNFOU�BOE�QSPEVDUJPOµ�ȋţĝŻņśĪĝ�ǡǍƛŨǨǤĝ�ƃǍƥŝǌ

	Bǌ�A
�ǢśģǇǨǤĝ�ƤƥŲǨǤĝ�ȋƾ�ƃǌžŭǤĝ�ǆǨưǌ�ȋˋģľŏǤĝ�ĖģƥƴǤĝ�ȈǤĞ�ǵƃģƗĬĝ�Ʈǩ

A 

1 

2 
3 

B 

ȋţĝŻņśĪĝ�ǡǍƛŨǨǤĝ�ƃǍƥŝǌ�ūģņʂĬĝ

D$b i"0& D1L] "U! א&%#אכא! ZQ" א[0אC א&j-6#% א(א 
 +J5אq&0_ אU +Oeא"$Qאא uGD�9& 2-{-) DE"3F Db-F z"Z&
 j-6#%&5-1 אF D{אF אYא .+Oא�V%&א Cא[אO0&א Db-F z"Z& Gא

 z"m$c%&79 אJ hS-$E !א&%#אכא !D$b _0U Cא<אfSא +EאQ
 (Z) 5G@W&א w%JG (CC) KF0אV&א i1אR&4א&+ א j"ZE Xא

 +Eא"Q "VJ אfSא[$א (F K$&א (B) l52 אא-b +E-O#&א&כ9$+ אG
 Gא&3#_ א Kb +Oeא"$Qאא �GDp&א ?@A א�OU Bכ%E .!א&%#אכא

."ZQ BJ 5אZp$Nאא !"Jאc%Q אADE"3F Bכ%E

 j-6#%&5-1 אFG א[$א� +fSאG Kb z"m$c%&א >"#E
אאQ$"אU Kb Keאe%+ א&�GDp אאQ$"אOe+ (א K9E (א&pכ_ 4-7):

1 . Xא כאYא ,+E-�) +0cVכ(CC) Keא"$Qאא KF0אV&א i1אR&א
 Bכ%E Xכא g@&א K%�Jאא KF0אV&א i1אR&א BJ 9$.אm)

א&-j-r א&XG"Q [O אfSא<אC (אKAG) +Oe א&#א&+ 
אאD$bא�Q "VJ ,(+O"אD$b +E! א&%#אכא!.

2 . (F K$&א (B) l52 אא-b +E-O#&9כ9$+ א& +bאW&א&כ9$+ א
 v]א כאYכ$א5, אA/B1&אQ !א&%#אכא !D$b i"Q "VJ אfSא[$א

.(+Oא�D$bא&#א&+ אא -AG) D.6&א BJ +.9$m)

3 . w%J BJ 9$.אm) Xא כאYא ,D$%&אQ Keא"$Q5 אאG@W&א w%J
 XG"Q [O&א j-r-&א Bכ%E Xכא g@&א K%�J5 אאG@W&א
 +Eא"Q "VJ ,(+Oא�D$bא&#א&+ אא -AG) +Oeא) Cא<אfSא

D$b! א&%#אכא!.
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�Ǣƛš�*OJUJBM�DPOEJUJPOT�ǶŐţĝŻņśĪĝ�ƣǌʽƖǤĝ�ǶǨţģǈ�ȋƾ��1SPHSBN�4FUUJOHT��ŬǩģŠƄľǤĝ�ńĝźĝŻưĞ�Ƅǩĭĝ�ƃģŐņųģść�5-7�ǢǔƖǤĝ
�Řğ�řǔǨš�ŉŐũ�1SPHSBN�TFUUJOHT��4JNVMBUJPO�QBSBNFUFST�ǵģǕģŨǨǤĝ�ńıǩģƯǩ��ŬǩģŠƄľǤĝ�ńĝźĝŻưĞ�ǶǨţģǈ�ȈǤĞ�ǦŻŲņƑǨǤĝ
�ǶǤģũ�ȋƾ�ǓǤŽǌ��ǵģǕģŨǨǤĝ�ŬǩģŠƄś�ńıǩģƯǨǤ�ǶŐơĝʽņƾĪĝ�ńĝźĝŻưĬĝ�	2
�ǌğ�,&&1�PS�3&4&5�řŐʘƯŝ�Żưğ�ǌğ�Ʃƽũĝ�ƃģŐų�	1
�ƃģņŲš

�ǍǨŏǤĝ�ǵƄņƾ�řǨƠņʔ�ǶľǈģƯņǩ�ǵģǕģŨǩ

 

2 

1 

�řŐʘƯŝ�Żưğ�Ʃƽũĝ��ǶŐǤģņʛǨǤĝ�ǵģǕģŨǨǤĝ
 ,FFQ�3FTFU�ǶŐţĝŻņśĪĝ�ƣǌʽƖǤĝ

initial conditions

 �GD��p&א +%eאU K��b !>"��#%&א +��Oeא"$Qאא �GD��p&א D��0$ZF
 _OR��pF _כ +Eא"Q K��b אf��c.] K��A א��Oא�D$bא +��Oeא"$Qאא
 !>"#) +��Oeא"Q uGD, 7��&א Cא<א"Jאא "��J��#%9אכא! (א&

 .RESET to specified Initial conditions)
 +Q-I5 5��0$אJא5א א��O� AquaCrop d��)א]DQ z"��3E

א&$G +��QDא&��4-9%+ א&VאWF$��אf] K��b XאD��$b +��E! א&%#אכא! 
 (O3&א4.��� א) z>א&��3א _OR��p$9& +��Oeא"$Qא uGDכ���

 KEEP values wQא��c&א&%#��אכא! א _OR��pF B��)
Q .(from previous simulation run%��א א��A X@א 
 DOOR$& א���$#E -��fb Kא���D$bא5 אא��Om&א n��O& 5א��Om&א

א��J"א<אC אQ "��4א5א($��DאC א&D0[א(G dא&��@E g$) אDSא�? 
 _OR��pF Cא(אZ) :d��)א]D0&א Cא<א"��Jא +��%eאU K��b

 Program settings: Simulation run !א&%#��אכא
parameters (א&��pכ_ 6-7G 5-7). w��01VE אא��J"א< 
 KEEP values from previous simulation>

 ($E (��&G DOORF XG"��Q +��QD$&��9| א) K��3Q א&%��אI <run
 RESET>+Oא�D$bא5 א&��7 4א&$��] אא��Om&א B��OOZF !>א��Jא

.<to specified initial conditions
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�Ǣƛš�*OJUJBM�DPOEJUJPOT�ǶŐţĝŻņśĪĝ�ƣǌʽƖǤĝ�ǶǨţģǈ�ȋƾ��1SPHSBN�4FUUJOHT��ŬǩģŠƄľǤĝ�ńĝźĝŻưĞ�Ƅǩĭĝ�ƃģŐņųģść�6-7�ǢǔƖǤĝ
�ƃģņŲš�Řğ�řǔǨš�ŉŐũ�1SPHSBN�TFUUJOHT��4JNVMBUJPO�QBSBNFUFST�ǵģǕģŨǨǤĝ�ńıǩģƯǩ��ŬǩģŠƄľǤĝ�ńĝźĝŻưĞ�ǶǨţģǈ�ȈǤĞ�ǦŻŲņƑǨǤĝ
�ǵģǕģŨǩ�ǶǤģũ�ȋƾ�ǓǤŽǌ��ǵģǕģŨǨǤĝ�ŬǩģŠƄś�ńıǩģƯǨǤ�ǶŐơĝʽņƾĪĝ�ńĝźĝŻưĬĝ�	2
�ǌğ�,&&1�PS�3&4&5�řŐʘƯŝ�Żưğ�ǌğ�Ʃƽũĝ�ƃģŐų�	1


	ǵƃģũ�ǶšĝŻś
�ǍǨŏǤĝ�ǵƄņƾ�řǨơ�ǶľǈģƯņǩ

1 
2 

 
 

�SPPU�[POF�EFQMFUJPO�ƃǌžŭǤĝ�ǶǇƥŏǩ�ǫģŐǩ�ǒıǭņƒĝ�	4JNVMBUJPO�SVO�	��ǵģǕģŨǨǤĝ�ǢŐƴƖŝ�ǶǨţģǈ�ȋƾ�Ƅǭƪšć�7-7�ǢǔƖǤĝ
�ǶŒŐƒ�ǫģŐǩ�ǦĝŻŲņƒģś�ȊƄǣǤ�ǶŭŐņŏǕ�ɃǡǍƛŨǨǤĝ�ǶǣƵ�	4
�ǶśƄņǤĝ�ǶũǍǣǩ�ńĝźģǭŮĞ�	3
�ƃǌžŭǤĝ�ǶǇƥŏǩ�ȋƾ�ŘǌʾŲǨǤĝ�ŧǣǨǤĝ�		�

ǶŐţĝŻņśĪĝ�ƻǌʽƪǣǤ�KEEP�Ʃƽũĝ�ƃģŐų�Ʈǩ�ńĝǍŏƒ�ǵŻƯǤ�ǢŐƴƖņǤĝ�ƃĝʽǔŝ�ǧŝ��ǍǨŏǤĝ�ǵƄņƾ�ūʱģų�ƃģƥǩĭĝ�ǫģŐǩ�ǢŐƑƵ�ƄŐˎĦŝǌ�ǶŐưǍŏǤĝ

1 

2 

3 

4 
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Eכ-X א&$O� /) _ORpאO.) “KEEP” 5"א (`א &%#אכא! 
DFאכ) אא(א� D0J א&Vc-אC א&%$ZאQ .+0UאJא<! א&%#אכא! 
 DO{אF +N5א> Bכ%E ,!אכא#) !D$.כ zאZ&0$א5 כא(_ אJא /)

.5G@W&31+ אV) �5א(א� �א& iא$p&א(1א5 א _Oc�

Kb א&%`אj א&%Kb lGDZ א&pכ_ ORpF (F 7-7_ (#אכא! 
 Kb May/5אEא jGא Kb �G5q) !5G"VQ j-6#%& +0UאZ$)
 .+c]אW$) +O9)5 +E5אL� +O)-& +QDF Kb n]-F +31V)
 "VJ w0c) gDQ ?"EGqF (FG �-1m&אQ j-6#%&א g5 (F

 4) +OJ-V&א +�ON +)"m$c%&א gD&א? אO) v]כא .+J5אq&א
 Jan/K]א&`א X-]כא jGא B) !א&%#אכא _ORpF (F (dS/m

 7$4 Cא-Vc&א B) >"Z& C5DכG Dec/jGאא X-]7$4 31 כא
אx-$#) }0r א&31V) Kb +4-9%+ א&G 5G@WאfSא< א&4-9%+ 

Gא[m.אl א[$א� א&c) "VJ j-6#%$- }א0ED3F vQא.

1SPKFDUT�ƮʞʱģƖǨǤĝ
1SPKFDU�¾MF�ƭǌʽƖǨǤĝ�Ƽǣǩ

 +OcOeD&א +%eא&3א B) 5א$mE Xא z"m$c%&79 אJ hWE
 |6F K$&א Cא&9%.אG +U"Q �-0L%&א j-6#%&9| א)

 (+QD$&א�, אא<א5!, אV%&א) j-6#%&א אfOb �5qE K$&א +�O0&א
 -%V&5! אG> +Eא"Q >"#E XאG +Oeא"$Qאא �GDp&כ@&כ אG
 u-N .!א&%#אכא _ORp$Q z-3E X0_ אU ,!א&%#אכא !D$bG

 d)א]D0&א Cא(אZ) Cא<א"Jא /) wbא-$E א%Q !א&%#אכא ($F
(E$) אm$N"אz אאJ"א<אC אאD$bא�O+ (א&) ADOORF ($Eא 

 Cא5אO$אא� iאDSא B) א"Q z"m$c%9& Bכ%E (+4אDr
 z-3E Xא +cOeD&א +%eא&3א Kb Cא"E"#$&אG +Q-91%&א
 C9-(אZ%&כ_ א B%L$E g@&א �GDp%&9| א) _O%#$Q

א&אy(+ &#%9אכא! א&%@כ-5! אJא?.

ƭǌʽƖǩ�Ƽǣǩ�ǶŐŏść�1-7�ǡǌŻŭǤĝ

ƄƥƑǤĝ�ǧǈƃƼƜǍǤĝ

ńģǩǍǣƯǩ���ğ

1ƭǌʽƖǨǤĝ�ƼƜǌ

2AquaCrop�ǶŲƑŠ�ǧǈƃ

ǡǌĭĝ�ǢŐƴƖņǣǤ�	ǍǨŏǤĝ�ǵƃǌź
�ǶưĝʹʾǤĝǌ�ǵģǕģŨǨǤĝ�ǵƄņƾ��ļ

3��ǵģǕģŨǨǤĝ�ǵƄņƾ�řǩ�ǦǍɿ�ǡǌĭ�	1
�ǦǍŐǤĝ�ǧǈƃ

4ǵģǕģŨǨǤĝ�ǵƄņƾ�řǩ�ǦǍɿ�ƄųĮ�	1
�ǦǍŐǤĝ�ǧǈƃ

5ǍǨŏǤĝ�ǵƃǌź�řǩ�ǦǍɿ�ǡǌĭ�	1
�ǦǍŐǤĝ�ǧǈƃ

6ǍǨŏǤĝ�ǵƃǌź�řǩ�ǦǍɿ�ƄųĮ�	1
�ǦǍŐǤĝ�ǧǈƃ

ŬǩģŠƄľǤĝ�ńıǩģƯǩ�°�ū

27��721�ģǮźŻưǌ�ŬǩģŠƄľǤĝ�ńıǩģƯǨǤ�ǧŐǇǤĝ

�ǶŐţĝŻņśĪĝ�ƣǌʽƖǤĝǌ�	ǶśƄņǤĝǌ�
ǵƃĝźĬĝ�
ŰģŏǨǤĝ
�ǶŒŐʗǤĝ�ǌ�ǶǈŻś�ƣǍľƠǨǤĝ�ǡǍƛŨǨǤĝ�ƚţģƛų�ȊǍŨŝ�ģƽǣǩ�ƄƖư�ȋŏʄĪ�	3
�ǶľņǔǨǤĝǌ�	2
�ǧƒĪĝ�°�ź

37���28�ȈǤĞ�ǶƾģơĬģś�CO2�Ƽǣǩǌ�ȊƄƥǩ�ǡǍƥǮ�Ƽǣǩ�
ETo�Ƽǣǩ�Ƀǵƃĝʽũ�ǶŮƃź�Ƽǣǩ��ǬŐƾ�ǶŏǨƠņǨǤĝ�ńģƽǣǨǤĝǌ�Űģŏǩ�Ƽǣǩ
�ƻǌʽƫ�Ƽǣǩǌ�ǶŐƾǍŮ�ǫģŐǩ�ŧƥƒ�Ƽǣǩǌ�ǶśƄŝ�ƮƥǇǩ�Ƽǣǩǌ�ǢǇũ�ǵƃĝźĞ�Ƽǣǩǌ�Ȋƃ�ǵƃĝźĞ�Ƽǣǩǌ�ǡǍƛŨǩ�Ƽǣǩ

�ǍǨŏǤĝ�ǵƄņƾ�ūʱģų�ƻǌʽƫ�Ƽǣǩǌ�ǶŐţĝŻņśĝ

�řŐƯśƃĭĝ�ƃǍƥƑǤĝ�ȋƾ
�ǶľǈģƯņǨǤĝ�ńıŐƴƖņǤĝ�řǩ�ǢŐƴƖŝ�ǢǔǤ�c�ǧƑǇǤĝǌ�b�ǧƑǇǤĝ�ŻšŻŨŝ�ƃĝʽǔŝ�Ľŭš�ɃńıŐƴƖņǤĝ�źŻƯņǩ�ƭǌʽƖǩ�ǶǤģũ�ȋƾ
�ńıŐƴƖņǤĝ�ǢǕ�Ȉǣư�ǆľƥŏʃ�	c�ǧƑǇǤĝ
�ǢŐƴƖŝ�ǡǌĭ�ǵźŻŨǨǤĝ�ńĝźĝŻưĬĝ�Řğ�ŉŐũ�ŬǩģŠƄľǤĝ�ńıǩģƯǩ�ŻšŻŨŝ�ǵźģưĞ�řǔǨš�Ī��	ǶŐǤģņǤĝ

1� ��ȋśģƑŨǤĝ�ĖĝʽŮĳǤ�ȋƯŮƄǨǤĝ�ǢŐǤŻǤĝ�ƄƪŠĝ
��UI�+BOVBSZ������BU���BN�űʞʱģŝ�žŏǩ�ńƄǩ�ȋņǤĝ�Ǧģšĭĝ�źŻư�ȈǤĞ�ǦǍŐǤĝ�ǧǈƃ�źǍƯš��ǦǍŐǤĝ�ǧǈƃ
�	SFGFSFODF�NBOVBM�GPS�UIF�DBMDVMBUJPO�QSPDFEVSF

2� ��	1�2�ǡǌŻŭǤĝ�ƄƪŠĝ
�ǶŐơĝʽņƾĪĝ�ńĝźĝŻưĬĝ�źģǨņưĝ�ǧņš�	OPOF
�Ƽǣǩ�ǧƒĝ�ļģŐƵ�ȋƾ��ƼǣǨǤĝ�ǧƒĝ
3� ���ǶľņǔǨǕ	OPOF
�źģǨņưĝ�ǧņš���Ƽǣǩ�ļģŐƵ�ȋƾ��	ƃģƑǨǤĝ
�ǶľņǔǨǤĝ
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 _ORp$& C9-(אZ%&א B%L$F K$&א /E5אp%&א BOQ qOO%$&א ($E
  !>D.V) !אכא#)

 CאORp$&א B) +J-%W) B) X-כ$F K$&א /E5אp%&א Gא
 _ORp$&א !>"Z$) /E5אp%&7 אJ"E 0+, (אUאZ$%&א
 Bכ%E  

 _RpE Xא _ORp$&א >"Z$%&א �GDp%&א Kb z"m$c%9&
 Bכ%E 0+. כ%אUאZ$%&א Cא-Vc&א B) >"Z& +VOZ) !אכא#)

 !5G> !אכא#%& _ORp$&א >"Z$) �GDp%&א zא"m$Nא
.(+0UאZ$) _Orא#)) _Orא#)

�ƭǌʽƖǨǤĝ �ńģƽǣǩ �ǶŐŏś

 C9-(אZ) (a) g-��$#E K��6] |9) -��A �GD��p%&��9| א)
 _Orא&%#א +��J5אyG !א&%#��אכא !D��$b (b) �GD��p%&א B��J
 Cא&9%.א iא%��Nא (d) d��)א]D0&א Cא(��אZ) Cא<א"��Jא (c)
 +��Q-91%&א (+����Oeא"$Qאא �GD��p&א ,+�������O0&א ,j-��6#%&א)

.(1-7 jG"S) !א&%#��אכא _OR��pF _Sא B��)

ƭǌʽƖǩ �ńģƽǣǩ �ĖģƖŠĞ

(��B א&f��c_ א[��pא�GD��p) i אYא ��Uאz א&%Q z"m$��cא�$Oא5 
 +U"Q �-��0L%&א j-��6#%&א g-��$#F K��$&א Cא&9%.��א

 +��Oeא"$Qאא �GD��p&אG (+��QD$&א�, אא<א5!, א��V%&א) +���O0&אG
.+��cOeD&א +%eא&3א K��b >"��#) _OR��p$&

 |9) ���p]א D)א5 אא��O$א�Q �GD��p%&א iא��p]א (��$E
 D$א� +��%eאU K��b <Create project file> �GD��p)

 ($E Xא "��ZQ Select project file �GD��p) |��9)
��E"#F" [-J] (>��כ_ 8-7).:

1 ..!>D��.V) !אכא��#) _OR��pF
2 ..(>"��Z$) _OR��pF) +��0UאZ$) Cא-V��N
3 .(>"��Z$) _OR��pF) _��Orא#) C5אG>

 Create> �GD��p) |9) ���p]א D)א5 אא��O$א� "��ZQ
 Create �GD��p) ���p]א +%eאU D��f�F <project file

project file (א&��pכ_ 10-7G 9-7). K��b 4א&+ 
א&%�GD��p א&%$��Z"< א&$OR��pאG Cא&��@E g$כ��-F B��) XכDא5 

 >"J lDJ gD��WE Cא-V��N !"J x"��) 7��9J !א&%#��אכא
א&V��c-א��Z0F) Cא &O09א[��אC א&%$-K��b !D��b (��9| א&%Vא� 

 +V��c&א (U5 D��OORF Bכ��%E .+��%e7��9 א&3אJא K��b (5א��$m%&א
 D)אGא5 א��4" אא��O$א�Q .(!א&%#��אכא CאOR��pF B��) +9��c9N)

 |9) ���p]א +%eאU B��) D��cEאא h��]אW&א K��b +��O4א&%.$א
 /) [��Z) +��3bא&%$-א C9-(��אZ%&א +��fSאG D��f�F ,�GD��p)
אא>��א5! א&��7 א&��9%| א&%m$אG) 5אFא��4+ א&��Omא5 א�$Oא5 

 ($E (��& אYא .+Q-91) xDא��� Cא��)-9Z)G (D��9| א���)
 +Oא�D$bאא �GD��p&א< א��%$Jא (��$E |��9) gא5 א��O$א�

 .(1-2 jG"S)

:B) C9-(��אZ%&א +��fSאG K��b !>"��#%&א Cא[��אO0&א&��| א$F

 79J g-$#F K$&א5! א$m%&א Cא&9%.א :Climate vאP&'א
 +S5> ,KZSD%&א }$]  - Dm0$&א ,gD1%&א j-1f&א Cא[אOQ

D4א5! א&f-אQ CO2 ,iאא�אb+ א&7 אN) (9| א&%Vא�.

 "E"#F +3EDIG 5א$m%&א j-6#%&9| א) :Crop !"$%&'א
Fא�E5 א&0@א5/א&5qאG +Jא&@E g%כB אE Xכ-X (א&pכ_ 9-7):

   .>"#) �E5אF
 j-1f&א Cא[אOQ 79J iאVQ ?"O&-F ($E g@&א �E5א&$א

א&E"#F ($E :gD1%" [אb@! א&G �#0א&%OZא5 א&%m$א5 
 z-O&א "O&-F _0U 5א$m%&א5 אOZ%&א �G"4 CאD) >"JG

 .gD1%&א j-1f&א5 אOZ) +fSאG Kb jGאא
א&$א�E5 א&@VQ ?"O&-F ($E gאOQ 79J iא[אD4 +S5> Cא5! 

 >"JG 5א$m%&א5 אOZ%&אG �#0&א !@bא] "E"#F ($E :iא-f&א
 Kb jGאא z-O&א "O&-F _0U 5א$m%&א5 אOZ%&א �G"4 CאD)

.iא-f&א5! אD4 +S5> 5אOZ) +fSאG
 ($E +0UאZ$) Cא-VcQ CאORp$&א >"Z$) �GDp%&4א&+ א Kb

E"#F" א&ZאORp$9& z_ אא9c9N B) jG+ א&%#אכא!.

א'a6@ :irrigation iA אBא^; א'iA א'&43א^.
א'%a6@ :field >C אBא^; א'%C< א'&43א^. 

@pSC א'Soil profile *RA4: (9| (13/ א&$QD+ א&%m$א5.
א'&,אw א'Groundwater *,K"H: (9| א&%Oא? א&Ob-W+ א&%m$א5.

:X-כF Xא Bכ%E K$&אG !א&%#אכא !D$b :Period ;A4D'א
-%V&5! אG"Q +10FD)

>"#) �E5אF Kb 0"אF
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�ȋƾ��4FMFDU�$SFBUF�1SPKFDU�¾MF��ƭǌʽƖǩ�Ƽǣǩ�ȑƖŠğ�Ƅņųĝ�Ƅǩğ�	2
�ǧŞ��1SPKFDU��ƭǌʽƖǩ�Ƅǩğ�	1
�ƃģŐņųģść�8-7�ǢǔƖǤĝ
�ƃģņŲš�	3
�ŉŐũ�4FMFDU�QSPKFDU�¾MF�ƭǌʽƖǩ�Ƽǣǩ�Ƅņųĝ�ǶǨţģǈ�ȈǤĞ�ǦŻŲņƑǨǤĝ�Ǣƛš�ǶŐƑŐţƄǤĝ�ǶǨţģǇǤĝ�ȋƾ�ńģƽǣǨǤĝ�ǵƃĝźĞ�ǶũǍǤ

�	D�ǌğ�b�ǌğ�a�ǬưǍŠ�ŻšŻŨņś
��$SFBUF�QSPKFDU�¾MF��ƭǌʽƖǩ�Ƽǣǩ�ȑƖŠğ�ƃģņŲš�	4
�ǌğ�ǵźǍŮǍǨǤĝ�ńģƽǣǨǤĝ�Żũğ

1 2 

3 

4 

(a) 
(b) 
(a) 

File management 
panel 
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 Bכ%E +0UאZ$) Cא-VcQ CאORp$&א >"Z$) �GDp%&4א&+ א Kb
:(+0UאZ$) Cא-VN) w4א&א _ORp$9& !א&%#אכא +Eא"Q "E"#F אLEא

-%V&5! אG"Q +10FD)
>"#) �E5אF Kb 0"אF

 ?@A Kb w01VE) wQאc&א zאZ9& !א&%#אכא _ORpQ +10FD)
.+Oeא"$Qאא uGD�9& KEEP �.4א5 אOm&א&#א&+ א

אא24RאInitial *,x: (9| א&�GDp אאQ$"אOe+ א&%m$א5.

 !D$b �5א� �GDp&9| א) :off-season "&P'א ;A4K y^אO
א&V%- א&%m$א5

 !5G> +Eאf]G +Eא"Q /) K]אOQG K%U5 5אf,א :Calendar l9"C4'א
א&D$bG -%V! א&%#אכא! Kb א&-אfSאC א&%9$m.+ (א&pכ_ 10-7).

 Kb (4+ א&$#כ-& Kb Create project �p]א D)א5 אO$א�Q
 Create project file �GDp) |9) �p]א +%eאU _.Nא

 �.4 79J g-1VE g@&אG) �GDp%&א iאp]א ($E ,(10-7 _כp&א)
.(7-1 jG"W&א Kb !5-א&%@כ Cא)-9Z%&אG +OV0&אQ K6] |9)

�ńģƽǣǨǤĝ�ǵƃĝźĬ�ńģǩǍǣƯǩ�ǶǭŮĝǌ�ƞĝʽƯņƒĝ�řǔǨš�ŉŐũ�ɃƭǌʽƖǩ�Ƽǣǩ�ȑƖŠğ�ǶǨţģǈ�ȋƾ�ǶŐũģņƽǨǤĝ�Ƅǩĝǌĭĝć�9-7�ǢǔƖǤĝ
ȇƄųğ�ńģŠģŐʏǌ

Key 
Command 

Spine button to 
adjust number of 
successive year  

Spine button to 
adjust first year of 

series  

Tabular sheets 

Information sheet 

Control Panel 
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�ƭǌʽƖǨǤĝ�Ʈơǌ�ȋƾ�Aquacrop�ǢŐƴƖŝ
:project mode

E"ZF ($E_ [�אtO1mF z א&3אe%+ א&O��cOeD+ (א&��pכ_ 
 iאp]א Gא (כ_ 8-7 3��p&א) �GD��p) _O%#F "VJ (11-7

 hVW$& g5GD� _E"Z$&א א@A Xא .(כ_ 10-7��p&א) �GD��p)
א�$��Oא5 אDO� |��9) g א&9%| א&%$Kb B%L א&%�GD��p. כ%א 

 Kb +9Z.) DO� Cא5 א&9%.��אO$א� +O4א&%.$א D��)אGאא X-כ��F
 lאDZ$��N730 אE j4א g79 אJ .(11-7) +��cOeD&א +%eא&3א

 +]-3E79 אאJ D3V&אQ א��Vכ%) Cא&%"�א ���e6א�
 Bכ%E CאOR��p$&א >"Z$) �GD��p%&4א&+ א Kb .+3bא&%-א

 Bכ%E K$&אG) xDאא� CאOR��p$&א CאE-$#) lאDZ$��Nא
 +1��Nא-Q (Cא&9%.א B) +.9$m) +��J-%W) g-��$#F Xא

.+%e79 א&3אJא K��b spin button

�$SFBUF�QSPKFDU�ģưǌʽƖǩ�ȑƖŠğ�ǶǨţģǈ�ȋƾ�´$BMFOEBS�JOGPSNBUJPO�TIFFUµ�ǧšǍǇņǤĝ�ńģǩǍǣƯǩ�ǶǭŮĝǌć�10-7�ǢǔƖǤĝ 
�ǶŐŏľǩ�ǶưĝʹʾǤĝ�ƞǌʽƯǨǤĝ�ǡģŊǨǤĝ�ȋƾ�ɃǶƽǣņŲǩ�ńģǭŮĝǌ�ȋƾ�ǵģǕģŨǨǤĝ�ǵƄņƾǌ�ǍǨŏǤĝ�ǵƃǌź�ǶšĝŻľǤ�ȋŠģŐʗǤĝǌ�ȊźŻƯǤĝ�ƃģǭƫĬĝ�Ʈǩ
�ȋƾ�ǵģǕģŨǨǤĝ�ğŻľŝ�ģǨŏŐʏ�
�+VOF�Řĝʽʞʶũ�30�Ȉņũ�.BZ�ƃģšğ�1�řǩ�ŅǈǍǤĝ�ǵžƾģŠ�ȋƾ�Ƀ	ǡǌğ�ňǌŻũ
�ȊƄƥǩ�ǡǍƥǮ�ƃģŐƯǩ�Ȉǣư

ǶŐǣǇŨǤĝ�ǶƯƑǣǤ�ǶšǌģƑǩ�ǶśƄņǤĝ�ǶśǍƦƃ�Řğ�ƞĝʽņƾĝ�řǔǨš�ŉŐũ�+BO�ȋŠģŊǤĝ�ŘǍŠģǕ�1�ȋƾ�Ǧģư�ǢǕ

Information sheet 

Tabular sheets 

Control Panel 

Click to 
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�	1
�řǔǨš�ŉŐũ�	ǶǣƯƽǨǤĝ�ƄŐƵ�ǶŐũģņƽǨǤĝ�Ƅǩĝǌĭĝ�Ʈǩ
�QSPKFDU�NPEF�ƭǌʽƖǨǤĝ�Ʈơǌ�ȋƾ�ǶŐƑŐţƄǤĝ�ǶǨţģǇǤĝ�ć�11-7�ǢǔƖǤĝ
�	4
�ƄųĠ�ƭǌʽƖǩ�ĖģƖŠĞ�ǌğ�ƃģŐņųĝ�ǌğ�ǌ�ƭǌʽƖǩ�ƚţģƛų�ǢɿŻƯŝ�řǔǨš�	3
�ǶŐǣǇũ�ńģŠģŐʏ�ǶƾģơĞ�	2
�ńıųŻǨǤĝ�ƚţģƛų�ƞĝʽƯņƒĝ

�	ǶŐơĝʽņƾĪĝ�ńĝźĝŻưĬĝ�ȈǤĞ�ǵźǍƯǤĝ
�ƭǌʽƖǩ�ƃģŐņųĝ�ĖģƴǤĞ

Missing 
Key 

Commands 

2 

3 

4 

1 

Spin button 

to upload 
�GLVSOD\�¿OHV for 

that run 

 UNDO> �GDp%&א5 אO$א&� א� D)אא z"m$c%&א א�$א5 אYא
Kb <project selection א&3אe%+ א&ZE +OcOeD-< א&7 

 _ORpF i"Q "VJ !"%$Z%&א +Oא�D$bאא Cא<א"Jאא
.(1-2jG"S D�]א) AquaCrop

 updating�ƭǌʽƖǨǤĝ�ƚţģƛų�ǢɿŻƯŝ
:project characteristics

lDJ ($E א&9%.אC א&%m$אFG !5א�E5 א&5qאD$bG +J! א&%#אכא! 
 +.9$m) CאfSאG Kb �GDp%&א _ORp$& d)א]D0&א Cא(אZ)G

 Project characteristics �GDp%&א �e6א� +%eאU B)
E �O4%כB אf9E"ZF ($E Xא (א&pכ_ 12-7): 

.�GDp%&9| א) |rG _E"Z$& :a,o"4'א
 Environment and ;א'-,+* (א'&%אכא EאD6@

 >"Z$) �GDp) +&4א Kb :simulation files
 �E5אF Xא �O4) _ORp$&א (U5 5אO$א� hWE CאORp$&א

 Xא Bכ%E Cא&9%.א +J-%W)G !א&%#אכא !D$bG +J5אq&א
:_Sא B) (CאORp$&א BOQ |9$mF

.Cא&%"�א �e6א� lאDZ$Nא
 Gא<א5! 34_ א Gא g5 Gא j-6#) |9) 5אO$א� DOOR$&

 uGD, Gא +Oeא"$Qא uGD, Gא +Ob-S ?אO) Gא +QDF /13)
.+3bא&%-א C4+ א<א5! א&9%.א-& Kb -%V&א !D$b �5א�

 |9)G +QD$&9| (13/ א)G א�V%&9| א) w0N 7 (%אV`$cE
 KR0VE �O4 (+0UאZ$) Cא-VN 50$אJ4א&+ א Kb) j-6#%&א
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 >"Z$) �GDp%9& !א&%#אכא CאORpF BOQ +)אJ Cא&9%.א ?@A 50$אJא
 Cא&9%.א v]א כאYא hNאV%&5 א&#א&+ אy _OZ.F hWE .CאORp$&א

.CאORp$&א >"Z$) �GDp%&א CאORpF _א(+ &כJ !5א$m%&א
.-%V&5! אG> +Eא"Q _E"ZF

&$Q _E"Z"אf]G +EאD$b +E! א&%#אכא!.

א'5G> !D$b lDZ& :l9"C4! א&D$bG -%V! א&%#אכא!.

.d)א]D0&א Cא(אZ) Cא<א"Jא DOORF :I@אFA-'א EאB2אGא
 Kb !D<0א) DOOR$&א iאDSאQ אLEא �GDp%&א _E"ZF Bכ%E

(9| א&%�GDp (אאIא1-7 5). A K1ZF@? א&3ED1+ א&3$%"(+ 
.d)א]D0&א +fSאG /) +]5א&3%אQ +]GD%&א B) "Eq%&א z"m$c%&א

�ǵģǕģŨǨǤĝ�ńģƽǣǩ�
1SPKFDU�DIBSBDUFSJTUJDT�ƼŐƜǍņǤĝ��ģǭˋģǭŮĝǍś�1SPKFDU�DIBSBDUFSJTUJDT�ƭǌʽƖǨǤĝ�ƚţģƛų�ǶǨţģǈ�ć�12-7�ǢǔƖǤĝ
�ǵģǕģŨǨǤĝ�ńģƽǣǩ�ǶǭŮĝǌ�ȋƾ�´1SPHSBN�TFUUJOHTµ��ŬǩģŠƄľǤĝ�ńĝźĝŻưĞǌ�Ƀ´$BMFOEBSµ�ǧšǍǇņǤĝ�Ƀ´&OWJSPONFOU�BOE�4JNVMBUJPO�¾MFTµ�ǶŒŐʗǤĝǌ

ǶǨţıǨǤĝ�ńģƽǣǨǤĝ�ǵƃĝźĞ�ǶũǍǤ�ȋƾ�ȇƄųğ�ńıųŻǩ�ńģƽǣǩ�ƃģŐņųĝ�řǔǨš�	2
�ǵƃģņŲǨǤĝ�ńıųŻǨǤĝ�ƚţģƛų�ƞĝʽƯņƒĝ�řǔǨš�	1
�ǶŒŐʗǤĝǌ

1 

Tabular sheets Spin buttonto 
upload /display 
¿OHV�IRU�WKDW

run

Key 

Commands 

&KLFN�EXWWRQ��WR�VSHFLI\�LI�
VHOHFWHG�¿OH�DSSOLHV�WR�DOO�UXQ 

2 

File management 
panel  

�ƮʞʱģƖǨǤĝ�ńģƽǣǩ�ǢɿŻƯņǤ�ǶǩŻǇņǩ�ǶǇʞʵƦć�1-7 ƃģƦĬĝ
�ƄľǕğ�ǶŠǌʽǨś

 +�bא&%#א /) – �GDp) |9) CאE-$#) DOORF z"m$c%9& Bכ%E
Q – [$OVQ 79JאDSאi א&$DOORאC א&Q-91%+ (0א>79J !D א&9%| 

 /E5אp%&א Kb +ZEDN CאDOORF iאDSא א"O.) א@A X-כEG .K6V&א
 !>"Z$) /E5אp%&א B) xDא[-א� א� iאV0& Gא CאORp$&א !>"Z$)

 d)א]D0&א +fSאG Kb BE>-S-%&א BOJ-V&א DO� CאORp$&א
 +3ED1&א ?@A zא"m$NאQ .(_Orא&%#א C5אG>G +0UאZ$%&א Cא-Vc&א)

 .d)א]D0&א +fSאG Kb !>-S-%&א >-O3&א B) z"m$c%&5 אD#$E
 z"m$c%9& Bכ%E w69&אG �cV&א zא"m$NאQ jא&%`א _O0N 79J

אp) +JDcQ (%6E XאZ$) /E5"<! א&$ORpאORpF |9$mF CאfFא 
 +O3Q X-כF א%VOQ t3b _3#&א<א5! א Gא +QD$&א �-VQ אfLZQ BJ

.+3Q1$א) (א�V%&א אfOb א%Q) Cא&%"�א
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�4FMFDU�$SFBUF�'JFME�EBUB��ǶŐǣǇũ�ńģŠģŐʏ�Ƽǣǩ�ȑƖŠğ�Ƅņųĝ�Ƅǩĭĝ�	2
�ǧŞ��'JFME�EBUB��ǶŐǣǇũ�ńģŠģŐʏ�	1
�Ƅǩĭĝ�ƃģŐņųģś�ć�13-7�ǢǔƖǤĝ
�	3
�ŉŐũ�4FMFDU�¾FME�EBUB�¾MF�ǶŐǣǇũ�ńģŠģŐʏ�Ƽǣǩ�Ƅņųĝ�ǶǨţģǈ�ȈǤĞ�ǦŻŲņƑǨǤĝ�Ǣƛš�ǶŐƑŐţƄǤĝ�ǶǨţģǇǤĝ�ȋƾ�ńģƽǣǨǤĝ�ǵƃĝźĞ�ǶũǍǤ�ȋƾ�¾MF

�$SFBUF�'JFME�EBUB�¾MF�ǶŐǣǇũ�ńģŠģŐʏ�Ƽǣǩ�ȑƖŠğ�Ƅǩĭĝ�ƃģņŲš�	4
�ǌğ�ǵźǍŮǍǨǤĝ�ǶŐǣǇŨǤĝ�ńģŠģŐʗǤĝ�ńģƽǣǩ�Żũğ�ƃģņŲš�Řğ�řǔǨš

4 

3 

File management 
panel  

1 

2 

'JFME�EBUB�ǶŐǣǇŨǤĝ�ńģĔĔŠģŐʗǤĝ

 ¾FME�ǶŐǣǇũ�ńģŠģŐʏ�ńģƽǣǩ�ĖģƖŠĞ
EBUB�¾MFT

 +9W��c%&א +O93#&א Cא[��אO0&א B%L$E |��9) iא��p]א Bכ��%E
 Create> +O934 Cא[��אOQ |9) iא��p]א D��)א5 אא��O$א�Q

 +O934 Cא[��אOQ |9) D��$א� +��%eאU K��b <Field data file
Select field data file (א&��pכ_ 13-7).

ǶŐǣǇŨǤĝ�ńģŠģŐʗǤĝ�ƚţģƛų

lDJ ($E �6א�e א&O0א[אC א&E �O4 +O93#%כf9E"ZF Bא 
 Field data +O934 Cא[אOQ +%eאU Kb +.9$m) CאfSאG Kb

menu (א&pכ_ 14-7):

.+O93#&א Cא[אO0&א g-$#E g@&א&9%| א |Or-F _E"Z$& :a,o"4'א

OQא[אE"Z$& :+O934 C_ א&1Rאi א&0VאKF א&3%א� (CC) א&כ9$+ 
 Keא&%א x-$#%&אG (B) l52 אא-b +bאW&א +E-O#&א

:!>"#) zאEא Kb (SWC) +QD$9&
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 +Q-cV) zאEא zאU5אQ C0אUאD%&א CאUGא BJ DO0Z$&א ($E
 zאZQ [I0אF5א BJ D�V&א uD6Q >"#) jGא z-E 7&א

.>"#)
.zאEא !"J +O93#&א Cא[אO0&א K1RF Xא Bכ%E

 Kb g5אOZ%&א [bאD#]אG tN-$%&א +%OU "E"#F Bכ%E
.>"#) z-E Kb XאO$Jאא iאV{א CאNאOU !"J iאDSא j4א

.+E-�) +0cVכ(CC) KF0אV&א i1אR&א BJ DO0Z$&א ($E
 (B) l52 אא-b +bאW&א +E-O#&א&כ9$+ א BJ DO0Z$&א ($E

Qא&A /B1כ$א5.
E$) א&$BJ DO0Z א&%#$-x א&%אQD$9& Ke+(SWC) ככ_ (() 

 :(K%�J5 אאG@W&א w%J א`)) +U"Q >"#) w%Z& (iא)
א[�D אאIא5 א&"א�B%� K9 א&pכ_ 14-7.

�ǦǍŐǤĝ�ŻšŻŨŝ�ǧņš�ŉŐũ�Ƀ´'JFME�EBUBµ�ǶŐǣǇũ�ńģŠģŐʏ�Ƀ´%FTDSJQUJPOµ�ƼŐƜǍņǤĝ�ģǭˋģǭŮĝǍś�'JFME�EBUB�ǶŐǣǇũ�ńģŠģŐʏ�ǶǨţģǈć�14-7�ǢǔƖǤĝ
�źŻŨǩ�ǦǍɿ�ȋƾ�	ǶśƄņǣǤ�ȋţģǨǤĝ�ȇǍņŨǨǤĝǌ�ǶƾģŭǤĝ�ƞƃĭĝ�ǅǍƾ�ǶšǍŐŨǤĝ�ǶǣņǔǤĝ�ɃȋˋģľŏǤĝ�ĖģƥƴǤĝ
�ǶŐǣǇŨǤĝ�ńģŠģŐʗǤĝǌ�ńģľǈĝʽǨǣǤ�ǡǌĭĝ

Tabular sheets 

6SHFLILHG�¿UVW�GD\ 
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�4JNVMBUJPO�SVO�ǵģǕģŨǨǤĝ�ǢŐƴƖŝ�ǶǨţģǈ�ȈǤĞ�ǦŻŲņƑǨǤĝ�Ǣƛš�ǶŐƑŐţƄǤĝ�ǶǨţģǇǤĝ�ȋƾ��3VO��ǢŐƴƖŝ�Ƅǩĭĝ�	1
�ƃģŐņųģść�15-7�ǢǔƖǤĝ
�ǦŻǇņʔ�	b
ƃģņŲǨǤĝ�ǢŐƴƖņǣǤ�ǵģǕģŨǨǤĝ�ǵƄņƾ�ǶšģǭŠ�	a
�Ȉņũ�ƃģņŲǨǤĝ�ǦŻǇņǨǤĝ�ƃģŐŲǤĝ�	3
�Ȉǣư�źģǨņưĪģś�ƄǨņƑņǤ�ǵģǕģŨǨǤĝ�ğŻľŝ�Řğ�řǔǨš�	2
�ŉŐũ

źŻŨǨǤĝ�ǦǍŐǤĝ�Ȉņũ�	D
�źŻŨǨǤĝ�Ǧģšĭĝ�źŻƯś

1 

2 

3 

Spin button 
to advance to the end of 
simulation period of VSHFL¿HG�
run number

(a) 

(c) 
(b) 

ǵģǕģŨǨǤĝ�ǢŐƴƖŝ

ǵģǕģŨǨǤĝ�ǵƄƗģľǩ

 Kb <Run> _ORpF D)א5 אאO$א�Q z"m$c%&6_ אE
 Bכ%E �O4 !א&%#אכא _ORpF +%eאU 7&א +OcOeD&א +%eא&3א

 (0א>D! א&%#אכא! (>כ_ 15-7). 

:7$4 Cא5אOm&א5 א4" אO$א�Q _ORp$&א D%$cEG

1 . !>"Z$) /E5אp%&4א&+ א Kb .!א&%#אכא !D$b +Eאf]
 !D$b +Eאf] 7$4 _ORp$&א D%$cE CאORp$&א

א&%#אכא! &ORp$9_ א&%#"<.

Q%א cEאJ gG"< אאEאz א&%#"<!.. 2

3 ..>"#) �E5אF 7$4
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ǵģǕģŨǨǤĝ�Ŭţģņʂ�ƞƄư

Fכ-X [$אde א&%#אכא! Gא&$f`E"#F ($E Kא f] KbאE+ כ_ 
 _ORpF +%eאU Kb z"m$c%9& +4א$) +O)-E +OV)y !-1�
 ?@A X-כFG .(16-7 _כ��p&א) Simulation run !א&%#אכא

 z-O&א) lGDZ%&א Cא��SDm%&א ���E5א&#��+ &$אr d��eא$V&א
 CאSDm%&א X-כ��$FG .(!א&%#אכא [��O&א v9rG g@��&א

 (F K$&א j-��6#%&9+ א�G +��O9א&כ +��E-O#&א&כ��9$+ א B��)

 z-O&כ א&Y K��b +9rא< א&#א��fSאא CאE-$��c)G א��fSא[$א
t��N-$)G אא��fSא<אC �א5G> j! א&Y 7$4 -��%V&כ 

 Cא[אO0&א B��) DO`א&כ D��b-$E w0��N א&7 (א +��bאא�אQ .z-��O&א
 CאfSא&-א B��) +9��c9N Kb +��O]אO0&א C��11אm%&אG

 DO{אF /��0$$E Xא אf&א� B��) z"m$��c%&א /O1$��cE K��$&א
א��fSא<אC א&%��אG iא&#DאG !5א&G +��Q-6mא&4-9%+ 

Gאא��pJא� א&��Lא5-��1F 79J !5 א&%#אG _��Orא[$אf$OSא 
�אOR��pF j_ א&%#אכא!.

�ǶǣņǔǤĝ�	2
�ǵģǕģŨǨǤĝ�ǬŐǤĞ�ŅǣƜǌ�ȊžǤĝ�ǦǍŐǣǤ� �ǵģǕģŨǨǤĝ�ǢŐƴƖŝ�ǶǨţģǈ�ȋƾ�ǵģǕģŨǨǤĝ�Ŭţģņʂ�ƞƄưć�16-7�ǢǔƖǤĝ
�ǓǤŽ�ȋƾ�	a
�ǶǣƜģŨǤĝ�źģǭŮĬĝ�ńģšǍņƑǩ�	4
�ǬŲʞʱģŝ�Ȉņũ�ģǭŮģņʂĞ�ǧŝ�ȋņǤĝ�DSPQ�ZJFME�ǡǍƛŨǨǤĝ�ǶǣƵ� �ǶŐǣǔǤĝ�ǶšǍŐŨǤĝ

’$MJNBUF�$SPQ�4PJM�XBUFSµ�ǶśƄņǤĝ�Ėģǩ��ǡǍƛŨǨǤĝ�ŰģŏǨǤĝ�ǶǭŮĝǌ�ȋƾ�ǓǤŽǌ�űʞʱģņǤĝ�ǓǤŽ�Ȉņũ�ǍǨŏǤĝ�ǵƃǌź�ǡıų�ńĝźģǭŮĬĝ�ƤƒǍņǩ�	b
�ǦǍŐǤĝ�
�ȋƾ�DSPQ�USBOTQJSBUJPO�ǡǍƛŨǨǤĝ�ŧņʂ� �ƄƠųĭĝ�ĖģƥƴǤĝ�ƃǍƥŝ� �ƃǌžŭǤĝ�ǶǇƥŏǩ�ļǍƠŠ�	A


�ǶƽǣņŲǩ�ńģũǍǤ�ȋƾ�ǶơǌʽƯǩ�ǶŐŠģŐʏ�ńģƥƥŲǩ

Tabular sheets 

2 

1 

4 (b) 

Control 

3 C 

B 

A 

(a) 
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� �climate-µǶśƄņǤĝ�Ėģǩ�ǡǍƛŨǨǤĝ�ŰģŏǨǤĝ�ǶǭŮĝǌ

)16-7�ǢǔƖǤĝ
�´crop-Soil water

 KFאE כ_ (%א& +O]אOQ C11אm) 79J +fSא&-א ?@A g-$#F
(A) אf$Nאכ א&%א31V) B) i+ א&5G@W(DR) (B) א&5-1$ 
 /Qא כ$א)-ND) d$V&א (C) G (CC) KF0אV&א i1אR9& wbא&%-א

 +QD$9& Keא&%א x-$#%&א �.m]א אYא .(כ_ 16-7p&א) B)q9&
 5-1F D{א$E (DLאא� tm&א) +0$Z&א v#F 5G@W&31+ אV) Kb

א&1Rאi א&0VאAG .KF@א g>aON א&5-1F 7 �1אi [0אKF א1Qא 
 i1אR&א (NDE (CC) KF0אV&א i1אR&א t1m) Kb ./U-$%&א B)
 Kb }Fא&.א g>א)D&א X-9&אQ Keא< א&%אfSא� אאO� Kb KF0אV&א
 !"< D`אאכ Keא< א&%אfSאא h0c$E ./SD%א&5-6! כ +O.9�

 }$] _O93F 00אc) ,(D%4אא tm&א) Cא(אc%&א�א2 א Kb
 j-r-&א Bכ%E g@&א K%�Jאא j-6#%&א }$] (NDE .C0אV&א
 d$V&א t1m) Kb "OS _כpQ gGD) j-6#) +&4א Kb [O&א
 Cא<אfSאא ./SD%כ +O.9m&א Kb }Fא&.א g>א)D&א X-9&אQ (Tr)

 !Dא&0%כ +�-mOp&א h0cF Xא Bכ%E אi-N D`אאכ +Oeא&%א
 5G@W&31+ אV) ?אO) אכf$Nא yGאW$E א)"VJ KF0אV&א i1אR9&

.(D.rאא tm&א) KF0אV&א i1אR&א +�-mO< +0$J

ǵƃģņŲǨǤĝ�ńıǩģƯǨǤĝ��ǶǭŮĝǌ
 _ORp$&א +%eאU B) +O]א&`א +fSא&-א Kb z"m$c%&א /O1$cE

 "Eq) _Sא B) אVOZ) א(אZ) 5א$mE Xא Simulation run
 Bכ%E כ%א .(gD1%&א j-1f&א -A Kא�D$bאא) _O9#$&א B)

 +]yא-) Cא(אZ) Gא j-6#%&א Cא(אZ) B) "E"Z&א5 אO$א�
 v%F K$&א Cא<אfSא&7 אא +bאא�אQ +O#9%&א Gא +Oeא&%א +QD$&א

.C11אm%9& (ND&א� אO3) _E"ZF Bכ%E א כ%אfFאכא#)

ȋţģǨǤĝ�ǶśƄņǤĝ�ȇǍņŨǩ�ƮƥǇǩ��ǶǭŮĝǌ
 ‘Soil water profile’ Keא&%א +QD$&א x-$#) /13) +fSאG Kb

 Kb [Fאכא#) v%F g@&א Keא&%א +QD$&א x-$#) +%eא) ($E
[3א� ($B) !>"Z (13/ א&$QD+ &כ_ B) z-E אEאz א&%#אכא!.

ǶŐţģǨǤĝ�ǶŠƆĝǍǨǤĝǌ�ŰģŏǨǤĝ��ǶǭŮĝǌ
 iא&%אG K#1c&א XאEDW&אG d$V&אG +QD$&א Dm0F (OU 71ZF

א&Dא>{ Gא&G uD6א&Z6-< א&Kb gDZp אGאfS+ א&%Vא� 
 ($E .‘Climate and Water balance’ +Oeא&%א +]yא&%-אG
 D)א5 אאO$א�Q .gD&א CאO9%J +%eאU Kb gD&א CאO9%J lDJ

.<Irrigation events> gD&א CאO9%J

ūģņʂĬĝ��ǶǭŮĝǌ
 hOכD$&א "ZQ א)G _0U א) DO{אF BJ C9-(אZ%&71 אZF

 +fSאG Kb HI >א&6#א _O&> _E"ZF 79J +Oeא&%א Cא<אfSא&
 +E-O#&א&כ9$+ א +O%כ lDJ ($E כ%א .‘Production’ אא[$א�

 Xכא K$&א +E-O#&א&כ9$+ א +O%כG אfFאכא#) v%F K$&א +W$V%&א
 Cא<אfSא Gא +Oeא) Cא<אfSא gא� אO� Kb אfSא[$א Bא&%%כ B)

 lDZF .!5א� �אpJא Gא(א� א Cא<אfSא Gא +QDF +Q-6�
 +9R&א) ET }$]-Dm0$&א? אO) +OSא א[$אLEא +fSא&-א ?@A Kb

.(}$]-Dm0$9& +9כf$c%&א? אO%&א B) i4"! (אG _כ&

ńıŐƴƖņǤĝ�ȋǤģǨŮĞ��ǶǭŮĝǌ
 +%OU 71ZF ‘Totals Run’ CאORp$&א K&א%Sא +fSאG Kb

._ORpF _כ +Eאf] Kb א%A5אO$א� ($E BO9)אZ%& K&א%Sאא

ǶŒŐʗǤĝ��ǶǭŮĝǌ
 Cא(אZ) �#.F Bכ%EG !5א$m%&א Cא&%"�א C9.א) lDJ ($E
א&D0[א(G Kb dאfS+ א&E .‘Environment’+�O0%כB א&-j-r א&7 

.+0NאV%&3-[+ אE79 אאJ D3V&אQ !5א$m%&א Cא&%"�א �e6א�

ǧǔŨņǤĝ�ǶũǍǤ�ńĝ́ ģŐų

 +4-& B) xDאא� (eא&3-א B) +9c9N 7&א z"m$c%&6_ אE
 Simulation run !א&%#אכא _ORpF +%eאU _.Nא Kb (א&$#כ

(א&pכ_ 17-7):

�ǶšźŻƯǤĝ�ńģŮƄŲǨǤĝ
 Bכ%EG CאSDm) C9.א) Kb !א&%#אכא CאSDm) _OWcF ($E

 CאSDm%&א +%eאU Kb 5א$m%&א&9%| א Cא[אOQ lDZF Xא
 CאSDm%&א D)א5 אO$א�Q Numerical output +E>"Z&א

א&E .<Numerical output>+E>"Z%כlDJ B א&O0א[אpQ Cכ_ 
.+E-VN Gא +EDf< Gא (zאEא !DpJ _כ&) +EDpJ Cא[אOQ

ǵģǕģŨǨǤĝ�Ŭţģņʂ�ǧŐʘǇŝ
 Cא[אO0&א !"Jאc%Q !א&%#אכא deא$] (OO3F z"m$c%9& Bכ%E

 +%eאU 7&א j-r-&א ($E .+O934 Cא[אOQ |9) Kb +]qm%&א +O93#&א
 Evaluation of simulation results !א&%#אכא deאכא! [$א#)

 lDJ Bכ%E �O4 .<Field data> +O934 Cא[אOQ D)א5 אO$א�Q
כ_ }א� (J-%WאB) C א&O0א[אC א&O93#+ (א&1Rאi א&0VאKF, א&כ9$+ 

:+O&א&$א jא4" אא>כאQ (+QD$&א Kb iא&%א x-$#)G ,+E-O#&א
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 (O3&אG +Q-c#%&א (O3&א lDZF �O4 K]אOQ (N5
.(g5אOZ%&א אfbאD#]א /)) +Nא&3%א

 (O3&אG +Q-c#%&א (O3&א lDZF �O4 :+E>"J Cא[אOQ
.(g5אOZ%&א אfbאD#]א /)) +Nא&3%א

 v%F K$&א deא$V&א (OO3$& +Oeא64א CאD<a)
(#אכאfFא.

�ǢŐƴƖŝ�Ėģŏˏğ�ǶǤģŨǤĝ�ńĝʽŐƴņǩ�ŉšŻŨŝ
ǵģǕģŨǨǤĝ

E%כDOR$) �E"#F z"m$c%9& BאC א&#א&+ א}VאORpF i_ א&%#אכא! 
 Update simulation !א&%#אכא deא$] �E"#F +%eאU Kb

 _E"Z$&א א@A X-כE "U .<Update> �E"#F D)א5 אO$א�Q results
:Kאכ#E א AquaCrop d)א]D0&א Xא אE5GD�

&WBMVBUJPO�PG�TJN��ǵģǕģŨǨǤĝ�Ŭţģņʂ�ǧŐʘǇŝ
/VNFSJDBM�PVUQVU�ǶšźŻƯǤĝ�ńģŮƄŲǨǤĝ��ǧţĝǍǇǤĝ�ȈǤĞ�ǦŻŲņĔĔƑǨǤĝ�Ǣƛšć�17-7 ǢǔĔĔƖǤĝ 
�	1
�ĽŐŝƄņǤģś�ǶŐǤģņǤĝ�Ƅǩĝǌĭĝ�ƃģŐņųģś�&YJU�QBOFM�ūǌʽĔĔŲǤĝ�ǶũǍǤǌ�6QEBUF�TJNVMBUJPO�SFTVMUT�ǵģǕģŨǨǤĝ�ŬĔĔţģņʂ�ŉĔĔšŻŨŝ�ɃVMBUJPO�SFTVMUT
�ȋƾ�ǧǔŨņǤĝ�ǶũǍǤ�řǩ� �ŉšŻŨŝ� �ǶĔĔŐǣǇũ�ńģŠģŐʏ� �ǶšźŻƯǤĝ�ńģĔĔŮƄŲǨǤĝ

�4JNVMBUJPO�SVO�ǵģǕģŨǨǤĝ�ǢŐƴƖŝ�ǶǨţģǈ�ǢƽĔĔƒğ

1 

2 

4 

3 
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 - ......>D0&אG /O36&אG lאD)אאG CאDp#&א DO{אF
 (CC) iאDLm&א KF0אV&א i1אR&א B) אiqS D)"F אf9כG

.(N-%&א jא� (B) l52 אא-b +E-O#&א&כ9$+ אG
 - iא&%אG ,K3bאא K#1c&א v#F iא&%א XאEDS

.(seepage �DcF) +QD$&א&7 (13/ אG B) כD#$%&א

 i13/ א&%א) Gא/G BG CC (OU X-כF Xא Bכ%E כ&@& +WO$]
Kb א&$A _`) "ZQ (θ-z) +QD@? אא4"א� א&%@כ-5! אJא? 
 AquaCrop z"3E .אf9OWcF (F K$&א (O3&א BJ +.9$m)

 B%L$E z-E _כ +Eאf] "VJ  ,CC, B �E"#$& 5אOm&א
 Kb v{"4 K$&א CאDE"3$&א Gא C0אUאD%&79 אJ iאVQ 4"}א

 �E"#$&א "ZQ !א&%#אכא AquaCrop /Qא$E .z-O&כ א&Y
.(θ-z) Gא/G BG CC j +&"Z%&א (O3&א zא"m$NאQ

�Ƽǣǩ�ȋƾ�ǵģǕģŨǨǤĝ�ńģŮƄŲǩ�Ʃƽũ
ńģŮƄŲǩ

 _ORpF +%eאU B) �GDm&א "VJ CאSDm%&4.� א Bכ%E
 z"m$c%&א zאO3Q כ&YG Simulation run !א&%#אכא
 ($E .<Main menu> +OcOeD&א +%eא&3א D)א5 אO$א�Q

 +O)-O&א&%#אכא! א deא$] g-#F C9.א) BOQ qOO%$&א
 deא$] g-#F C9.א)G +O96.&א deא$V&א g-#F xDא�G
 Kb אOא�D$bא C4.� א&9%.א gDWE .!א&%#אכא (OO3F
 Bכ%E .AquaCrop Kb OUTPUT !א%c%&א&%כ0$+ א

 zא"m$NאQ _ORpF _א&%#אכא! &כ deא$] j0$"אNא hVWF
 C9%.א& (+.9$m) Cכ0$א) G9$.+ (אm) C9.א) iא%Nא

.CאSDm%&א
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ǶŐǇŐʗƥŝ�řʡʱģǨŝ
AquaCrop�ūŽǍǨŏǣǤ�ǶŐųģŏǨǤĝ�ńģŠģŐʗǤĝ�Ƽǣǩ�źĝŻưĝ���ǡǌĭĝ�řʡʵǨņǤĝ

�ńģŠģŐʗǤĝ�źĝʽŐņƒģś�Ƅƛǩ�ȋƾ�Tanta�ģƥŏƦ�ǶǇƥŏǨǤ�	CLI�
�Űģŏǩ�Ƽǣǩ�ĖģƖŠĞ
AquaCrop�ŬǩģŠƄľǤĝ�řǨơ�ET0-Calculater�ȈǤĞ�ȋƛŠ�Ƽǣǩ�řǩ�ǶŐųģŏǨǤĝ
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���ǶƥŨǨǤĝ�ńģŐˎĝŻũĞ��ǬũģņǨǤĝ�ńģŠģŐʗǤĝ�
��-BU����������/����-POH����������&�"MU����N�B�T�M

אTanta data.xls’ AB&3‘ א3@! $#"! (0) 78"?<א5 =>$6/ 93;: א93א*א678א5 א3&2א01/ (.-,+ *() 1). כ&א $#"! 
(2 ()* +,-.) 2004-2013 C67DB3 /08"$ !6>8 +">E 5אF0אG

ģƥŏƦ�ǶǇƥŏǩ�ȋƾ�ǶŐųģŏǨǤĝ�ǢǩĝǍƯǤĝ�ƟƯľǤ�ǶʞʵǭƖǤĝ�ńģƥƒǍņǨǤĝć�����ǡǌŻŭǤĝ

1BSBNFUFS5NBY5NJO�3FMBUJWF�IVNJEJUZ*8JOETQFFE)PVST�PG�CSJHIU�TVOTIJOF3BJOGBMM
6OJUT	C�
	C�
%	N�T(	�-I�EBZ(	�-NN��NPOUI(
Jan17.87.2661.36.224
Feb18.37.3691.46.921
Mar21.08.5641.77.810
Apr24.411.9601.58.64
May28.116.0591.59.63
Jun30.019.8641.510.70
Jul31.719.8691.310.40
Aug31.421.1691.310.21
Sep31.020.9661.19.50
Oct28.417.0671.08.54
Nov24.013.3661.17.311
Dec19.89.7691.15.921

ģƥŏƦ�ǶǇƥŏǩ�ȋƾ�2004-2013�ǵƄņƽǣǤ�ǶŐǩǍɿ�ȊƄƥǩ�ǡǍƥǮ�ńģŠģŐʏć�����ǡǌŻŭǤĝ
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ǶŐųģŏǨǤĝ�ńģŠģŐʗǣǤ�ȋƛŠ�Ƽǣǩ�ĖģƖŠĞ

�ƤǇƾ�ǶŐųģŏǨǤĝ�ńģŠģŐʗǤĝ�ǧŐǈ�űƑŠĝǌ�5BOUB�EBUB�YMT�ƼǣǨǤĝ�ŧņƾĝ

�ǶųǍƑŏǨǤĝ�ńģŠģŐʗǤĝ�ǆƛǤğǌ�ŻšŻŮ�Ƽǣǩ�ŧņƾĝ
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�Ƅǩĭĝ�ǦĝŻŲņƒģś�5BOUBNFBO�ǧƒģś�AquaCrop�Żǣŭǩ�ȋƾ�IMPORT�ŻǣŭǨǤĝ�ȋƾ�ƼǣǨǤĝ�Ʃƽũĝ
��ƃģŐŲǤĝ�ȋƾ�ƼǣǨǤĝ�ƭǍŠ�ŻšŻŨŝǌ�4BWF�"T

�Ƅǩĭĝ�ƃģŐņųģś�ǧŞ�"RVB$SPQ�FYF�ȊžŐƽŏņǤĝ�ƼǣǨǤĝ�řǩ�AquaCrop�ŬǩģŠƄś�ǢƴƗ
ŬǩģŠƄľǤĝ�ǶǭŮĝǌ�ȋƾ��Start��ğŻśĝ

1 

2 
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4FMFDU�$SFBUF�$MJNBUF�'JMF�Ƅǩĭĝ�ǧŞ�$MJNBUF�Ƅǩĭĝ�Ƅņųĝ

*NQPSU���$SFBUF�Ƅǩĭĝ�Ƅņųĝ�4FMFDU�$MJNBUF�¾MF�ǶǨţģǈ�ȋƾ

1 
2 

1 
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�ȈǤĞ�ƃģƑǨǤĝ�źŻũ�*NQPSU�$MJNBUF�%BUB�ǶǨţģǇǤĝ�řǩ�4FMFDU�¾MF�ǶǭŮĝǍǤĝ�Ƅņųĝ
ǫƃģŐņųģś�ǧǈ�ǧŞ�5BOUBNFBO�UYU�ƼǣǨǤĝ�ģǭŐƾ�ƨǍƽŨǨǤĝ�ǶľņǔǨǤĝ
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�źŻũ��JNQPSU�$MJNBUF�%BUB�ǶǨţģǇǤĝ�řǩ5JNF�3BOHF�ǶǭŮĝǍǤĝ�Ƅņųĝ
5JNF�3BOH�	/PU�-JOLFE�UP�TQFDJ¾D�ZFBS
�źŻũ�ǧŞ�
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�Ƅņųĝ��JNQPSU�$MJNBUF�%BUB�ǶǨţģǇǤĝ�řǩ�DMJNBUJD�QBSBNFUFS�ǶǭŮĝǍǤĝ�Ƅņųĝ
�ǶǨţģǈ�řǩ�5FNQFSBUVSF�Ƅņųĝ�ǧŞ�ǶŐųģŏǨǤĝ�ǢǩĝǍƯǤĝ�ǵŻǨưğ�řǩ�DPMVNO�

�	5NBY
�ǡǌĭĝ�ƄƥƑǤĝ�ƃģŐņųģś�ǧǈǌ�ǶŐųģŏǨǤĝ�ǢǩĝǍƯǤĝ
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�ǶǨţģǈ�řǩ�5FNQFSBUVSF�Ƅņųĝ�ǧŞ�ǶŐųģŏǨǤĝ�ǢǩĝǍƯǤĝ�ǵŻǨưğ�řǩ�$PMVNO���Ƅņųĝ
	5NJO
�ŉǤģŊǤĝ�ƄƥƑǤĝ�ƃģŐņųģś�ǧǈǌ�ǶŐųģŏǨǤĝ�ǢǩĝǍƯǤĝ
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�ǶǨţģǈ�řǩ�)VNJEJUZ�Ƅņųĝ�ǧŞ�ǶŐųģŏǨǤĝ�ǢǩĝǍƯǤĝ�ǵŻǨưğ�řǩ�DPMVNO���Ƅņųĝ
	3)NFBO
�ȋŠģŊǤĝ�ƄƥƑǤĝ�ƃģŐņųģś�ǧǈǌ�ǶŐųģŏǨǤĝ�ǢǩĝǍƯǤĝ
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�ǢǩĝǍƯǤĝ�ǶǨţģǈ�řǩ�8JOE�Ƅņųĝ�ǧŞ�ǶŐųģŏǨǤĝ�ǢǩĝǍƯǤĝ�ǵŻǨưğ�řǩ�DPMVNO���Ƅņųĝ
	6	Y
���N�4FD
�ǡǌĭĝ�ƄƥƑǤĝ�ƃģŐņųģś�ǧǈǌ�ǶŐųģŏǨǤĝ
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�řǩ�TVOTIJOF�SBEJBUJPO�Ƅņųĝ�ǧŞ�ǶŐųģŏǨǤĝ�ǢǩĝǍƯǤĝ�ǵŻǨưğ�řǩ�DPMVNO���Ƅņųĝ
	O�IPVS�EBZ
�ǡǌĭĝ�ƄƥƑǤĝ�ƃģŐņųģś�ǧǈǌ�ǶŐųģŏǨǤĝ�ǢǩĝǍƯǤĝ�ǶǨţģǈ
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�ɃǶƥŨǨǤĝ�ńģŐˎĝŻũĞ�źŻũ��JNQPSU�$MJNBUF�%BUB�ǶǨţģǇǤĝ�řǩ�ETo�ǶǭŮĝǍǤĝ�Ƅņųĝ
�%FDJNBM�EFHSFFT�ƃģŐŲǤĝ�ȈǤĞ�%FHSFFT�BOE�NJOVUFT�ƃģŐų�řǩ�ǡǍũ�

-BUJUVEF�	�����
�źŻũ� �źŻũ
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�ǧǈ��JNQPSU�$MJNBUF�%BUB�ǶǨţģǇǤĝ�řǩ�JNQPSU�$MJNBUF�%BUB�ǶǭŮĝǍǤĝ�Ƅņųĝ
�JNQPSU�$MJNBUF�%BUB�Ƅǩĭĝ�Ƅņųĝ�ǧŞ�&5��¾MF�ǌ�5FNQFSBUVSF�¾MF�ǢŐƯƽņś

�ȋƯŮƄǨǤĝ�ŧņʂ��ƄŲľņǤĝǌ�5BOUBNFBO�5OY��ǵƃĝʽŨǤĝ�ǶŮƃź�ȋƽǣǩ�ĖģƖŠĞ�ǧņŐƾ
.$SFBUF�$MJNBUF�%BUB�Ƅǩĭĝ�Ƅņųĝ�ǓǤŽ�ŻƯś��5BOUBNFBO�&5�
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�ńģŠģŐʏ�řǩ�ȊƄƥǨǤĝ�ǡǍƥǭǤĝ�Ƽǣǩ�ĖģƖŠĞ�Ľŭš� �ȋųģŏǨǤĝ�ƼǣǨǤĝ�ĖģƖŠĞ�Ǣľǈ
��ǵģƥƯǨǤĝ�ǶŐǩǍŐǤĝ�ǡǍƥǭǤĝ�

�ǢǔƖǤĝ�ȋƾ�řŐʗǩ�ǍǮ�ģǨǕ�%FTDSJQUJPOǌ�'JMF�/BNF�źŻũ�
$SFBUF�3BJO�¾MF�Ƅǩĭĝ�Ƅņųĝ�ǧŞ
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�ǵƄņƾ�ǶšģǭŠǌ�ǶšĝŻś�űʞʱģŝ�Ƀ �ǌ�'JMF�OBNF�źŻũ
���Create�Ƅǩĭĝ�Ƅņųĝ�ǧŞ�ǢǔƖǤĝ�ȋƾ�ģǨǕ�ńģŠģŐʗǤĝ
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�&SSPS�.JTTJOH�ǶǤģƒƃ�Ƅǭƪņƾ�ńģŠģŐʏ�Ȋğ�ǡģųźĞ�ŘǌŻś�$MJNBUF�¾MF�Ƅǩĭĝ�Ƅņųĝ
�ȊžǤĝ�ȊƄƥǨǤĝ�ǡǍƥǭǤĝ�Ƽǣǩ�ǢŐǔƖŝ�ǧņŐƾ�Cancel�Ƅǩĭĝ�Ƅņųĝ�ǧŞ�OK�Ƅņųĝ�Ƀ%BUB

ǦǍɿ�ǧǩ�0�ǶǨŐǇś�ƤǇƾ�ĝŻũĝǌ�ĝʽƥƒ�ȊǍŨš
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�ǡǍƥǭǤĝ�Ƽǣǩ�ǧƒĝ�Ƅǭƪšǌ�$SFBUF�$MJNBUF�¾MF�ǶǭŮĝǌ�ȈǤĞ�ŬǩģŠƄľǤĝ�źǍƯš
�ǧǈǌ�ǶŐǤģŨǤĝ�ǶǭŮĝǍǤĝ�Ȉǣư�AquaCrop�ŬǩģŠƄľǤĝ�ǆśĝ�ɃǫǏģƖŠĞ�ǧŝ�ȊžǤĝ�ȊƄƥǨǤĝ

�Żǣŭǩ�ȋƾ�%"5"�ǶŐưƄƽǤĝ�ǶľņǔǨǤĝ�ȋƾ�Tanta.PLU�ȊƄƥǨǤĝ�ǡǍƥǭǤĝ�Ƽǣǩ�ŧņƽś
�řǩ�ȋǩǍŐǤĝ�ȊƄƥǨǤĝ�ǡǍƥǭǤĝ�ǧŐǈ�űƑŠĝ�Ƀ/PUQBE�ŬǩģŠƄś�ǶƥƒĝǍś�AquaCrop

�ǆǣƵğ�ǧŞ�ȊƄƥǨǤĝ�ǡǍƥǭǤĝ�Ƽǣǩ�ȋƾ�ģǭǇƛǣś�ǧǈǌ�5BOUB�EBUB�YMT�ƼǣǨǤĝ
ǅıƵĬĝ�Żŏư�4BWF�Ƅņųĝǌ�ƼǣǨǤĝ
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Ƅǩĭĝ�Ƅņųĝ�ǧŞ�ETo�ƃģŐņųĝ�ǢŐƯƽņś�ǧǈǌ�$SFBUF�$MJNBUF�¾MF�ǶǭŮĝǌ�ȈǤĞ�Żư
4FMFDU�¾MF�GSPN�&5P�%BUB�#BTF
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"DDFQU�TFMFDUJPO�Ƅǩĭĝ�Ƅņųĝ�ǧŞ�5BOUBNFBO�&5��ƼǣǨǤĝ�Ƅņųĝ
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�Create�Ƅǩĭĝ�Ƅņųĝ�ǧŞ�5BOUBNFBO�5OY�ƼǣǨǤĝ�ƃģŐņųĪ�ńĝǍƥŲǤĝ�ƐƽŠ�Żưĝ
ŰģŏǨǤĝ�Ƽǣǩ�ĖģƖŠĬ
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�ǫǏģƖŠĞ�ǧŝ�ȊžǤĝ�ŰģŏǨǤĝ�Ƽǣǩ�ǧƒĝ�ƞƄƯšǌ�.BJO�.FOV�ȈǤĞ�ŬǩģŠƄľǤĝ�źǍƯš
Tanta.CLI
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ǶƽǣņŲǩ�ǶŐŒŐʏ�ƻǌʽƫ�ȋƾ�ǡǍƛŨǨǤĝ�ǶŐŮģņʂĞ�ǧŐʘǇŝ

 H0D2I /Jא*K -2J, /DB7L8 /0M0G N,6O PQ A2I /Jא*K -2J R&S3א +"T#8 /0.7אF00) אSV :H$6&73א H8 N-<3א
 ./0M093א N,6W3א XDF PQ H0DB7L8

א00SV :["B>&3) א7Fא.0/ אR&S3 אPQ Z"."&3 אPQ WheatGDD.CRO AB&3 א#3אא5 א73א03/:

1 .:/G673א H8 H0DB7L8 H0J"F PQ \7Jא*K -2J
(-$-. /G6V AB8 ]א^Fא _BJ [*-73א)  /07B? /08"3 /S9`, /020  ̀/08"3 /S9  ̀:H07DB7L8 H07S9  ̀H8 /D3a8 /G6V

S9` H8 /D3a8 /G6V/ ,אb@E AB8, Deep Sandy Loam /S0&J /0B8* /08"3 C-c אH8 "E /G673 אDB&3א5 
(AquaCrop d8אF693א5 אF0אG C-Jא) PQ CZ"."&3א

2 . PQ \8א-L7?א (V !@3א, d8אF693א5 אF0אG C-Jא) PQ Z"."&3א R&S3א AB8 HJ AB7L8 R&) A2I /Jא*K -2J 
א#3אH073 אf3אH07SG. (אPQ Z"."8 +"T#8 AB8 e$-;V _BJ [*-73 (אC-J א093אFא5)

2002 _7c 1979 gאJ H8 /2? 23 h3 \cא5 א3&2א01/ 78אFא093א

řŐņǇľƦ�řǩ�ǶƽǤǐǩ�ǶśƄŝ�ȋƾ�ƭǌʹʾǨǤĝ�ŧǨǇǤĝ�ǡǍƛŨǩ��ǡǌĭĝ�ƭǌʽƖǨǤĝ

� �ǶŐţģʞʶŐƽǤĝ�ǶśƄņǤĝ�ƚţģƛų��ńģŐƥƯǨǤĝ

 א093אFא5 א3&2אPQ CZ"."8 :/01 אAB&3 א3;אB3 g&2אDB8,   Tunis.CLI   iא5 א093אFא5 א3&2א01/ 
.d8אF693א5 אF0אG C-Jא) PQ CZ"."8 PE, Tunis.TMP Tunis.ETO Tunis.PLU

4PJM�5FYUVSF5IJDLOFTT�NPWP'$Sat,TBU�	NN�EBZ


Clay loam0.3244050155

Silt loam1.7113346100

 C-Jא) PQ Z"."8 "E, (GDD) "&23א C*6אc ($"SV -&7;$ !@3א WheatGDD.CRO R&S3א AB8 :!"#$%&א() א#+
Oct/6G"715 אכ "E /Jא*j3א k$*אV .d8אF693א5 אF0אG

 eD?אא PQ אQאD. 6mאכ, !"B;3א א<oj. PQ /9`* /G6730\ אQ p"כV !@3א, WetDry.SW0 AB&3א&2345 אא0/.א(-,: א
.d8אF693א5 אF0אG C-Jא) PQ Z"."8 "E,

ǡǍƛŨǨǤĝ�ǶŐŮģņʂĝ�ǧŐʘǇŝ��ȋŠģŊǤĝ�řʡʵǨņǤĝ
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�Ƅǩĭĝ�Ƅņųĝ��NBJO�NFOV�ǶǨţģǇǤĝ�ȋƾ�řŐņǇľƦ�řǩ�ǶƽǤǐǨǤĝ�ǶśƄņǤĝ�Ƽǣǩ�ĖģƖŠĞ
�TPJM�QSP¾MF�

TFMFDU�DSFBUF�TPJM�QSP¾MF�¾MF�Ƅǩĭĝ�Ƅņųĝ�ǧŞ
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DSFBUF�TPJM�QSP¾MF�¾MF���Ƅǩĭĝ�Ƅņųĝ��TFMFDU�TPJM�QSP¾MF�¾MF�ǶǨţģǇǤĝ�ȋƾ
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�źŻũ�Ƀ5VOJT@TPJM�ƼǣǨǤĝ�ǧƒĝ�źŻũ��DSFBUF�TPJM�QSP¾MF�¾MF�ǶǨţģǇǤĝ�ȋƾ
�ǧŞ�řŐņǇľƥś�/VNCFS�PG�TPJM�IPSJ[PO�źŻũ�ɃǢǔƖǤĝ�ȋƾ�ģǨǕ�%FTDSJQUJPO

ȈǤǌĭĝ�ǶǇľƥǣǤ�TQFDJGZ�TPJM�UZQF�Ƅņųĝ
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�źŻũ�ǧŞ�DMBZ�MPBN�ǶśƄņǤĝ�ǦĝǍǈ�źŻũ��TFMFDU�TPJM�UFYUVSBM�DMBTT�ǶǨţģǇǤĝ�ȋƾ
Ǧ�����ȈǤǌĭĝ�ǶǇľƥǣǤ�5IJDLOFTT
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�UIJDLOFTT�źŻũǌ�TJMU�MPBN�ǶŐŠģŊǤĝ�ǶǇľƥǣǤ�ǶśƄņǤĝ�ǦĝǍǈ�źŻũ��ńĝǍƥŲǤĝ�Ɛƽŏś
create�Ƅǩĭĝ�Ƅņųĝ�ǧŞ�Ǧ�����ǶŐŠģŊǤĝ�ǶǇľƥǣǤ
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4PJM�QSP¾MF�DIBSBDUFSJTUJDTǶǨţģǈ�řǩ�DIBSBDUFSJTUJDT�PG�TPJM�IPSJ[POT�ǶŨƽƛǤĝ�Ƅņųĝ�
�ȋǤĝǍņǤĝ�Ȉǣư�����Ƀ���Ƀ���Ƀ���ȈǤǌĭĝ�ǶǇľƥǣǤ�,TBUǌ�SATǌ�'$ǌ�PWP�ǧŐǈ�Ǣųźğ�

�Ȉǣư�����Ƀ���Ƀ���Ƀ���ǶŐŠģŊǤĝ�ǶǇľƥǣǤ�,TBUǌ�SATǌ�'$ǌ�PWP�ǧŐǈ�Ǣųźğǌ
ȋǤĝǍņǤĝ
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�Ƅņųĝ�ǧŞ�4PJM�QSP¾MF�DIBSBDUFSJTUJDT�ǶǨţģǈ�Ǣƽƒğ�ȋƾ�.BJO�.FOV�Ƅǩĭĝ�Ƅņųĝ
ǶśƄņǤĝ�Ƽǣǩ�ƩƽŨǤ�ZFT
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�$MJNBUF�Ƅǩĭĝ�Ƅņųĝ��NBJO�NFOV�ǶǨţģǇǤĝ�ȋƾ�
TFMFDU�DSFBUF�DMJNBUF�¾MF�Ƅǩĭĝ�Ƅņųĝ�ǧŞ
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�5VOJT�$-*�ƼǣǨǤĝ�Ƅņųĝ��TFMFDU�DMJNBUF�¾MF�ǶǨţģǇǤĝ�ȋƾ�
.BJO�.FOVƄǩĭĝ�Ƅņųĝ�ǧŞ
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�ɃCrop�Ƅǩĭĝ�Ƅņųĝ��NBJO�NFOV�ǶǨţģǇǤĝ�ȋƾ�
�űʞʱģņś� �źŻũ�

TFMFDU�DSFBUF�DSPQ�¾MF�Ƅǩĭĝ�Ƅņųĝ�ǧŞ

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



122

ĽʞʱŻŝ�ǢŐǤź

�8IFBU(%%�$30�ƼǣǨǤĝ�Ƅņųĝ��TFMFDU�DSPQ�¾MF�ǶǨţģǇǤĝ�ȋƾ�
�QMBOUJOH�EBUF�ǵžƾģŠ�Ƅǭƪņƾ�.BJO�.FOV�Ƅǩĭĝ�Ƅņųĝ�ǧŞ�

ǶưĝʹʾǤĝ�űʞʱģŝ�ŻŐǕĦņǤ�PL�Ƅņųĝ
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�JOJUJBM�DPOEJUJPOT�Ƅǩĭĝ�Ƅņųĝ��NBJO�NFOV�ǶǨţģǇǤĝ�ȋƾ�
4FMFDU�DSFBUF�JOJUJBM�DPOEJUJPO�¾MF�Ƅǩĭĝ�Ƅņųĝ�ǧŞ
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�8FU%SZ�48��ƼǣǨǤĝ�Ƅņųĝ��TFMFDU�¾MF�XJUI�JOJUJBM�DPOEJUJPO�ǶǨţģǇǤĝ�ȋƾ
.BJO�.FOV�Ƅǩĭĝ�Ƅņųĝ�ǧŞ
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�project�Ƅǩĭĝ�Ƅņųĝ��NBJO�NFOV�ǶǨţģǇǤĝ�ȋƾ�
4FMFDU�DSFBUF�QSPKFDU�¾MF�Ƅǩĭĝ�Ƅņųĝ�ǧŞ
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��TFMFDU�QSPKFDU�¾MF�ǶǨţģǇǤĝ�ȋƾ�
TVDDFTTJWF�ZFBST�ƃģŐŲǤĝ�Ƅņųĝ�

DSFBUF�QSPKFDU�¾MF�Ƅǩĭĝ�Ƅņųĝ�ǧŞ�	NVMUJQMF�SVOT(
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�ŘǍǔŝ��DSFBUF�QSPKFDU�	NVMUJQMF�SVOT
��TVDDFTTJWF�ZFBST�ǶǨţģǇǤĝ�ȋƾ
�Ƀģƽǣƒ�ǵƃģņŲǩ�ģǇśģƒ�ģǮǏģƖŠĞ�ǧŝ�ȋņǤĝ�TPJM�QSP¾MFǌ�cropǌ�DMJNBUF�ńģƽǣǩ

řʡʱģŐŲǤĝ�TJNVMBUJPO�QFSJPE�ǶũǍǤ�ȋƾ�Ƅņųĝǌ�QFSJPE�Ƅǩĭĝ�Ƅņųĝ�
MJOLFE�UP�HSPXJOH�DZDMF�
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�DSFBUF�QSPKFDU�	NVMUJQMF�SVOT
��TVDDFTTJWF�ZFBST�ǶǨţģǇǤĝ�ȋƾ�
ĝʹģņŲǩ�8FU%SZ�4X��ƼǣǨǤĝ�ŘǍǔŐƾ�JOJUJBM�Ƅǩĭĝ�Ƅņųĝ�

3&4&5�UP�TQFDJ¾FE�JOJUJBM�DPOEJUJPOT�PG�¾STU�SVO�ƃģŐŲǤĝ�ǆśĝ�
ɃTBWF�BT�ǵžƾģŠ�Ƅǭƪņƾ�create�Ƅǩĭĝ�Ƅņųĝ�

.TBWF�Ƅǩĭĝ�Ƅņųĝ�ǧŞ�8IFBU5VOJT4PJM�ǧƒģś�ƭǌʽƖǨǤĝ�Ʃƽũĝ
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�ǢŐƴƖŝ�ĖŻľǤ�ǶǨţģǇǤĝ�Ǣƽƒğ�ȋƾ�Run�Ƅǩĭĝ�Ƅņųĝ���.BJO�.FOV�ǶǨţģǇǤĝ�ȋƾ
ǵģǕģŨǨǤĝ
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�UP�FOE�PG�TJNVMBUJPO�SVO@/S�ƃģŐŲǤĝ�Ƅņųĝ��4JNVMBUJPO�3VO�ǶǨţģǇǤĝ�ȋƾ
Start�Ƅǩĭĝ�Ƅņųĝ�ǧŞ����ǵģǕģŨǨǤĝ�ǧǈƃ�źŻũǌ
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�4JNVMBUJPO�3VO�ǶǨţģǇǤĝ�Ǣƽƒğ�ȋƾ�.BJO�.FOV�Ƅǩĭĝ�Ƅņųĝ��ǵģǕģŨǨǤĝ�Ėģǭņʂĝ�Żŏư
�TBWF�řʡʱģŐŲǤĝ�ǢŐƯƽŝ�řǩ�ŻǕĦŝǌ�ZFT�Ƅņųĝ�Ƀ&YJU�TJNVMBUJPO�SVOǵžƾģŠ�Ƅǭƪņƾ

TBWF�EBJMZ�SFTVMUT�ǌ�TFBTPOBM�SFTVMUT�
ǵģǕģŨǨǤĝ�Ŭţģņʂ�ƩƽŨǤ�FYJU�SVO�Ƅǩĭĝ�Ƅņųĝ�ǧŞ
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�ƼǣǨǤĝ�řǩ�ƭǌʽƖǨǣǤ�ǵģǕģŨǨǤĝ�Ŭţģņʂ�Ȉǣư�ǡǍƛŨǤĝ�řǔǨš
�Żǣŭǩ�ȋƾ�OUTP�ǶŐưƄƽǤĝ�ǶľņǔǨǤĝ�ȋƾ�ƨǍƽŨǨǤĝ�8IFBU5VOJT4PJM3VO�065

AquaCrop
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133

�ǶŐǣǩƃ�ǶŐǩǍǤ�ǶśƄŝ�ȋƾ�ƭǌʹʾǨǤĝ�ŧǨǇǤĝ�ǡǍƛŨǩ��ȋŠģŊǤĝ�ƭǌʽƖǨǤĝ�
�ǆśģƑǤĝ�ƭǌʽƖǨǤĝ�ńģŐƥƯǩ�ƐƽŠ�ȋǮ�ńģŐƥƯǨǤĝ�Sandy Loam

ǡǍƛŨǨǤĝ�ģǭŐƾ�ǍǨŏš�ȋņǤĝ�ǶśƄņǤĝ�ƭǍŠ�ǍǮ�ŻŐũǍǤĝ�ƄŐƴņǨǤĝǌ

�ȋƾ�ǍǨŏš�ǡǍƛŨǨǤĝ�ǶǤģũ�ȋƾ�ǵģǕģŨǨǤĝ�ǵźģưĞǌ�ǆśģƑǤĝ�ƭǌʽƖǨǤĝ�ǢɿŻƯņǤ
%JTQMBZ��Ƅǩĭĝ�ǧŞ�project�Ƅǩĭĝ�Ƅņųĝ�ɃTBOEZ�MPBN�ǶǇŐǨư�ǶŐǣǩƃ�ǶŐǩǍǤ�ǶśƄŝ

VQEBUF�QSPKFDU�DIBSBDUFSJTUJDT
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�ǶǨţģǈ�řǩ�&OWJSPONFOU
�$SPQ�BOE�TJNVMBUJPO�¾MFT�ǶŨƽƛǤĝ�ȋƾ�
TPJM�QSP¾MF�Ƅǩĭĝ�Ƅņųĝ�ɃQSPKFDU�DIBSBDUFSJTUJDT�

�Ƅǩĭĝ�ǧŞ�
TFMFDU�TPJM�QSP¾MF�¾MF
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�TFMFDU�TPJM�QSP¾MF�¾MF�ǶǨţģǈ�řǩ�4BOEZ-PBN�40-�ƼǣǨǤĝ�Ƅņųĝ�
6QEBUF�.FOV�Ƅǩĭĝ�Ƅņųĝ�ǧŞ
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�ǶǨţģǈ�řǩ�&OWJSPONFOU
�$SPQ�BOE�TJNVMBUJPO�¾MFT�ǶŨƽƛǤĝ�ȋƾ�
�JOJUJBM�Ƅǩĭĝ�Ƅņųĝ�ɃQSPKFDU�DIBSBDUFSJTUJDT�

�TFMFDU�¾MF�JOJUJBM�DPOEJUJPOT�Ƅǩĭĝ�ǧŞ�
ǆśģƑǤĝ�ƭǌʽƖǨǤĝ�ȋƾ�ģǨǕ�ńĝźĝŻưĬĝ�ƐƽŠ�Ƅņųĝǌ
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�TFMFDU�¾MF�XJUI�JOJUJBM�DPOEJUJPOT�ǶǨţģǈ�řǩ�8FU%SZ�4X��ƼǣǨǤĝ�Ƅņųĝ�
6QEBUF�.FOV�Ƅǩĭĝ�Ƅņųĝ�ǧŞ
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�ǵǍƥŲǤĝ
�ǵģǕģŨǨǤĝ�ńĝǍŏƒ�ǢǕ�Ȉǣư�ǶŐţĝŻņśĪĝ�ƣǌʽƖǤĝ�ǆŐʗƥŝ�ƃģŐų�ǢŐƯƽŝ�Żưğ
�project�ǶǨţģǇǤĝ�Ǣƽƒğ�ȋƾ�4BWF�BT�Ƅǩĭĝ�Ƅņųĝ�ǧŞ�	ǫģŠźĝ�ǢǔƖǤĝ�ȋƾ��

�Ƅǩĭĝ�ƃģŐņųģś�8IFBU4BOEZ-PBN�ǧƒģś�ƭǌʽƖǨǤĝ�Ʃƽũĝǌ�DIBSBDUFSJTUJDT
����ǧǈƃ�ǵģǕģŨǨǤĝ�ǶšģǭŠ�Ȉņũ�ǵģǕģŨǨǤĝ�ǢƴƗ��4BWF�BT�ǵžƾģŠ�ȋƾ�TBWF

ǆśģƑǤĝ�ƭǌʽƖǨǤĝ�ȋƾ�ģǨǕ�ŬţģņŏǤĝ�Ʃƽũĝǌ

23  
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řŐưǌʽƖǨǤĝ�řŐʏ�ǵģǕģŨǨǤĝ�Ŭţģņʂ�Řˁģǈ�
�ƼǣǨǤĝ�řǩ�řŐưǌʽƖǨǣǤ�ǵģǕģŨǨǤĝ�Ŭţģņʂ�Ȉǣư�ǡǍƛŨǤĝ�řǔǨš

�8IFBU4BOEZ-PBN3VO�065�ƼǣǨǤĝ�ǌ��8IFBU5VOJT4PJM3VO�065
AquaCrop�Żǣŭǩ�ȋƾ�OUTP�ǶŐưƄƽǤĝ�ǶľņǔǨǤĝ�ȋƾ�řŐƫǍƽŨǨǤĝ
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TFBTPO:JFME�JO�TBOEZ�MPBN�UPO�IFD:JFME�JO�5VOJT�TPJM�UPO�IFD

1979-19808.7548.744
1980-19818.4228.4
1981-19828.4626.703
1982-19838.7588.744
1983-19848.6498.635
1984-19858.4847.963
1985-19868.3935.99
1986-19878.8468.845
1987-19887.9272.89
1988-19898.6785.121
1989-19908.3738.18
1990-19918.8658.887
1991-19929.2269.192
1992-19938.8768.691
1993-19948.746.987
1994-19958.265.132
1995-19968.6417.813
1996-19978.5384.108
1997-19988.8898.862
1998-19999.0448.143
1999-20008.9967.958
2000-20018.6436.945
2001-20028.4686.067
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�Żŏư�ƐŠǍŝ�ȋƾ�ȊǍņƖǤĝ�ŧǨǇǤĝ�ǶŐŮģņʂĞ�ǧŐʘǇŝ��ŉǤģŊǤĝ�ƭǌʽƖǨǤĝ
�ǡǍƛŨǩ�ǍǨŠ�ǵƃǌź�řǩ�ǡǍƦğ�ǍǨŠ�ǵƃǌź�ȊŽ�ŧǨǈ�ƼŏƜ�Ƕưĝʹʺ

 sandy�ǶŐǣǩƄǤĝ�ǶŐǩǍǣǤĝ�ǶśƄņǤĝ�ȋƾ�WheatGDD.CRO�ŧǨǇǤĝ
loam

�ǍǨŠ�ǵƃǌź�ȊŽ�ŧǨǈ�ƼŏƜ�Ƕưĝʹʺ�Żŏư�ƐŠǍŝ�ȋƾ�ȊǍņƖǤĝ�ŧǨǇǤĝ�ǶǣƵ�ǧŐʘǇņǤ
�ǶŐǩǍǣǤĝ�ǶśƄņǤĝ�ȋƾ�8IFBU(%%�$30�ŧǨǇǤĝ�ǡǍƛŨǩ�ǍǨŠ�ǵƃǌź�řǩ�ǡǍƦğ

�ǓǤŽǌ�8IFBU4BOEZ-PBN�13.�ƭǌʽƖǨǤĝ�ǢɿŻƯŝ�Ľŭš�ɃTBOEZ�MPBN�ǶŐǣǩƄǤĝ
�ȊžǤĝ�ŧǨǇǤĝ�ǡǍƛŨǩ�ƼǣǨś�8IFBU(%%�$30�ŧǨǇǤĝ�ǡǍƛŨǩ�Ƽǣǩ�ǡĝŻľņƒģś

ǫǏģƖŠĞ�ǧņŐƒ

ǶǣšǍƥǤĝ�ǍǨŏǤĝ�ǵƃǌź�ȊŽ�ŧǨǇǤĝ�ǡǍƛŨǩ�ƚţģƛų��ńģŐƥƯǨǤĝ

ƃĝžľǤĝ�űʞʱģŝ	0DUPCFS���(

	ƃģņǔǮ�ǶƒƄƵ
�ƏĝʽƴǤĝ�ǶƾģŊǕ3500000

	ǦǍɿ
�ńģľŠĬĝ�ǶšģƴǤ�ƃĝžľǤĝ�űʞʱģŝ�řǩ�ǵŻǨǤĝ15

	ǦǍɿ
�ǢǩģǔǤĝ�ȋˋģľŏǤĝ�ĖģƥƴǤĝ�ƲǍǣś�ǶšģƴǤ�ƃĝžľǤĝ�űʞʱģŝ�řǩ�ǵŻǨǤĝ170

ȋǨƪưĭĝ�ȋˋģľŏǤĝ�ĖģƥƴǤĝ90 %

	ǦǍɿ
�ȋǨƪưĭĝ�ƃǌžŭǤĝ�ǆǨư�ƲǍǣś�ǶšģƴǤ�ƃĝžľǤĝ�űʞʱģŝ�řǩ�ǵŻǨǤĝ95

	ǦǍɿ
�ƃģǮƆĬĝ�ǶšģƴǤ�ƃĝžľǤĝ�űʞʱģŝ�řǩ�ǵŻǨǤĝ170

	ǦǍɿ
ǅĝʹǌĭĝ�ƤǈģƑŝ�ĖŻś�ǶšģƴǤ�ƃĝžľǤĝ�űʞʱģŝ�řǩ�ǵŻǨǤĝ210

	ǦǍɿ
�ŬƠŏǤĝ�ǶšģƴǤ�ƃĝžľǤĝ�űʞʱģŝ�řǩ�ǵŻǨǤĝ240

	ǦǍɿ
�ƃģǮƆĬĝ�ǵŻǩ20

źģƛŨǤĝ�ƄƗǐǩ35%

	Ǧ
�ȋǨƪưĭĝ�ƃǌžŭǤĝ�ǆǨư1.5
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�ǶŒŐʗǤĝ�Ʈǩ�ǆƾĝǍņǣǤ�Ǭƛţģƛų�Ƥľơǌ�ŻšŻŭǤĝ�ŧǨǇǤĝ�ǡǍƛŨǩ�Ƽǣǩ�ĖģƖŠĞ�
�$MJNBUF�Ƅǩĭĝ�Ƅņųĝ��NBJO�NFOV�ǶǨţģǇǤĝ�ȋƾ�

TFMFDU�DSFBUF�DMJNBUF�¾MF�Ƅǩĭĝ�Ƅņųĝ�ǧŞ
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

143

�5VOJT�$-*�ƼǣǨǤĝ�Ƅņųĝ��TFMFDU�DMJNBUF�¾MF�ǶǨţģǇǤĝ�ȋƾ�
.BJO�.FOV�Ƅǩĭĝ�Ƅņųĝ�ǧŞ
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ɃCrop�Ƅǩĭĝ�Ƅņųĝ��NBJO�NFOV�ǶǨţģǇǤĝ�ȋƾ�
�űʞʱģņś� �źŻũ

TFMFDU�DSFBUF�DSPQ�¾MF�Ƅǩĭĝ�Ƅņųĝ�ǧŞ
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�8IFBU�$30�ƼǣǨǤĝ�Ƅņųĝ��TFMFDU�DSPQ�¾MF�ǶǨţģǇǤĝ�ȋƾ�
�QMBOUJOH�EBUFǵžƾģŠ�Ƅǭƪņƾ�.BJO�.FOV�Ƅǩĭĝ�Ƅņųĝ�ǧŞ�

ǶưĝʹʾǤĝ�űʞʱģŝ�ŻŐǕĦņǤ�PL�Ƅņųĝ
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�ɃCrop�Ƅǩĭĝ�Ƅņųĝ��NBJO�NFOV�ǶǨţģǇǤĝ�ȋƾ�
%JTQMBZ�6QEBUF�DSPQ�DIBSBDUFSJTUJDT�Ƅǩĭĝ�Ƅņųĝ�ǧŞ
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�ĝžǮ�ǆśĝ��ǢƯƽǨǤĝ�ƃģŐŲǤĝ�ǍǮ�$BMFOEBS�EBZT�ƃģŐŲǤĝ�ŘǍǔš�.PEF�ǶŨƽƜ�ȋƾ
�ǡģųźĬ�ĽƒģŏǨǤĝ�ƃģŐŲǤĝ�ǬŠĭ�ǡǍƛŨǨǤĝ�ńĝʽņǩĝʹģś�ǢɿŻƯŝ�řǩ�ĖģǭņʂĪĝ�řŐŨǤ�ƃģŐŲǤĝ

�Ǧģšĭģś�ǡǍƛŨǨǣǤ�ǶƽǣņŲǨǤĝ�ǍǨŏǤĝ�ńĝʽņƾ�ǡĝǍƦğ
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ǶǭŮĝǍǤĝ�ǧŞ�%FWFMPQNFOU�ǶǭŮĝǌ�Ƅņųĝ�$SPQ�DIBSBDUFSJTUJDT�ǶǨţģǇǤĝ�ȋƾ
ƃģņǔǮ�ǶƒƄƵ� �ǶǨŐǈ�źŻũ�ɃJOJUJBM�DBOPQZ�DPWFS
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�$SPQ�DIBSBDUFSJTUJDT�ǶǨţģǇǤĝ�ȋƾ�%FWFMPQNFOU�ǶǭŮĝǌ�Ƅņųĝ�
�Ƀ$BOPQZ�EFWFMPQNFOU�ǶǭŮĝǍǤĝ�ǧŞ�

�ǧŐǈ�źŻũ�
ȋǤĝǍņǤĝ�Ȉǣư�ģǩǍɿ�������������

�ǶǨŐǈ�źŻũ
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�%FWFMPQNFOU�ǶǭŮĝǌ�Ƅņųĝ�$SPQ�DIBSBDUFSJTUJDT�ǶǨţģǇǤĝ�ȋƾ�
�Ƀ'MPXFSJOH�BOE�ZJFME�GPSNBUJPO�ǶǭŮĝǍǤĝ�ǧŞ�

�GSPN�EBZ���BGUFS�TPXJOH�UP�¿PXFSJOH�	���
�ǶǨŐǈ�źŻũ�
	20
�ģǩǍɿ�EVSBUJPO�PG�¿PXFSJOH�ǶǨŐǈ�źŻũ�ģǩǍɿ
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�%FWFMPQNFOU�ǶǭŮĝǌ�Ƅņųĝ�$SPQ�DIBSBDUFSJTUJDT�ǶǨţģǇǤĝ�ȋƾ�
��GSPN�EBZ���BGUFS�TPXJOH�UP�NBY�ǶǨŐǈ�źŻũ�Ƀ3PPU�EFFQFOJOH�ǶǭŮĝǍǤĝ�ǧŞ

	��
�ģǩǍɿ�EFQUI�
	���
�Ǧ�� �ǶǨŐǈ�źŻũǌ
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QSPEVDUJPO�ǶǭŮĝǌ�Ƅņųĝ�$SPQ�DIBSBDUFSJTUJDT�ǶǨţģǇǤĝ�ȋƾ�
�ǶǨŐǈ�źŻũ�Ƀ)BSWFTU�JOEFY�ǶǭŮĝǍǤĝ�ǧŞ
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�ȈǤĞ�ƤǨŏǤĝ�ǡǍũǌ�.PEF�ǶǭŮĝǌ�Ƅņųĝ�$SPQ�DIBSBDUFSJTUJDT�ǶǨţģǇǤĝ�ȋƾ
(SPXJOH�EFHSFF�EBZT
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�ǡĝǍƦğ�řǩ�ŻǕĦŝǌ�DBMFOEBS�ǶǭŮĝǌ�Ƅņųĝ�$SPQ�DIBSBDUFSJTUJDT�ǶǨţģǇǤĝ�ȋƾ
�ƼǣǨǤĝ�Ʃƽũĝǌ�ǶǨţģǇǤĝ�Ǣƽƒğ�ȋƾ�TBWF�BT�Ƅǩĭĝ�Ƅņųĝ�ǧŞ�Ǧģšĭģś�ǍǨŏǤĝ�ńĝʽņƾ

5VOJT�XIFBU�ŧľƛŐǤ�%FTDSJQUJPO�ǡŻśǌ�8IFBU-POH(%%�ǧƒģś
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TFMFDU�DSFBUF�QSPKFDU�Ƅǩĭĝ�ǧŞ�project�Ƅǩĭĝ�Ƅņųĝ�.BJO�.FOV�ǶǨţģǈ�ȋƾ
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8IFBU4BOEZ-PBN�ƭǌʽƖǨǤĝ�Ƽǣǩ�Ƅņųĝ�4FMFDU�QSPKFDU�¾MF�ǶǨţģǈ�ȋƾ�
.BJO�.FOV�Ƅǩĭĝ�ǧŞ
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project�Ƅǩĭĝ�Ƅņųĝ�.BJO�.FOV�ǶǨţģǈ�ȋƾ�
%JTQMBZ�6QEBUF�QSPKFDU�DIBSBDUFSJTUJDT�Ƅǩĭĝ�ǧŞ

Display/Update project characteristics 
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1SPKFDU�DIBSBDUFSJTUJDT�ǶǨţģǈ�ȋƾ�
�&OWJSPONFOU
�DSPQ�BOE�TJNVMBUJPO�ǶǭŮĝǌ�Ƅņųĝ�

TFMFDU�DSPQ�¾MF�Ƅǩĭĝ�ǧŞ�crop�Ƅǩĭĝ�ǧŞ

 

 

 

 

 

 

 

 

 

  

 

 



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ
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�8IFBU-POH(%%�$30�ƼǣǨǤĝ�Ƅņųĝ�TFMFDU�DSPQ�¾MF�ǶǨţģǈ�ȋƾ�
6QEBUF�.FOV�Ƅǩĭĝ�ǧŞ
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�Ƅǩĭĝ�Ƅņųĝ�ǧŞ�ǵģǕģŨǨǤĝ�ńĝǍŏƒ�ǢǕ�Ȉǣư�ǡǍƛŨǨǤĝ�ǆŐʗƥŝ�ƃģŐų�ǢŐƯƽŝ�Żưğ
�ǧƒģś�ƭǌʽƖǨǤĝ�Ʃƽũĝǌ�QSPKFDU�DIBSBDUFSJTUJDT�ǶǨţģǇǤĝ�Ǣƽƒğ�ȋƾ�4BWF�BT

�ǵģǕģŨǨǤĝ�ǢƴƗ��4BWF�BT�ǵžƾģŠ�ȋƾ�TBWF�Ƅǩĭĝ�ƃģŐņųģś�5VOJT-POH8IFBU
�ǆśģƑǤĝ�ƭǌʽƖǨǤĝ�ȋƾ�ģǨǕ�ŬţģņŏǤĝ�Ʃƽũĝǌ����ǧǈƃ�ǵģǕģŨǨǤĝ�ǶšģǭŠ�Ȉņũ

23 . 
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�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ
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řŐưǌʽƖǨǤĝ�řŐʏ�ǵģǕģŨǨǤĝ�Ŭţģņʂ�Řˁģǈ�
�ƼǣǨǤĝ�řǩ�řŐưǌʽƖǨǣǤ�ǵģǕģŨǨǤĝ�Ŭţģņʂ�Ȉǣư�ǡǍƛŨǤĝ�řǔǨš

�8IFBU4BOEZ-PBN3VO�065�ƼǣǨǤĝǌ�5VOJT-POHXIFBU3VO�065
AquaCrop�Żǣŭǩ�ȋƾ�OUTP�ǶŐưƄƽǤĝ�ǶľņǔǨǤĝ�ȋƾ�řŐƫǍƽŨǨǤĝ
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TFBTPO:JFME�PG�XIFBU(%%�$30�UPO�IFD:JFME�PG�XIFBUMPOH(%%�$30�UPO�IFD

1979-19808.7546.905
1980-19818.4225.258
1981-19828.4627.429
1982-19838.7584.996
1983-19848.6495.805
1984-19858.4847.359
1985-19868.3936.778
1986-19878.8466.409
1987-19887.9274.921
1988-19898.6785.47
1989-19908.3736.324
1990-19918.8656.902
1991-19929.2266.954
1992-19938.8767.187
1993-19948.745.497
1994-19958.265.773
1995-19968.6418.078
1996-19978.5385.96
1997-19988.8897.101
1998-19999.0446.201
1999-20008.9966.026
2000-20018.6436.774
2001-20028.4685.313



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ
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ǶưĝʹʾǤĝ�űʞʱģŝǌ�ǶŐţĝŻņśĪĝ�ǶśƄņǤĝ�ǶśǍƦƃ�ŻšŻŨŝ��ŉǤģŊǤĝ�řʡʵǨņǤĝ

ǶŐţĝŻņśĪĝ�ǶśƄņǤĝ�ǶśǍƦƃ�ŻšŻŨŝ

 /08"3 /G6V PQ e;93א R&S37א.0/ אFא _BJ /G673א /G"`63 /0o7-אGאא r,6^360 א071א* אsאV (00SV :674%/&א&:.9 68 א
*Sandy Loam /0B8 3;אXF"V PQ 1989 / 1988 g א*N,6O uG א7G-אG PQ /DB7L8 /0o-א$/ א3&"?):

./BS#3א /;fB3 /$,אf8 /G673א /G"`*
.WetDry.SOL \28 eD?אא ]jv3א PQ אQאD. 6mאכ, /G673א u>S8 _BJא PQ /9`* /G6V

.(TAW % 30) /G673א /G"`*
 .(TAW % 75) /G673א /G"`*

.doא723א /F*אS8, /SGאf3א#3אא5 א H8 /3אc e3כ -cא, g3;א CZ6D28 C#8אכא e0w^V :;"<=%&א

ńģŐƥƯǨǤĝ

 ,Tunis.TMP, Tunis.ETO, Tunis.PLU ,/01א5 א3&2אFא5 א093אDB8,  Tunis.CLI  iא3&2א AB8 :,-+א@א? א&%<א-A&א
.d8אF693א5 אF0אG C-Jא) PQ CZ"."8 PE,

.SandyLoam.SOL /G673א AB8 :,04/&א() א#+

 C-Jא) PQ Z"."8 "E,(GDD) "&23א C*6אc ($"SV -&7;$ !@3א WheatGDD.CRO R&S3א AB8 :!"#$%&א() א#+
.Oct 15 "E /Jא*j3א k$*אV .d8אF693א5 אF0אG

 eD?אא PQ אQאD. 6mאכ, !"B;3א א<oj. PQ /9`* /G673א pא P2;$ !@3א, WetDry.SW0 AB&3א&2345 אא0/.א(-,: א
.d8אF693א5 אF0אG C-Jא) PQ Z"."8 "E,
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ǶŐţĝŻņśĪĝ�ƣǌʽƖǤĝ�ńģƽǣǩ�ĖģƖŠĞ

�ǶŐţĝŻņśĪĝ�ƣǌʽƖǤĝ�ńģƽǣǩ�ĖģƖŠĥʧ�ĖŻľǤĝ�Ǣľǈ�ĽƒģŏǨǤĝ�ǶśƄņǤĝ�Ƽǣǩ�ƃģŐņųĝ�Ľŭš
�TPJM�QSP¾MF�Ƅǩĭĝ�Ƅņųĝ��NBJO�NFOV�ǶǨţģǇǤĝ�ȋƾ�

TFMFDU�DSFBUF�TPJM�QSP¾MF�¾MF�Ƅǩĭĝ�Ƅņųĝ
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�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ
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4BOEZ-PBN�40-�ƼǣǨǤĝ�Ƅņųĝ��TFMFDU�TPJM�QSP¾MF�¾MF�ǶǨţģǇǤĝ�ȋƾ
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*OJUJBM�DPOEJUJPO�Ƅǩĭĝ�Ƅņųĝ��NBJO�NFOV�ǶǨţģǇǤĝ�ȋƾ�
TFMFDU�DSFBUF�JOJUJBM�DPOEJUJPO�¾MF�Ƅǩĭĝ�Ƅņųĝ�ǧŞ
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�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ
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��TFMFDU�¾MF�XJUI�JOJUJBM�¾MF�DPOEJUJPO�ǶǨţģǇǤĝ�ȋƾ�
DSFBUF�JOJUJBM�DPOEJUJPO�¾MF�Ƅǩĭĝ�Ƅņųĝ
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�Ƀ���5"8�ƼǣǨǤĝ�ǧƒĝ�źŻũ��$SFBUF�JOJUJBM�DPOEJUJPO�¾MF�ǶǨţģǇǤĝ�ȋƾ
�ǶǨŐǈ�źŻũ�%FTDSJQUJPO�	���5"8�GPS�TBOEZMPBN
�źŻũ�

Create�Ƅǩğ�Ƅņųĝ�ǧŞ
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�*OJUJBM�DPOEJUJPO�Ƅǩĭĝ�Ƅņųĝ��NBJO�NFOV�ǶǨţģǇǤĝ�ȋƾ�
TFMFDU�DSFBUF�JOJUJBM�DPOEJUJPO�¾MF�Ƅǩĭĝ�Ƅņųĝ�ǧŞ
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��TFMFDU�¾MF�XJUI�JOJUJBM�¾MF�DPOEJUJPO�ǶǨţģǇǤĝ�ȋƾ�
DSFBUF�JOJUJBM�DPOEJUJPO�¾MF�Ƅǩĭĝ�Ƅņųĝ



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

171

�Ƀ���5"8�ƼǣǨǤĝ�ǧƒĝ�źŻũ��¾MF�$SFBUF�JOJUJBM�DPOEJUJPO�ǶǨţģǇǤĝ�ȋƾ�
� �źŻũ�

Create�Ƅǩğ�Ƅņųĝ�ǧŞ� �ǶǨŐǈ�źŻũ
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�*OJUJBM�DPOEJUJPO�Ƅǩĭĝ�Ƅņųĝ��NBJO�NFOV�ǶǨţģǇǤĝ�ȋƾ�
TFMFDU�DSFBUF�JOJUJBM�DPOEJUJPO�¾MF�Ƅǩĭĝ�Ƅņųĝ�ǧŞ

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ
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��TFMFDU�¾MF�XJUI�JOJUJBM�¾MF�DPOEJUJPO�ǶǨţģǇǤĝ�ȋƾ�
DSFBUF�JOJUJBM�DPOEJUJPO�¾MF�Ƅǩĭĝ�Ƅņųĝ
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�Ƀ'$�ƼǣǨǤĝ�ǧƒĝ�źŻũ��¾MF�$SFBUF�JOJUJBM�DPOEJUJPO�ǶǨţģǇǤĝ�ȋƾ�
�%FTDSJQUJPO�	¾FME�DBQBDJUZ�GPS�TBOEZ�MPBN
�źŻũ�

Create�Ƅǩğ�Ƅņųĝ�ǧŞ�'JFME�$BQBDJUZ�Ƅǩĭĝ�Ƅņųĝ

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ
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�$MJNBUF�Ƅǩĭĝ�Ƅņųĝ��NBJO�NFOV�ǶǨţģǇǤĝ�ȋƾ�
�TFMFDU�DSFBUF�DMJNBUF�¾MF�Ƅǩĭĝ�Ƅņųĝ�ǧŞ
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�5VOJT�$-*�ƼǣǨǤĝ�Ƅņųĝ��TFMFDU�DMJNBUF�¾MF�ǶǨţģǇǤĝ�ȋƾ�
.BJO�.FOV�Ƅǩĭĝ�Ƅņųĝ�ǧŞ

 

 



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ
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�ɃCrop�Ƅǩĭĝ�Ƅņųĝ��NBJO�NFOV�ǶǨţģǇǤĝ�ȋƾ�
�űʞʱģņś�TUBSU�HSPXJOH�DZDMF�	EBZ���BGUFS�TPXJOH
�źŻũ�

TFMFDU�DSFBUF�DSPQ�¾MF�Ƅǩĭĝ�Ƅņųĝ�ǧŞ

 VHOHFW�FUHDWH�FURS�¿OH  
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�8IFBU(%%�$30�ƼǣǨǤĝ�Ƅņųĝ��TFMFDU�DSPQ�¾MF�ǶǨţģǇǤĝ�ȋƾ�
�QMBOUJOH�EBUF�ǵžƾģŠ�Ƅǭƪņƾ�.BJO�.FOV�Ƅǩĭĝ�Ƅņųĝ�ǧŞ�

�ǶưĝʹʾǤĝ�űʞʱģŝ�ŻŐǕĦņǤ�PL�Ƅņųĝ

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ
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4JNVMBUJPO�QFSJPE�Ƅǩĭĝ�Ƅņųĝ��NBJO�NFOV�ǶǨţģǇǤĝ�ȋƾ

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



180

ĽʞʱŻŝ�ǢŐǤź

ǵźŻŨǩ�ǵģǕģŨǨǤĝ�ǶšĝŻś�ŘǍǔŝ��4JNVMBUJPO�1FSJPE�ǶǨţģǇǤĝ�ȋƾ�
�"QSJM�������ȋƾ�ǵźŻŨǩ�ģǭņšģǭŠǌ�� �0DUPCFS������ȋƾ�

�	NBUVSJUZ�ŬƠŏǤĝ�űʞʱģŝ�Ȉņũ�ǶưĝʹʾǤĝ�űʞʱģŝ�řǩ�Żũĝǌ�ǍǨŠ�ǧƒǍǨǤ�ǵģǕģŨǩ�
�
ǍǨŏǤĝ�ǵƄņƽś�ǵģǕģŨǨǤĝ�ǵƄņƾ�ƣģľŝƃĝ�ǍǮ�ŬǩģŠƄľǤĝ�ȋƾ�ȋơĝʽņƾĪĝ�ƃģŐŲǤĝ�Řĭ

Ƀ�4JNVMBUJPO�QFSJPE�MJOLFE�UP�HSPXJOH�DZDMF�
ǶƑŐţƄǤĝ�ǶǨţģǇǤĝ�ȈǤĞ�ǵźǍƯǣǤ�.BJO�.FOV�Ƅǩĭĝ�Ƅņųĝ

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ
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�'$�48��ǍǮ�ǶŐţĝŻņśĪĝ�ƣǌʽƖǤĝ�Ƽǣǩ�ŘǍǔš��.BJO�.FOV�ǶǨţģǇǤĝ�ȋƾ�
ɃƃģŐŲǤĝ�ĝžǮ�ǢľǇŠ�ǓǤžǤ�ģǭˋģǕģŨǩ�ŻʞʵŠ�ȋņǤĝ�ȈǤǌĭĝ�ǶǤģŨǣǤ�ǆśģƥǩ�ǍǮǌ�

ǵģǕģŨǨǤĝ�ǢŐƴƖŝ�ĖŻľǤ�ǶƑŐţƄǤĝ�ǶǨţģǇǤĝ�Ǣƽƒğ�ȋƾ�Run�Ƅǩĭĝ�Ƅņųĝ
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�UP�FOE�PG�TJNVMBUJPO�ƃģŐŲǤĝ�Ȉǣư�ȋǇľŠ��4JNVMBUJPO�SVO�ǶǨţģǇǤĝ�ȋƾ�
Start�Ƅǩĭĝ�ƃģņŲŠ�ǧŞ
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�ȋņǨŐǈ�Ƅǭƪŝ�ǵģǕģŨǨǤĝ�Ėģǭņʂĝ�Żŏư��4JNVMBUJPO�SVO�ǶǨţģǇǤĝ�ȋƾ�
��řŐŭˋģŏǤĝ�%SZ�:JFMEǌ�#JPNBTT�

�ǶŐƑŐţƄǤĝ�ǶǨţģǇǤĝ�ȈǤĞ�ǵźǍƯǣǤ�.BJO�.FOV�Ƅǩĭĝ�ƃģņŲŠ
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ɃJOJUJBM�DPOEJUJPO�Ƅǩĭĝ�Ƅņųĝ��.BJO�.FOV�ǶǨţģǇǤĝ�ȋƾ�
TFMFDU��$SFBUF�*OJUJBM�DPOEJUJPO�Ƅǩĭĝ�Ƅņųĝ�ǧŞ
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��TFMFDU�¾MF�XJUI�JOJUJBM�DPOEJUJPO�¾MF�ǶǨţģǇǤĝ�ȋƾ�
.BJO�.FOV�Ƅǩĭĝ�Ƅņųĝ�ǧŞ�8FU%SZ�48��ƼǣǨǤĝ�Ƅņųĝ
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Run�Ƅǩĭĝ�Ƅņųĝ��.BJO�.FOV�ǶǨţģǇǤĝ�ȋƾ
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8FU%SZ�40-���ǵģǕģŨǨǤĝ�Ŭţģņʂ
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ǵģǕģŨǨǤĝ�Żưğǌ����5"8�48��ƼǣǨǤģś�8FU%SZ�48��ƼǣǨǤĝ�ǡŻľņƒĝ�
TAW������ǶǤģŨǤ�ǵģǕģŨǨǤĝ�Ŭţģņʂ
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ǵģǕģŨǨǤĝ�Żưğǌ����5"8�48��ƼǣǨǤģś����5"8�48��ƼǣǨǤĝ�ǡŻľņƒĝ�
TAW������ǶǤģŨǤ�ǵģǕģŨǨǤĝ�Ŭţģņʂ

75 % TAW 

 

ǶŐţĝŻņśĪĝ�ǶśƄņǤĝ�ǶśǍƦƃ����-�����ǧƒǍǩ�ȋƾ�ǡǍƛŨǨǤĝ�ǶŐŮģņʂĞ

#JPNBTT�	UPO�IB
:JFME�	UPO�IB


FC18.2938.776
WetDry18.1428.678

30%TAW4.1661.999
75%TAW17.4208.261

ŬţģņŏǤĝ�ǶŠƃģǇǩ
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ǶưĝʹʾǤĝ�űʞʱģŝ�ŻšŻŨŝ

 /Jא*j3א k$*אV .1979-2002 C67DB3 XF"V PQ R&S3א +"T#&3 x?א3&2א /Jא*j3א k$*אV -$-#V :674%/&א&:.9 68 א
 December 31 , October 1 H0G uS$ XF"V PQ e;93א3^7"! א R&SB3

 +"9) , (gא$א /f&1 +1א (B8 35 HJ eS$ א P&6אכV !6>8 +">E) *0א;&B3 /Jא*j3א k$*אV -$-#V :;"<=%&א
אz,-#3 אm3אB3 PF&;0א*

ńģŐƥƯǨǤĝ

,Tunis.CLI /01א5 א3&2אFא5 א093אDB8, iא3&2א AB8 :,-+א@א? א&%<א-A&א

SandyLoam.SOL /G673א AB8 :,04/&א() א#+

+#א() א&%$#"!: AB8 אWheatGDD.CRO R&S3 א6c ($"SV -&7;$ !@3א*C א23&" 

August +,א PQ +"G@3א -c -2J /G673א u>S8 e8כא /G"`* :,-)א&2345 אא0/.א
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ƭǌʽƖǨǤĝ�ĖģƖŠĞ

�ǡǍƛŨǨǤĝ�Ƽǣǩǌ�5VOJT�$-*�ŰģŏǨǤĝ�Ƽǣǩ�Ƅņųĝ��ǶŐƑŐţƄǤĝ�ǶǨţģǇǤĝ�ȋƾ
�4BOEZ-PBN�40-�ǶśƄņǤĝ�Ƽǣǩǌ�8IFBU(%%�$30

4FMFDU��$SFBUF�JOJUJBM�DPOEJUJPO�Ƅǩĭĝ�ǧŞ�*OJUJBM�DPOEJUJPO�Ƅǩĭĝ�Ƅņųĝ
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��TFMFDU�¾MF�XJUI�JOJUJBM�¾MF�DPOEJUJPO�ǶǨţģǇǤĝ�ȋƾ�
��$SFBUF�JOJUJBM�DPOEJUJPO�¾MF�Ƅǩĭĝ�Ƅņųĝ
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�5VOJTQXQ�ƼǣǨǤĝ�ǧƒĝ�źŻũ�$SFBUF�JOJUJBM�DPOEJUJPO�¾MF�ǶǨţģǇǤĝ�ȋƾ�
�ǡǍśžǤĝ�Żũ�Żŏư�ǶśƄņǤĝ�ƮƥǇǩ�ǢǩģǕ�ǶśǍƦƃ�ŻšŻŨņǤ�8JMUJOH�1PJOU�Ƅǩĭĝ�Ƅņųĝ

.Create�Ƅǩĭĝ�Ƅņųĝ�ǧţĝŻǤĝ
Create. 
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TFMFDU�DSFBUF�QSPKFDU�Ƅǩĭĝ�ǧŞ�project�Ƅǩĭĝ�Ƅņųĝ�ǶŐƑŐţƄǤĝ�ǶǨţģǇǤĝ�ȋƾ
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�TVDDFTTJWF�ZFBST�ƃģŐŲǤĝ�źŻũ�TFMFDU�QSPKFDU�¾MF�ǶǨţģǇǤĝ�ȋƾ�
$SFBUF�QSPKFDU�¾MF�Ƅǩĭĝ�Ƅņųĝ�ǧŞ
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�crop�Ƅǩĭĝ�Ƅņųĝ�DSFBUF�QSPKFDU�ǶǨţģǇǤĝ�ȋƾ�
(FOFSBUF�POTFU�CBTFE�PO�SBJOGBMM�ƃģŐŲǤĝ�źŻũ�ǧŞ
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�3BJO�$SJUFSJB�ǶŨƽƛǤĝ�Ƅņųĝ�(FOFSBUF�POTFU�CBTFE�PO�SBJOGBMM�ǶũǍǤ�ȋƾ
ǢǔƖǤĝ�ȋƾ�ǵƄǮģƪǤĝ�ńĝʹģŐŲǤĝ�źŻũǌ
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"VH���ȋƾ�ǵģǕģŨǨǤĝ�ǶšĝŻś�źŻũ�4JNVMBUJPO�QFSJPE�ǶũǍǤ�ȋƾ�Ƀ1FSJPE�Ƅǩĭĝ�Ƅņųĝ
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�	ǅˁʺĭĝ�ŘǍǣǤģś�ƤŲǤĝ
�ǵģǕģŨǨǤĝ�ǶšĝŻś�ńĝźĝŻưĞ�řǩ�ǆǇŨŝǌ�DBMFOEBS�Ƅǩĭĝ�Ƅņųĝ
�ǶŐưƄƽǤĝ�ǶǭŮĝǍǤĝ�ȈǤĞ�ǢǇņʂĝ�	ƄƠųĭĝ�ŘǍǣǤģś�ƤŲǤĝ
�ǍǨŏǤĝ�ǧƒǍǩ�ǶšĝŻśǌ�

�ǦĝŻŲņƒģś�ģǮŻŐǤǍŝ�ǧŝ�ȋņǤĝ�ǍǨŏǤĝ�ǧƒǍǩ�ǶšĝŻś�ƞƄƯņƒĝǌ�$SPQ�HSPXJOH�DZDMF
��ȊƄƥǨǤĝ�ǡǍƥǭǤĝ�ƃģŐƯǩ�

5VOJTHFOEBUF�ǧƒģś�ƭǌʽƖǨǤĝ�Ʃƽũĝǌ�Create�Ƅǩĭĝ�Ƅņųĝ
 Create Tunisgendate  
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�ŬţģņŏǤĝ�Ʃƽũĝ�ǧŞ�ǵģǕģŨǨǤĝ�ǢŐƴƖņǤ�Run�Ƅǩĭĝ�Ƅņųĝ
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ȊƄǤĝ�ǵƃĝźĞ��ƮśĝʽǤĝ�řʡʵǨņǤĝ

Ȋƃ�ǡǌŻŮ�źĝŻưĞ

 PQ Sandy Loma א8>א") /G6V PQ "&2$ C*,-293א +"T#8 H8 PB#8 A2T3 !* +,א-. Zא-Jא&:.9 68 א&/674%: א
 .2013 – 2004 C67DB3 6T8 - k0^36 אDכ /S>28

 /0BS#3א /;f32- אJ /G673א /G"`* CZאJא b-$-#V (70? Po8א H2S&G, r">L3אG September/+"B$1 א PQ !639$-א א
 .!* /0B&J eכ PQ

 80%RAW, ,30%RAW, 60%RAW }"&f8 א3&;א60$ א73א03/: א?7>אכ gא-L7?אG !63א,+ א-. Zא-Jא&%=>";: א
  R7F-6L973א b7א.0/ 08אFכ&0/ א63! אא.&א03/ ,א, +"T#&37א.0/ אFא /F*אS&G +,-. e�Qא -$-#V,

ńģŐƥƯǨǤĝ

. KafrELSHeikh.CLI iא3&2א AB8 :,-+א@א? א&%<א-A&א

. TomatoEygGDD.CRO C*,-293א AB8 :!"#$%&א() א#+

.September / +"B$1 א "E ,BאCD&א E7CאF

 SandyLoam.SOL /G673א AB8 :,04/&א() א#+

 September / +"B$1 א G0.א7, א&%$אכא

 ,/Jא*j3א k$*73א �Gא? !* Z"., x9fG /0BS#3א /;f32- אJ ((? 0-30 H8) !"B;3א (fS3א /G"`* :,-)א&2345 אא0/.א
.+"G@3א -c -2J ((?30-200 H8) PBDf3א (fS3א /G"`*,

 back to) /0BS#3א /;f3א3_ א /G673א /G"`* CZאJ8/ אKא3כ&0/ א3א PE !63א bכ&0/ 08א :I4&א3! א.J Kא.Bא4-7 אM8
80%RAW, ,30%RAW, 60%RAW }"&f8 א3_ א?7>אכ +"I"32- אJ "E !63א -J"8, (field capacity
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�JSSJHBUJPO�Ƅǩĭĝ�Ƅņųĝ�ǶŐƑŐţƄǤĝ�ǶǨţģǇǤĝ�ȋƾ�ȊƄǤĝ�ńģƽǣǩ�źĝŻưĞ�
TFMFDU�DSFBUF�JSSJHBUJPO�¾MF�Ƅǩĭĝ�ǧŞ
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�TFMFDU�JSSJHBUJPO�¾MF�ǶǨţģǈ�ȋƾ�
�(FOFSBUJPO�PG�JSSJHBUJPO�TDIFEVMF�ƃģŐŲǤĝ�Ƅņųĝ�

$SFBUF�JSSJHBUJPO�¾MF�Ƅǩĭĝ�ǧŞ
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Ƀ(FO����ƼǣǨǤĝ�ǧƒĝ�źŻũ��DSFBUF�JSSJHBUJPO�¾MF�ǶǨţģǈ�ȋƾ�
TVSGBDF�JSSJHBUJPO���ƃģŐŲǤĝ�Ƅņųĝ�JSSJHBUJPO�NFUIPE�ǶŨƽƜ�ȋƾ�

'VSSPX�JSSJHBUJPO�ƃģŐŲǤĝ�ǧŞ
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�UJNF�BOE�EFQUI�DSJUFSJB�ǶŨƽƜ�ȋƾ��DSFBUF�JSSJHBUJPO�¾MF�ǶǨţģǈ�ȋƾ�
ǢǔƖǤĝ�ȋƾ�ǶŏŐʗǩ�ȋǮ�ģǨǕ�ǧŐǇǤĝ�źŻũǌ�ǢǔƖǤĝ�ȋƾ�ǶŨơǍǨǤĝ�ńĝʹģŐŲǤĝ�Ƅņųĝ�

Create�Ƅǩĭĝ�Ƅņųĝ�ǧŞ
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�JSSJHBUJPO�Ƅǩĭĝ�Ƅņųĝ�ɄNBJO�NFOV�ǶǨţģǇǤĝ�ȋƾ�
EJTQMBZ�VQEBUF�JSSJHBUJPO�NBOBHFNFOU�Ƅǩĭĝ�ǧŞ
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�UJNF�BOE�EFQUI�ǶŨƽƛǤĝ�ȋƾ�JSSJHBUJPO�NBOBHFNFOU�ǶǨţģǇǤĝ�ȋƾ
�ǧŞ�ǢǔƖǤĝ�ȋƾ�řŐʗǩ�ǍǮ�ģǨǕ����ȈǤĞ�EFQMFUFE���3"8�ǶǨŐǈ�ǡŻư�DSJUFSJB
�ĖģƖŠĬ�ńĝǍƥŲǤĝ�ƐƽŠ�Żưğ��(FO����ǧƒģś�ƼǣǨǤĝ�Ʃƽũĝǌ�TBWF�BT�Ƅǩĭĝ�Ƅņųĝ

(FO����ǧƒģś�Ǭƪƽũĝǌ����3"8�ƃģŐƯǨǣǤ�Ȋƃ�Ƽǣǩ
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��ǶŐǤģņǤĝ�ńģƽǣǨǤĝ�ƃģŐņųģś�ǧǈ�ǶŐƑŐţƄǤĝ�ǶǨţģǇǤĝ�ȋƾ�ƭǌʽƖǨǤĝ�ĖģƖŠĞ�
���,BGS&-4)FJLI�$-*�ŰģŏǨǤĝ�Ƽǣǩ�

�ȊƄǤĝ�Ƽǣǩ���TFQ������ǶưĝʹʾǤĝ�űʞʱģŝǌ�5PNBUP&ZH(%%�$30�ǡǍƛŨǨǤĝ�Ƽǣǩ
�4BOEZ-PBN�40-�ǶśƄņǤĝ�Ƽǣǩ�Ƀ�(FO����*33�

TFMFDU�DSFBUF�JOJUJBM�DPOEJUJPO�¾MF�Ƅǩĭĝ�ǧŞ��*OJUJBM�DPOEJUJPOT�Ƅǩĭĝ�Ƅņųĝ

211  
 

 

ωϭέηϣϟ΍�˯Ύηϧ· 

�ΔϳϟΎΗϟ΍�ΕΎϔϠϣϟ΍�έΎϳΗΧΎΑ�ϡϗ�Δϳγϳ΋έϟ΍�Δϣ΋ΎϘϟ΍�ϲϓ�
�ΥΎϧϣϟ΍�ϑϠϣ<ĂĨƌ�>^,ĞŝŬŚ͘�>/���

��ϝϭλΣϣϟ΍�ϑϠϣdŽŵĂƚŽ�ǇŐ'��͘�ZK�ΦϳέΎΗϭ��Δϋ΍έίϟ΍ϭͬƐĞƉͬϮϬϬϰ��
ϣ�ϱέϟ΍�ϑϠ'ĞŶϯϬй͘/ZZ͘�ˬ�Ϡϣϑ��ΔΑέΗϟ΍^ĂŶĚǇ>ŽĂŵ͘^K>�

έϣϷ΍�έΗΧ΍�/ŶŝƚŝĂů�ĐŽŶĚŝƚŝŽŶƐ��
�έϣϷ΍�ϡΛƐĞůĞĐƚͬĐƌĞĂƚĞ�ŝŶŝƚŝĂů�ĐŽŶĚŝƚŝŽŶ�ĨŝůĞ 
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�TFMFDU�¾MF�XJUI�JOJUJBM�DPOEJUJPOT�ǶǨţģǇǤĝ�ȋƾ�
DSFBUF�JOJUJBM�DPOEJUJPO�¾MF�Ƅǩĭĝ�Ƅņųĝ

212  
 

ΔϤ΋ΎϘϟ΍�ϲϓ�select file with initial conditions:�

�ήΘΧ΍�ήϣϷ΍create initial condition file 
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ɃXFUUPQ�ƼǣǨǤĝ�ǧƒĝ�źŻũ��DSFBUF�JOJUJBM�DPOEJUJPO�¾MF�ǶǨţģǇǤĝ�ȋƾ�
��MBZFS�DPOTJEFSFE�	��źŻũ
ɃGPS�TQFDJ¾D�MBZFST�ƃģŐŲǤĝ�źŻũ�
�ǢǔƖǤĝ�ȋƾ�ģǨǕ�4PJM�XBUFS�DPOUFOU�ǌ�UIJDLOFTT�źŻũ�ǧŞ�

ƼǣǨǤĝ�ĖģƖŠĬ�createƄǩğ�Ƅņųĝ
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TFMFDU�DSFBUF�QSPKFDU�¾MF�Ƅǩĭĝ�ǧŞ�project�Ƅǩĭĝ�Ƅņųĝ�ǶƑŐţƄǤĝ�ǶǨţģǇǤĝ�ȋƾ
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�TVDDFTTJWF�ZFBST�ƃģŐŲǤĝ�źŻũ�TFMFDU�QSPKFDU�¾MF�ǶǨţģǈ�ȋƾ�
DSFBUF�QSPKFDU�¾MF�Ƅǩĭĝ�Ƅņųĝ
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�řŐʗǩ�ǍǮ�ģǨǕ�ńĝźĝŻưĬĝ�ǡŻưǌ�QFSJPE�Ƅǩĭĝ�Ƅņųĝ�DSFBUF�QSPKFDU�ǶǨţģǈ�ȋƾ
UPNBUP(FO�ǧƒģś�ƭǌʽƖǨǤĝ�Ʃƽũĝǌ�create�Ƅǩĭĝ�Ƅņųĝ�ǧŞ�ǢǔƖǤĝ�ȋƾ
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ǵģǕģŨǨǤĝ�ǢŐƴƖņǤ�Run�Ƅǩĭĝ�Ƅņųĝ�ǶŐƑŐţƄǤĝ�ǶǨţģǇǤĝ�ȋƾ
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�UP�FOE�PG�TJNVMBUJPO�/S���ƃģŐŲǤĝ�źŻũTJNVMBUJPO�SVO�ǶǨţģǇǤĝ�ȋƾ�
�ŬţģņŏǤĝ�ƩƽŨś�ǧǈ�ǵģǕģŨǨǤĝ�Ėģǭņʂĝ�Żŏưǌ�TUBSU�Ƅǩĭĝ�Ƅņųĝ�ǧŞ
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�(FO����ƼǣǨǤģś�(FO����ȊƄǤĝ�Ƽǣǩ�ǡĝŻľņƒģś�UPNBUP(FO�ƭǌʽƖǨǤĝ�ǡŻư
�ǵģǕģŨǨǤĝ�ǶšģǭŠ�Ȉņũ�ǬǣƴƗ�ɃUPNBUP(FO����ǧƒģś�ƭǌʽƖǨǤĝ�Ʃƽũĝǌ

�ȊƄǤĝ�Ƽǣǩ�ǡĝŻľņƒģś�UPNBUP(FO����ƭǌʽƖǨǤĝ�ǡŻư��ŬţģņŏǤĝ�Ʃƽũĝǌ�ǶƯƒģņǤĝ
�ǬǣƴƗǌ�UPNBUP(FO����ǧƒģś�ƭǌʽƖǨǤĝ�Ʃƽũĝǌ�(FO����ƼǣǨǤģś�(FO���

ŬţģņŏǤĝ�Ʃƽũĝǌ

���3"8���3"8���3"8

*SSJ:JFMEWPet*SSJ:JFMEWPet*SSJ:JFMEWPet

	NN(	U�IB(	LH�Nð(	NN(	U�IB(	LH�Nð(	NN(	U�IB(	LH�Nð(

2004-200525910.7383.5928510.8233.3735910.8352.95

2005-200628210.7893.6430110.8743.437810.8862.98

2006-200726010.8343.6829810.9213.4437410.9333

2007-200828210.8783.7132110.9633.4538810.9753

2008-200928210.9193.7230411.0053.4737611.0173.02

2009-201028210.9683.7732211.0543.538911.0663.04

2010-201125911.0153.7430311.1013.4937511.1143.05

2011-201225711.0593.7428411.1463.4936011.1583.05

2012-201323511.1123.7226511.23.534711.2123.07

�ƭǍǨŭǨǤĝ
ƤƒǍņǨǤĝ�ǌğ239810.923.70268311.013.46334611.023.02

 
 

&�	TPJM�FWBQPSBUJPO
�NN

���3"8���3"8���3"8

2004-200598118162

2005-200695116161

2006-200793114160

2007-200892114162

2008-200992113160

2009-201089112160

2010-201194115161

2011-201295116162

2012-201398117163

ƭǍǨŭǨǤĝ84610351451
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ƚǈģŏǤĝ�ȊƄǤĝ

 – 2004 C67DB3 6T8 - k0^36 אDכ /S>28 PQ C*,-293א +"T#&3 �)אF !* /0v0Vא?67א Zא-Jא&:.9 68 א&/674%: א
 (8 30 �Gאs Po8א H2S&G, (?"&36 *$א5 1א+ א^J H8 6mאכG R&fV א C6Q"7&3א bא3&0א /$Z,-#8 p�0 אc .2013

.r">L3אG C-c$6/ א3"אB3

א&%=>";: אJ-אZ אכH8 6m א?67אF !* /0v0Vא(� ,V#-$- אאS&G e�Qא*F/ א7Fא.0/ אT#&3"+ ,כ&0/ א63! אא.&א03/ 
R7F-6L973א b7א.0/ 08אFא,

ńģŐƥƯǨǤĝ

. KafrELSHeikh.CLI iא3&2א AB8 :,-+א@א? א&%<א-A&א
. TomatoEygGDD.CRO C*,-293א AB8 :!"#$%&א() א#+

March 1 "E ,BאCD&א E7CאF
 SandyLoam.SOL /G673א AB8 :,04/&א() א#+

 March 1 "E G0.א7, א&%$אכא E7CאF
(eD?אא PQ /9`*, _BJאא PQ /Qא. /G673א) .DryWet.SW0 AB&3א PQ CZ"."8 :March 1 PQ ,-)א&2345 אא0/.א

 e0w^V, (March 1)  k$*7אG 50% 9$-אRAW b*א-S8 }"&f8 8;0א* א?7>אכ gא-L7?אG !* +,-. Zא-J2- אJ
אG �,6^&3א3&;<0א5 אBJ eT#F CZ-#&3_ א723אdo א73א03/:

RAW����

*SSJ:JFMEWPetE

	NN(	U�IB(	LH�Nð(NN

20044757.1951.55141
20054767.2281.54145
20064807.2721.5163
20074817.3041.52156
20084787.3171.58139
20094787.3451.59139
20104777.3821.6139
20114897.4161.58149
20124597.4521.59147
20134857.481.63140

ƤƒǍņǨǤĝ�ǌğ�ƭǍǨŭǨǤĝ477.87.341.571458

 CZ,-#8 !63א b08א H8 /cא3כ&0/ א3&7א pא א&G .א63! ?2"$א b08א H8 (8 477.8 /0&0א כ>?, �א! אp אT#&3"+ 7#$א
 /F*אS8 H$6&73א א@E PQ (70? ,!* /0B&J eכ PQ (8 30 �Gאs H2S&G, !* 50אB&J C6^J _BJ /JK"8 ((8300) ?2"$א
.-,F !* P3א(� 0Q 60w7$>א אD3אeI א0B&J H0G P28j3א5 אV, !63#-$- אv3-,+ אאBJ +"T#B3 e�Q_ אBJ_ א7Fא.0/.
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��,BGS&-4)FJLI�$-*�ŰģŏǨǤĝ�Ƽǣǩ�Ƅņųĝ��ǶŐƑŐţƄǤĝ�ǶǨţģǇǤĝ�ȋƾ�ȊƄǤĝ�ńģƽǣǩ�źĝŻưĞ
��Mar���ǶưĝʹʾǤĝ�űʞʱģŝ�Ƀ5PNBUP&ZH(%%�$30�ǡǍƛŨǨǤĝ�Ƽǣǩ�
TFMFDU�DSFBUF�JSSJHBUJPO�¾MF�Ƅǩĭĝ�ǧŞ�JSSJHBUJPO�Ƅǩĭĝ�Ƅņųĝ
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�JSSJHBUJPO�TDIFEVMF�ƃģŐŲǤĝ�Ƅņųĝ�TFMFDU�JSSJHBUJPO�¾MF�ǶǨţģǈ�ȋƾ�
DSFBUF�JSSJHBUJPO�¾MF�Ƅǩĭĝ�ǧŞ
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�Ƀ'JY*OU���ƼǣǨǤĝ�ǧƒĝ�źŻũ��DSFBUF�JSSJHBUJPO�¾MF�ǶǨţģǈ�ȋƾ�
�TVSGBDF�JSSJHBUJPO���ƃģŐŲǤĝ�Ƅņųĝ�JSSJHBUJPO�NFUIPE�ǶǭŮĝǌ�ȋƾ�

'VSSPX�JSSJHBUJPO�ƃģŐŲǤĝ�ǧŞ
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�źŻũ�JSSJHBUJPO�FWFOUT�ǶǭŮĝǌ�ȋƾ��DSFBUF�JSSJHBUJPO�¾MF�ǶǨţģǈ�ȋƾ
�ǢǕ�řŐʏ�ģǩǍɿ����ǢƜģƽś�%BZ�/P�����Ȉņũ�%BZ�/P���řǩ�ĝĖŻś�ȊƄǤĝ�ńģŐǣǨư

Create�Ƅǩğ�Ƅņųĝ�ǧŞ�ǢǔƖǤĝ�ȋƾ�ŧơǍǩ�ǍǮ�ģǨǕ�Ȋƃ�ȋņŐǣǨư
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�JSSJHBUJPO�Ƅǩĭĝ�Ƅņųĝ�ɄNBJO�NFOV�ǶǨţģǇǤĝ�ȋƾ�
EJTQMBZ�VQEBUF�JSSJHBUJPO�NBOBHFNFOU�Ƅǩĭĝ�ǧŞ
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�řŐʏ�ǢƜģƽǤĝ�ŘǍǔŐǤ�ȊƄǤĝ�ǡǌŻŮ�ǡŻư�ɄJSSJHBUJPO�NBOBHFNFOU�ǶǨţģǈ�ȋƾ
�ŻƯś�ģǩǍɿ����ǧŞ�%BZ�/P����Ȉņũ�%BZ�/P���řǩ�ǶšĝŻľǤĝ�ȋƾ�ģǩǍɿ����ńģʞʵǤĝ

�ǢǔƖǤĝ�ȋƾ�ŧơǍǩ�ǍǮ�ģǨǕ�%BZ�/P�����Ȉņũ�ǶŊǤģŊǤĝ�ȊƄǤĝ�ǶŐǣǨư�
�'JY*OU���ǧƒģś�ƼǣǨǤĝ�Ʃƽũĝǌ�TBWF�BT�Ƅǩğ�Ƅņųĝ�ǧŞ
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�ǶŐǤģņǤĝ�ńģƽǣǨǤĝ�ƃģŐņųģś�ǧǈ�ǶŐƑŐţƄǤĝ�ǶǨţģǇǤĝ�ȋƾ�ƭǌʽƖǨǤĝ�ĖģƖŠĞ�
�%SZXFU��4X��ǶŐţĝŻņśĪĝ�ƣǌʽƖǤĝ�Ƽǣǩ�ɃTBOEZMPBN�40-�ǶśƄņǤĝ�Ƽǣǩ�

TFMFDU�DSFBUF�QSPKFDU�¾MF�Ƅǩĭĝ�ǧŞ�project�Ƅǩĭĝ�Ƅņųĝ
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�TVDDFTTJWF�ZFBST�ƃģŐŲǤĝ�źŻũ�TFMFDU�QSPKFDU�¾MF�ǶǨţģǈ�ȋƾ�
DSFBUF�QSPKFDU�¾MF�Ƅǩĭĝ�Ƅņųĝ
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�Ƅǩĭĝ�Ƅņųĝ�ǧŞ�ǶśǍǣƥǨǤĝ�ńģƽǣǨǤĝ�ǢǕ�ƃģŐņųĝ�řǩ�ŻǕĦŝ�$SFBUF�QSPKFDU�ǶǨţģǇǤĝ�ȋƾ
�ǵƄŐųĭĝ�ǶŏƑǤĝ�ǶšģǭŠ�Ȉņũ�ǵģǕģŨǨǤĝ�ǢƴƗ�ǧŞ�'JY*OU���ǧƒģś�ƭǌʽƖǨǤĝ�Ʃƽũĝǌ�create
�ƼǣǨś�'JY*OU���ȊƄǤĝ�Ƽǣǩ�ǡĝŻľņƒģś�ƭǌʽƖǨǤĝ�ǡŻư�ŬţģņŏǤĝ�Ʃƽũ�ŻƯś��ŬţģņŏǤĝ�Ʃƽũĝǌ

�ŬţģņŏǤĝ�Řˁģǈǌ�ǬǣƴƗ�ǧŞ�'JY*OU���ǧƒģś�ƭǌʽƖǨǤĝ�Ʃƽũĝǌ�'JY*OU���ȊƄǤĝ
   

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 
 
 
 
 
 
 
 
 
 
 
 
 

¾YJOU��3VO¾YJOU��3VO

*SSJ:JFMEWPet*SSJ:JFMEWPet

NN	U�IB(	LH�Nð(	NN(	U�IB(	LH�Nð(

3005.1431.523004.621.44
3005.1721.513004.6471.43
3005.21.443004.671.35
3005.2341.483004.6911.44
3005.2541.573004.7151.48
3005.2761.573004.7361.49
3005.3071.583004.7631.49
3005.3121.53004.7821.43
3005.3611.513004.8091.48
3005.3881.613004.8371.52

Average 5.26471.529 4.7271.455
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ǶśƄņǤĝ�ǶśǍƛų�źģǭŮĬ�ǡǍƛŨǨǤĝ�ǵƄɿģƯǩ��ƐǩģŲǤĝ�řʡʵǨņǤĝ

ǶśƄņǤĝ�ǶśǍƛų�źģǭŮĬ�ǡǍƛŨǨǤĝ�ǵƄɿģƯǩ

 Sandy /0B8* /08"3 /G6V PQ e;93א R&S37א.0/ אFא _BJ /G673א /G"T1 Z60 א.>אsאV (00SV :674%/&א&:.9 68 א
./G"TL3א gאV eSc PQ R&S37א.0/ אFאG /G"TL3א Z,-#8 eSc PQ R&S37א.0/ אFא /F*אS&G Loam
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ĽʞʱŻŝ�ǢŐǤź

TFMFDU�DSFBUF�DMJNBUF�¾MF�Ƅǩĭĝ�ǧŞ�DMJNBUF�Ƅǩĭĝ�Ƅņųĝ�ǶŐƑŐţƄǤĝ�ǶǨţģǇǤĝ�ȋƾ

 

 

 

 

 

 

 

 

 

 

 

  

 

 



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

229

5VOJT�$-*�ŰģŏǨǤĝ�Ƽǣǩ�Ƅņųĝ�TFMFDU�DMJNBUF�¾MF�ǶǨţģǇǤĝ�ȋƾ
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ĽʞʱŻŝ�ǢŐǤź

TFMFDU�DSFBUF�$SPQ�¾MF�Ƅǩĭĝ�ǧŞ�Crop�Ƅǩĭĝ�Ƅņųĝ�ǶŐƑŐţƄǤĝ�ǶǨţģǇǤĝ�ȋƾ

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

231

�ǆƾĝǌ�Ƀ�8IFBU(%%�$30�ǡǍƛŨǨǤĝ�Ƽǣǩ�Ƅņųĝ�TFMFDU�$SPQ�¾MF�ǶǨţģǇǤĝ�ȋƾ
ȊƄƥǨǤĝ�ǡǍƥǭǤĝ�ƃģŐƯǩ�Ȉǣư�Ėģŏś�ģǇũĪ�ǬǣšŻƯŝ�ǧņŐƒ�ǬŠĭ�ǶưĝʹʾǤĝ�űʞʱģŝ�Ȉǣư
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ĽʞʱŻŝ�ǢŐǤź

ǶśƄņǤĝ�ǶśǍƛų�źģǭŮĬ�ǡǍƛŨǨǤĝ�ǵƄɿģƯǩ�
�EJTQMBZ�VQEBUF�DSPQ�Ƅǩĭĝ�ǧŞ�Crop�Ƅǩĭĝ�Ƅņųĝ�ǶŐƑŐţƄǤĝ�ǶǨţģǇǤĝ�ȋƾ

DIBSBDUFSJTUJD

 

 

 

 

 

 

 

 

 

 

 

 

 

  



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

233

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

�'FSUJMJUZ�TUSFTT�ǶǭŮĝǍǤĝ�Ƅņųĝ�$SPQ�DIBSBDUFSJTUJD�ǶǨţģǈ�ȋƾ�
�OPU�DPOTJEFSFE�řǩ�DSPQ�SFTQPOTF�UP�TPJM�GFSUJMJUZ�TUSFTT�ƃģŐų�ǡŻưǌ�

DPOTJEFSFE�ȈǤĞ
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ĽʞʱŻŝ�ǢŐǤź

 

 

 

 

 

 

  

 

 

�0CTFSWBUJPO�ńģŒƾ�ǡŻư�$BMJCSBUJPO�TPJM�GFSUJMJUZ�TUSFTT�ǶǨţģǈ�ȋƾ�
TUBSU�DBMJCSBUJPO�Ƅǩĭĝ�Ƅņųĝ�ǧŞ�ǢǔƖǤģś�řŐʗǩ�ǍǮ�ģǨǕ



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

235

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�ɃǶŐţģǨǤĝ�ǶŐŮģņʂĬĝ�Ȉǣưǌ�ńģľŏǤĝ�ĖģƥƴǤĝ�ǍǨŠ�Ȉǣư�ǶśƄņǤĝ�ǶśǍƛų�źģǭŮĞ�ƄŐˎĦŝ�Ƅǭƪš
DSPQ�DIBSBDUFSJTUJDT�ǶǨţģǈ�ȈǤĞ�ǵźǍƯǣǤ�$MPTF�Ƅņųĝ



236

ĽʞʱŻŝ�ǢŐǤź

�TBWF�BT�Ƅǩĭĝ�Ƅņųĝ�DSPQ�DIBSBDUFSJTUJDT�ǶǨţģǈ�ȋƾ�
XIFBU(%%DBM�ǧƒģś�ǡǍƛŨǨǤĝ�Ʃƽũĝǌ

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

237

'JFME�Ƅǩĭĝ�Ƅņųĝ�ǶŐƑŐţƄǤĝ�ǶǨţģǇǤĝ�ȋƾ�
TFMFDU�DSFBUF�¾FME�NBOBHFNFOU�¾MF�Ƅǩĭĝ�ǧŞ

242  
 

�ήϣϷ΍�ήΘΧ΍�Δϴδϴ΋ήϟ΍�ΔϤ΋ΎϘϟ΍�ϲϓField 
�ήϣϷ΍�ϢΛselect/create field management file 
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ĽʞʱŻŝ�ǢŐǤź

4FMFDU�¾FME�NBOBHFNFOU�¾MF�ǶǨţģǇǤĝ�ȋƾ�
$SFBUF�'JFME�NBOBHFNFOU�¾MF�Ƅǩĭĝ�Ƅņųĝ

243  
 

�ϲϓ�ΔϤ΋ΎϘϟ΍Select field management file 
�ήϣϷ΍�ήΘΧ΍Create Field management file 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

239

ɃNPEGFS�ƼǣǨǤĝ�ǧƒĝ�źŻũ�DSFBUF�¾FME�NBOBHFNFOU�¾MF�ǶǨţģǇǤĝ�ȋƾ�
create�Ƅǩĭĝ�Ƅņųĝ�ǧŞ�4PJM�GFSUJMJUZ�	NPEFSBUF
�źŻũ

244  
 

�ϲϓ�ΔϤ΋ΎϘϟ΍create field management file �ϒϠϤϟ΍�Ϣγ΍�ΩΪΣmodferˬ 
 �ΩΪΣSoil fertility (moderate�ϢΛ���ήΘΧ΍�ήϣϷ΍create 

 

 

 

 

 

 

 

 

 

  



240

ĽʞʱŻŝ�ǢŐǤź

�ǶśǍƛŲǤĝ�źģǭŮĞ�ƄŐˎĦŝ�ƞĝʽƯņƒĝ�řǔǨš�ŉŐũ�¾FME�NBOBHFNFOU�ǶǨţģǈ�Ƅǭƪŝ
TPJM�GFSUJMJUZ�ǶǭŮĝǍǤĝ�ȋƾ�

ǶŐƑŐţƄǤĝ�ǶǨţģǇǤĝ�ȈǤĞ�ǵźǍƯǣǤ�NBJO�NFOV�Ƅǩĭĝ�Ƅņųĝ

245  
 

�ΔϤ΋Ύϗ�ήϬψΗfield management �ήϴΛ΄Η�ν΍ήόΘγ΍�ϦϜϤϳ�ΚϴΣ�ΩΎϬΟ·�ϲϓ�ΔΑϮμΨϟ΍
�ΔϬΟ΍Ϯϟ΍soil fertility 

ΘΧ΍ή �ήϣϷ΍main menu Δϴδϴ΋ήϟ΍�ΔϤ΋ΎϘϟ΍�ϰϟ·�ΓΩϮόϠϟ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

241

TPJM�QSP¾MF�Ƅǩĭĝ�Ƅņųĝ�ǶŐƑŐţƄǤĝ�ǶǨţģǇǤĝ�ȋƾ�
4FMFDU�$SFBUF�TPJM�QSP¾MF�¾M�Ƅǩĭĝ�ǧŞ

246  
 

�
�
 

ήϣϷ΍�ήΘΧ΍�Δϴδϴ΋ήϟ΍�ΔϤ΋ΎϘϟ΍�ϲϓ soil profile�

�ήϣϷ΍�ϢΛSelect/Create soil profile fil�
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ĽʞʱŻŝ�ǢŐǤź

NBJO�NFOV�Ƅǩĭĝ�ǧŞ�4BOEZ-PBN�40-�ǶśƄņǤĝ�Ƽǣǩ�Ƅņųĝ

247  
 

 

�ΔΑήΘϟ΍�ϒϠϣ�ήΘΧ΍SandyLoam.SOL �ήϣϷ΍�ϢΛmain menu 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

243

JOJUJBM�DPOEJUJPO�Ƅǩĭĝ�Ƅņųĝ�ǶƑŐţƄǤĝ�ǶǨţģǇǤĝ�ȋƾ�
TFMFDU�DSFBUF�JOJUJBM�DPOEJUJPOT�¾MF�Ƅǩĭĝ�ǧŞ

248  
 

�ήϣϷ΍�ήΘΧ΍�Δδϴ΋ήϟ΍�ΔϤ΋ΎϘϟ΍�ϲϓinitial condition 

�ήϣϷ΍�ϢΛselect/create initial conditions file 

 

 

 

 

 

 

 

 

 

 

 

  



244

ĽʞʱŻŝ�ǢŐǤź

�TFMFDU�¾MF�XJUI�JOJUJBM�¾MF�DPOEJUJPO�ǶǨţģǇǤĝ�ȋƾ�
DSFBUF�JOJUJBM�DPOEJUJPO�¾MF�Ƅǩĭĝ�Ƅņųĝ

249  
 

�ΔϤ΋ΎϘϟ΍�ϲϓselect file with initial file condition: 

�ήϣϷ΍�ήΘΧ΍create initial condition file 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ϭ 



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

245

�UVOJTQXQ�ƼǣǨǤĝ�ǧƒĝ�źŻũ�DSFBUF�JOJUJBM�DPOEJUJPO�¾MF�ǶǨţģǇǤĝ�ȋƾ�
�ǡǍśžǤĝ�Żũ�Żŏư�ǶśƄņǤĝ�ƮƥǇǩ�ǢǩģǕ�ǶśǍƦƃ�ŻšŻŨņǤ�XJMUJOH�QPJOU�Ƅǩĭĝ�Ƅņųĝǌ�

Create�Ƅǩĭĝ�Ƅņųĝ�ǧŞ

250  
 

�ΔϤ΋ΎϘϟ΍�ϲϓcreate initial condition file ΩΪΣ �ϒϠϤϟ΍�Ϣγ΍tunispwp �ήϣϷ΍�ήΘΧ΍ϭ
wilting point �ΔΑήΘϟ΍�ϊτϘϣ�ϞϣΎϛ�ΔΑϮρέ�ΪϳΪΤΘϟΪϨϋ ήϣϷ΍�ήΘΧ΍�ϢΛ�ϝϮΑάϟ΍�ΪΣ Create 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Ϯ 

ϯ 

ϭ 



246

ĽʞʱŻŝ�ǢŐǤź

TFMFDU�DSFBUF�QSPKFDU�Ƅǩĭĝ�ǧŞ�project�Ƅǩĭĝ�Ƅņųĝ�ǶŐƑŐţƄǤĝ�ǶǨţģǇǤĝ�ȋƾ

251  
 

�ήϣϷ΍�ήΘΧ΍�Δϴδϴ΋ήϟ΍�ΔϤ΋ΎϘϟ΍�ϲϓproject ϢΛ ήϣϷ΍ select/create project 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ϭ 
Ϯ 



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

247

TVDDFTTJWF�ZFBST�ƃģŐŲǤĝ�źŻũ�TFMFDU�QSPKFDU�¾MF�ǶǨţģǇǤĝ�ȋƾ�
$SFBUF�QSPKFDU�¾MF�Ƅǩĭĝ�Ƅņųĝ�ǧŞ

252  
 

�ΔϤ΋ΎϘϟ΍�ϲϓselect project file �έΎϴΨϟ΍�ΩΪΣsuccessive years 
�ήϣϷ΍�ήΘΧ΍�ϢΛCreate project file 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ϭ 

Ϯ 
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ĽʞʱŻŝ�ǢŐǤź

crop�Ƅǩĭĝ�Ƅņųĝ�DSFBUF�QSPKFDU�ǶǨţģǈ�ȋƾ�
HFOFSBUF�POTFU�CBTFE�PO�SBJOGBMM�źŻũ�ǧŞ

253  
 

�ϲϓ�ΔϤ΋Ύϗcreate project �ήϣϷ΍�ήΘΧ΍crop 
�ΩΪΣ�ϢΛgenerate onset based on rainfall 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

  

Ϯ 

ϭ 



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

249

ǢǔƖǤĝ�ȋƾ�ǵƄǮģƪǤĝ�ńĝʹģŐŲǤĝ�źŻũ�SBJO�DSJUFSJB�ǶŨƽƛǤĝ�ȋƾ

254  
 

�ΔΤϔμϟ΍�ϲϓrain criteria ϞϜθϟ΍�ϲϓ�ΓήϫΎψϟ΍�Ε΍έΎϴΨϟ΍�ΩΪΣ 
� 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ϭ 

Ϯ 

ϯ 
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ĽʞʱŻŝ�ǢŐǤź

�űʞʱģŝǌ�ǶŏŐʗǨǤĝ�ńĝʹģŐŲǤĝ�TJNVMBUJPO�QFSJPE�ǶũǍǤ�ȋƾ�źŻũǌ�QFSJPE�Ƅǩĭĝ�Ƅņųĝ
UVOJTNPEFSBUF�ǧƒģś�ƭǌʽƖǨǤĝ�Ʃƽũĝǌ�create�Ƅǩğ�Ƅņųĝ�ǧŞ�ǵģǕģŨǨǤĝ�ǶšĝŻś

255  
 

�ήϣϷ΍�ήΘΧ΍period ΩΪΣϭ �ΔΣϮϟ�ϲϓsimulation period �ΦϳέΎΗϭ�ΔϨϴΒϤϟ΍�Ε΍έΎϴΨϟ΍
ήϣ΃�ήΘΧ΍�ϢΛ�ΓΎϛΎΤϤϟ΍�Δϳ΍ΪΑ create φϔΣ΍ϭ �ϢγΎΑ�ωϭήθϤϟ΍tunismoderate 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Ϯ 

ϯ 

ϰ 



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

251

ǵģǕģŨǨǤĝ�ǢŐƴƖņǤ�run�Ƅǩĭĝ�Ƅņųĝ

256  
 

�ήϣϷ΍�ήΘΧ΍run ΓΎϛΎΤϤϟ΍�ϞϴϐθΘϟ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ϭ 



252

ĽʞʱŻŝ�ǢŐǤź

TUBSU�Ƅǩĭĝ�Ƅņųĝ�ǧŞ�/S����Ȉņũ�ǵģǕģŨǨǤĝ�źŻũ�TJNVMBUJPO�SVO�ǶǨţģǈ�ȋƾ

257  
 

�ΔϤ΋Ύϗ�ϲϓsimulation run ϰΘΣ�ΓΎϛΎΤϤϟ΍�ΩΪΣ Nr 22 ϢΛ �ήϣϷ΍�ήΘΧ΍start 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Ϯ ϭ 



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

253

�ǶǨţģǇǤĝ�Ǣƽƒğ�ȋƾ�NBJO�NFOV�Ƅǩĭĝ�Ƅņųĝ�ǵģǕģŨǨǤĝ�Ėģǭņʂĝ�Żŏư�
&YJU�SVO�Ƅǩĭĝ�Ƅņųĝ�ǧŞ�ǵģǕģŨǨǤĝ�Ŭţģņʂ�ƩƽŨǤ�ZFT�Ƅņųĝǌ

258  
 

�ήϣϷ΍�ήΘΧ΍�ΓΎϛΎΤϤϟ΍�˯ΎϬΘϧ΍�ΪϨϋmain menu �ήΘΧ΍ϭ�ΔϤ΋ΎϘϟ΍�Ϟϔγ΃�ϲϓyes �Ξ΋ΎΘϧ�φϔΤϟ
�ήϣϷ΍�ήΘΧ΍�ϢΛ�ΓΎϛΎΤϤϟ΍Exit run 

 

 
 

 

 

 

 

 

  

ϭ 
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OUTP�ŻǣŭǨǤĝ�řǩ�ŬţģņŏǤĝ�ƞƄƯņƒĝ

259  
 

 

 

�ΩϠΟϣϟ΍�ϥϣ�Ξ΋ΎΗϧϟ΍�νέόΗγ΍KhdW 
 

 

 

 

 

 

 

 

 

 

 

 

 

�ϝϭλΣϣϟ΍�ϑϠϣ�ϡ΍ΩΧΗγΎΑ�ϥϳέϣΗϟ΍�ϝϳϐηΗ�Ωϋ΍ǁŚĞĂƚ'��͘�ZK�
�ϡϟ�ϱΫϟ΍�ΗέϳΎόϣ�ϡΗϪΗ��ΩΎϬΟϹΔΑϭλΧϟ΍� 

�ϝϭλΣϣϟ΍�ϑϠϣ�ϝ΍ΩΑΗγΎΑ�ϙϟΫϭǁŚĞĂƚ'��ĐĂů͘�ZK��ϑϠϣϟΎΑ
ǁŚĞĂƚ'��͘�ZK�Ξ΋ΎΗϧϟ΍�ϥέΎϗϭ�ϪϠϐηϭ�ΩϳΩΟ�ϡγΎΑ�ϪυϔΣ΍ϭ 

 
 

  

�ǧņʔ�ǧǤ�ȊžǤĝ
�XIFBU(%%�$30�ǡǍƛŨǨǤĝ�Ƽǣǩ�ǦĝŻŲņƒģś�řʡʵǨņǤĝ�ǢŐƴƖŝ�Żưĝ
	ǶśǍƛŲǤĝ�źģǭŮĬ�ǬŝƄɿģƯǩ

�XIFBU(%%DBM�$30�ǡǍƛŨǨǤĝ�Ƽǣǩ�ǡĝŻľņƒģś�ǓǤŽǌ�
ŬţģņŏǤĝ�Řˁģǈǌ�ǬǣƴƗǌ�ŻšŻŮ�ǧƒģś�Ǭƪƽũĝǌ�XIFBU(%%�$30�ƼǣǨǤģś
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TFBTPONPEFSBUF�GFSUJMJUZGVMM�GFSUJMJUZ

1980-19795.3398.804
1981-19804.4626.199
1982-19813.9665.186
1983-19825.2828.757
1984-19835.2098.434
1985-19845.0058.076
1986-19850.3050.035
1987-19865.3418.894
1988-19870.0160.011
1989-19880.7940.888
1990-19894.0334.995
1991-19905.5038.964
1992-19915.5589.203
1993-19923.8694.327
1994-19930.7780.073
1995-19942.2062.261
1996-19954.9837.777
1997-19961.0470.672
1998-19973.8065.01
1999-19985.0417.572
2000-19993.2523.845
2001-20003.13.728
Average3.595.17



256

ĽʞʱŻŝ�ǢŐǤź

�ǶǇƥŏǨǤAquaCrop�ūŽǍǨŏǣǤ�Űģŏǩ�Ƽǣǩ�ĖģƖŠĞ��ƏźģƑǤĝ�řʡʵǨņǤĝ
Řźƃĭĝ�ȋƾ�ǒƄǔǤĝ

Řźƃĭĝ�ȋƾ�ǒƄǔǤĝ�ǶǇƥŏǨǤ�	CLI�
�Űģŏǩ�Ƽǣǩ�ĖģƖŠĞ

�ǵƄƾǍņǨǤĝ�ńģŠģŐʗǤĝ

.Lat.: 31.26° N    Long.: 35.73° E    Alt.: 1000 m.a.s.l   />#&30א5 אsא-cא 
2004-2014 C67DB3 /08"$ 0אFZ, _&WJ C*6אc 5א.*Z, ,!6>8 +">E 5אF0אG !"#$ !@3א ‘Karak data.xlsx’ AB&3א

262  
 

��ΥΎϨϣ�ϒϠϣ�˯Ύθϧ·.CLI )ϥΩέϷ΍�ϲϓ�ϙήϜϟ΍�ΔϘτϨϤϟ 

�ΓήϓϮΘϤϟ΍�ΕΎϧΎϴΒϟ΍ 
 

���ΔτΤϤϟ΍�ΕΎϴΛ΍ΪΣ·Lat.: 31.26° N    Long.: 35.73° E    Alt.: 1000 m.a.s.l. 
�ϒϠϤϟ΍‘Karak data.xlsx’ ϱάϟ΍ ϱϮΤϳ��ϝϮτϫ�ΕΎϧΎϴΑΎΟέΩϭ�ˬϱήτϣΕ �ϰϤψϋ�Γέ΍ήΣ

�ΎϴϧΩϭΓήΘϔϠϟ�ΔϴϣϮϳ ϮϬϬϰ-ϮϬϭϰ�
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ǶŐųģŏǨǤĝ�ńģŠģŐʗǣǤ�ȋƛŠ�Ƽǣǩ�ĖģƖŠĞ�
ƤǇƾ�ǶŐųģŏǨǤĝ�ńģŠģŐʗǤĝ�ǧŐǈ�űƑŠĝǌ�,BSBL�EBUB�YMTY�ƼǣǨǤĝ�ŧņƾĝ

263  
 

 

ΔϳΧΎϧϣϟ΍�ΕΎϧΎϳΑϠϟ�ϲλϧ�ϑϠϣ�˯Ύηϧ· 

�΢Ηϓ΍�ϑϠϣϟ΍<ĂƌĂŬ�ĚĂƚĂ͘ǆůƐǆ�ϭϡϳϗ�Φγϧ΍�ρϘϓ�ΔϳΧΎϧϣϟ΍�ΕΎϧΎϳΑϟ΍�
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QBTU�Ƅǩĭĝ�ǦĝŻŲņƒģś�ǶųǍƑŏǨǤĝ�ńģŠģŐʗǤĝ�ǆƛǤğǌ�ŻšŻŮ�Ƽǣǩ�ŧņƾĝ
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�

�ΩϳΩΟ�ϑϠϣ�΢Ηϓ΍ϖλϟ΃ϭ��έϣϷ΍�ϡ΍ΩΧΗγΎΑ�ΔΧϭγϧϣϟ΍�ΕΎϧΎϳΑϟ΍ƉĂƐƚ 

  

1 
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�,BSBL�ǧƒģś�AquaCrop�Żǣŭǩ�ȋƾ�IMPORT�ŻǣŭǨǤĝ�ȋƾ�ƼǣǨǤĝ�Ʃƽũĝ
ƃģŐŲǤĝ�ȋƾ�ƼǣǨǤĝ�ƭǍŠ�ŻšŻŨŝǌ�4BWF�"T�Ƅǩĭĝ�ǦĝŻŲņƒģś

�4BWF�BT�5ZQF��5FYU�	UBC�EFMJNJUFE
�	��UYU


265  
 

ϑϠϣϟ΍�υϔΣ΍��ΩϠΟϣϟ΍�ϲϓ/DWKZd��ΩϠΟϣ�ϲϓ�ƋƵĂ�ƌŽƉ��ϡγΎΑ<ĂƌĂŬ��έϣϷ΍�ϡ΍ΩΧΗγΎΑ
^ĂǀĞ��Ɛ�ΩϳΩΣΗϭ�έΎϳΧϟ΍�ϲϓ�ϑϠϣϟ΍�ωϭϧ 

Ϳ�^ĂǀĞ�ĂƐ�dǇƉĞ͗�dĞǆƚ�;ƚĂď�ĚĞůŝŵŝƚĞĚͿ�;Ύ͘ƚǆƚ 

 
�ΞϣΎϧήΑ�ϞϐηAquaCrop �ϱάϴϔϨΘϟ΍�ϒϠϤϟ΍�ϦϣAquaCrop�exe ΃ΪΑ΍�ήϣϷ΍�έΎϴΘΧΎΑ�ϢΛ 

<Start> ΞϣΎϧήΒϟ΍�ΔϬΟ΍ϭ�ϲϓ 

 
  

1 

2 
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�Ƅǩĭĝ�ƃģŐņųģś�ǧŞ�"RVB$SPQ�FYF�ȊžŐƽŏņǤĝ�ƼǣǨǤĝ�řǩ�AquaCrop�ŬǩģŠƄś�ǢƴƗ
ŬǩģŠƄľǤĝ�ǶǭŮĝǌ�ȋƾ��Start��ğŻśĝ

265  
 

ϑϠϣϟ΍�υϔΣ΍��ΩϠΟϣϟ΍�ϲϓ/DWKZd��ΩϠΟϣ�ϲϓ�ƋƵĂ�ƌŽƉ��ϡγΎΑ<ĂƌĂŬ��έϣϷ΍�ϡ΍ΩΧΗγΎΑ
^ĂǀĞ��Ɛ�ΩϳΩΣΗϭ�έΎϳΧϟ΍�ϲϓ�ϑϠϣϟ΍�ωϭϧ 

Ϳ�^ĂǀĞ�ĂƐ�dǇƉĞ͗�dĞǆƚ�;ƚĂď�ĚĞůŝŵŝƚĞĚͿ�;Ύ͘ƚǆƚ 

 
�ΞϣΎϧήΑ�ϞϐηAquaCrop �ϱάϴϔϨΘϟ΍�ϒϠϤϟ΍�ϦϣAquaCrop�exe ΃ΪΑ΍�ήϣϷ΍�έΎϴΘΧΎΑ�ϢΛ 

<Start> ΞϣΎϧήΒϟ΍�ΔϬΟ΍ϭ�ϲϓ 

 
  

1 

2 
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4FMFDU�$SFBUF�$MJNBUF�'JMF�Ƅǩĭĝ�ǧŞ�$MJNBUF�Ƅǩĭĝ�Ƅņųĝ

266  
 

�έϣϷ΍�έΗΧ΍&OLPDWH��έϣϷ΍�ϡΛ6HOHFW�&UHDWH�&OLPDWH�)LOH�

�
�ϲϓΔϤ΋Ύϗ ^ĞůĞĐƚ��ůŝŵĂƚĞ�ĨŝůĞ �ήϣϷ΍�ήΘΧ΍/ŵƉŽƌƚ�ͬ��ƌĞĂƚĞ 

��

1 

2 

1 
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266  
 

�έϣϷ΍�έΗΧ΍&OLPDWH��έϣϷ΍�ϡΛ6HOHFW�&UHDWH�&OLPDWH�)LOH�

�
�ϲϓΔϤ΋Ύϗ ^ĞůĞĐƚ��ůŝŵĂƚĞ�ĨŝůĞ �ήϣϷ΍�ήΘΧ΍/ŵƉŽƌƚ�ͬ��ƌĞĂƚĞ 

��

1 

2 

1 

*NQPSU���$SFBUF�Ƅǩĭĝ�Ƅņųĝ�4FMFDU�$MJNBUF�¾MF�ǶǨţģǈ�ȋƾ
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�ȈǤĞ�ƃģƑǨǤĝ�źŻũ��JNQPSU�$MJNBUF�%BUB�ǶǨţģǇǤĝ�řǩ�4FMFDU�¾MF�ǶǭŮĝǌ�Ƅņųĝ
�ɃǫƃģŐņųģś�ǧǈ�ǧŞ�,BSBL�UYU�ƼǣǨǤĝ�ģǭŐƾ�ƨǍƽŨǨǤĝ�ǶľņǔǨǤĝ�

	DIFDL�MJOF�����
��ǬŐʗŏʃ�ǶǤģƒƃ�Ƅǭƪŝ

267  
 

 

 

 

�ήΘΧ΍ΔϬΟ΍ϭ Select file �ϦϣΔϤ΋ΎϘϟ΍ import Climate Data�ϰϟ·�έΎδϤϟ΍�ΩΪΣ��
�ϒϠϤϟ΍�ΎϬϴϓ�υϮϔΤϤϟ΍�ΔΒΘϜϤϟ΍Karak.txt �ϪϴΒϨΗ�ΔϟΎγέ�ήϬψΗ�ˬϩέΎϴΘΧΎΑ�Ϣϗ�ϢΛ 

(check line:3439)�
� 
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�ģŐŠŻǤĝ�ǵƃĝʽŨǤĝ�ȊźǍǨư�ȋƾ�ǶƵƃģƾ�ǡǍǇũ�Żŭŝ�,BSBL�EBUB�YMTY�ƼǣǨǤĝ�ȈǤĞ�Żư
��Aquacrop�ŬǩģŠƄľǤĝ�ȈǤĞ�ƼǣǨǤĝ�źĝʽŐņƒĝ�řǔǨš�Ī�ǓǤžǤ�ȈǨƪƯǤĝ�ǵƃĝʽŨǤĝǌ�

ǶǇśģƑǤĝ�ńĝǍƥŲǤĝ�Żưğǌ�ƼǣǨǤĝ�Ʃƽũĝǌ�ǵźǍǇƽǨǤĝ�ǧŐǇǤĝ�ƄɿŻǇņś�ǧǈ

268  
 

 

 

�ϒϠϤϟ΍�ϰϟ·�Ϊϋ<ĂƌĂŬ�ĚĂƚĂ͘ǆůƐǆ�ΪΠΗ �Γέ΍ήΤϟ΍ϭ�ΎϴϧΪϟ΍�Γέ΍ήΤϟ΍�ϱΩϮϤϋ�ϲϓ�ΔϏέΎϓ�ϝϮϘΣ
�ΞϣΎϧήΒϟ΍�ϰϟ·�ϒϠϤϟ΍�Ω΍ήϴΘγ΍�ϦϜϤϳ�ϻ�Ϛϟάϟ�ϰϤψόϟ΍�ƋƵĂĐƌŽƉ�ΓΩϮϘϔϤϟ΍�ϢϴϘϟ΍�ήϳΪϘΘΑ�Ϣϗ��

ΔϘΑΎδϟ΍�Ε΍ϮτΨϟ΍�Ϊϋ΃ϭ�ϒϠϤϟ΍�φϔΣ΍ϭ 
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�JNQPSU�$MJNBUF�%BUB�ǶǨţģǇǤĝ�řǩ5JNF�3BOHF�ǶǭŮĝǍǤĝ�Ƅņųĝ�
ǢǔƖǤĝ�ȋƾ�ģǨǕ�5JNF�3BOH�źŻũ�ǧŞ�	5ZQF	%BJMZ�źŻũ

269  
 

�ήΘΧ΍ΔϬΟ΍Ϯϟ΍ Time Range�Ϧϣ�ΔϤ΋ΎϘϟ΍import Climate Data ΩΪΣ 
Type(Daily�ΩΪΣ�ϢΛ��Time Rang ϞϜθϟ΍�ϲϓ�ΎϤϛ 
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ϭ 

Ϯ 
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��JNQPSU�$MJNBUF�%BUB�ǶǨţģǇǤĝ�řǩ�DMJNBUJD�QBSBNFUFST�ǶǭŮĝǍǤĝ�Ƅņųĝ
�ǶǨţģǈ�řǩ�UFNQFSBUVSF�Ƅņųĝ�ǧŞ�ǶŐųģŏǨǤĝ�ǢǩĝǍƯǤĝ�ǵŻǨưğ�řǩ�DPMVNO��Ƅņųĝ

	5NBY
�ǡǌĭĝ�ƄƥƑǤĝ�ƃģŐņųģś�ǧǈǌ�ǶŐųģŏǨǤĝ�ǢǩĝǍƯǤĝ

270  
 

�ήΘΧ΍ΔϬΟ΍Ϯϟ΍ climatic parameters �ϦϣΔϤ΋ΎϘϟ΍ import Climate Data:  

�ήΘΧ΍column1 �ϢΛ�ΔϴΧΎϨϤϟ΍�Ϟϣ΍Ϯόϟ΍�ΓΪϤϋ΃�Ϧϣ�ήΘΧ΍temperature �ΔϤ΋Ύϗ�Ϧϣ�Ϟϣ΍Ϯόϟ΍
��ϝϭϷ΍�ήτδϟ΍�έΎϴΘΧΎΑ�Ϣϗϭ�ΔϴΧΎϨϤϟ΍(Tmax�

�
�
�
�
�
�
�
�
�
�
�

��

ϭ 

Ϯ 
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�ǶǨţģǈ�řǩ�5FNQFSBUVSF�Ƅņųĝ�ǧŞ�ǶŐųģŏǨǤĝ�ǢǩĝǍƯǤĝ�ǵŻǨưğ�řǩ�$PMVNO���Ƅņųĝ
	5NJO
�ŉǤģŊǤĝ�ƄƥƑǤĝ�ƃģŐņųģś�ǧǈǌ�ǶŐųģŏǨǤĝ�ǢǩĝǍƯǤĝ

271  
 

�ήΘΧ΍Column 2 �ήΘΧ΍�ϢΛ�ΔϴΧΎϨϤϟ΍�Ϟϣ΍Ϯόϟ΍�ΓΪϤϋ΃�ϦϣTemperature �ΔϤ΋Ύϗ�Ϧϣ
��ΚϟΎΜϟ΍�ήτδϟ΍�έΎϴΘΧΎΑ�Ϣϗϭ�ΔϴΧΎϨϤϟ΍�Ϟϣ΍Ϯόϟ΍Tmin) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

��

ϭ 

Ϯ 
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�ǢǩĝǍƯǤĝ�ǶǨţģǈ�řǩ�3BJO�Ƅņųĝ�ǧŞ�ǶŐųģŏǨǤĝ�ǢǩĝǍƯǤĝ�ǵŻǨưğ�řǩ�DPMVNO���Ƅņųĝ
	3BJO�NN
�ǡǌĭĝ�ƄƥƑǤĝ�ƃģŐņųģś�ǧǈǌ�ǶŐųģŏǨǤĝ

272  
 

�ήΘΧ΍column 3 �ήΘΧ΍�ϢΛ�ΔϴΧΎϨϤϟ΍�Ϟϣ΍Ϯόϟ΍�ΓΪϤϋ΃�ϦϣRain �ΔϴΧΎϨϤϟ΍�Ϟϣ΍Ϯόϟ΍�ΔϤ΋Ύϗ�Ϧϣ
˲��ϝϭϷ΍�ήτδϟ΍�έΎϴΘΧΎΑ�Ϣϗϭ(Rain mm 

 
 
 
 
 
 
 
 
 
 
 

��

ϭ 

Ϯ 
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ɃǶƥŨǨǤĝ�ńģŐˎĝŻũĞ�źŻũ��JNQPSU�$MJNBUF�%BUB�ǶǨţģǇǤĝ�řǩETo�ǶǭŮĝǍǤĝ�Ƅņųĝ�
%FDJNBM�EFHSFFT�ƃģŐŲǤĝ�ȈǤĞ�%FHSFFT�BOE�NJOVUFT�ƃģŐų�řǩ�ǡǍũ�

-BUJUVEF�	�����
�źŻũ�"MUJUVEF�	����
�źŻũ�
�ƮǈǍǨǤĝ�ŻšŻŨŝ�ńĝʹģŐų�ƃģǭƫĬ�$PFG¾DJFOUT�Ƅņųĝ�ǧŞ
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�ήΘΧ΍ΔϬΟ΍Ϯϟ΍ ETo�ϦϣΔϤ΋ΎϘϟ΍ import Climate Data: ˬΔτΤϤϟ΍�ΕΎϴΛ΍ΪΣ·�ΩΪΣ 

 �έΎϴΧ�Ϧϣ�ϝϮΣDegrees and minutes �έΎϴΨϟ΍�ϰϟ·Decimal degrees 

�ΩΪΣAltitude (1000�ΩΪΣ��Latitude (31.26� 

�ϢΛ�ήΘΧ΍Coefficients ϊϗϮϤϟ΍�ΪϳΪΤΗ�Ε΍έΎϴΧ�έΎϬυϹ. 

 
 
 
 
�
�
�
�
 
 
 
 
 
 
 
 
 

��

Ϯ 
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	JO�BSJE�PS�TFNJ�BSJE�BSFB
���ƃģŐŲǤĝ�źŻũǌ��ǌ�2�ǌ��ńĝʹģŐŲǤĝ�Ȉǣư�Ʃƾģũ
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�ϰϠϋ�φϓΎΣ�Ε΍έΎϴΨϟ΍1�ϭ2 ϭ4 ΩΪΣϭ �έΎϴΨϟ΍3 (in arid or semi-arid area) 

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

��

ϭ 

Ϯ 

ϯ 

ϰ 
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��JNQPSU�$MJNBUF�%BUB�ǶǭŮĝǍǤĝ�řǩ�JNQPSU�$MJNBUF�%BUB�Ƅǩĭĝ�Ƅņųĝ�
�ȊƄƥǨǤĝ�ǡǍƥǭǤĝ�ńģƽǣǩ�ĖģƖŠĞ�ǧņŐƾ�JNQPSU�$MJNBUF�%BUB�Ƅǩĭĝ�Ƅņųĝ�

.,BSBL�&5��ȋƯŮƄǨǤĝ�ŧņʂ��ƄŲľņǤĝǌ�,BSBL�5OY��ǵƃĝʽŨǤĝ�ǶŮƃźǌ�,BSBL�1-6�
.$SFBUF�$MJNBUF�%BUB�Ƅǩĭĝ�Ƅņųĝ�ǓǤŽ�ŻƯś
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�ήϣϷ΍�ήΘΧ΍import Climate Data �ϦϣΔϬΟ΍Ϯϟ΍ import Climate Data:  

�ήϣϷ΍�ήΘΧ΍import Climate Data ϢΘϴϓ ˯Ύθϧ· ϝϮτϬϟ΍�ΕΎϔϠϣ �ϱήτϤϟ΍
Karak.PLU �ΔΟέΩϭ�Γέ΍ήΤϟ΍ Karak.Tnx ήΨΒΘϟ΍ϭ- �ϲόΟήϤϟ΍�΢ΘϧKarak.ET0 .

�ήϣϷ΍�ήΘΧ΍�ϚϟΫ�ΪόΑCreate Climate Data. 

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

ϭ 

Ϯ 
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��ǢǔƖǤĝ�ȋƾ�řŐʗǩ�ǍǮ�ģǨǕ��%FTDSJQUJPOǌ�'JMF�/BNF�źŻũ�
4FMFDU�¾MF�GSPN�SBJO�EBUB�CBTF�Ƅǩĭĝ�Ƅņųĝ�ǧŞ
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�ΩΪΣFile Name ϭDescription  ήϣϷ΍�ήΘΧ΍�ϢΛ��ϞϜθϟ΍�ϲϓ�ϦϴΒϣ�Ϯϫ�ΎϤϛ 

Select file from rain data base 

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

ϯ 

ϭ 

Ϯ 
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,BSBL�1-6�ƼǣǨǤĝ�Ƅņųĝ
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�ϒϠϤϟ΍�ήΘΧ΍Karak.PLU 

�
�
�
�
�
�
�
�
�
�
�
�
�

��

ϭ 
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��,BSBL�&UP�ǌ��,BSBL�5OY�řŐƽǣǨǤĝ�ƃģŐņųĪ�ńĝǍƥŲǤĝ�ƐƽŠ�Żưĝ�
ŰģŏǨǤĝ�Ƽǣǩ�ĖģƖŠĬ�Create�Ƅǩĭĝ�Ƅņųĝ�ǧŞ
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έΎϴΘΧϻ�Ε΍ϮτΨϟ΍�βϔϧ�Ϊϋ΍ �ϦϴϔϠϤϟ΍Karak.Tnx���ϭKarak.Eto���ήϣϷ΍�ήΘΧ΍�ϢΛ
Create�ΥΎϨϤϟ΍�ϒϠϣ�˯ΎθϧϹ�

�
�
�
�
�
�
�
�
�
�
�

��

Ϯ 

ϭ 
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�ǫǏģƖŠĞ�ǧŝ�ȊžǤĝ�ŰģŏǨǤĝ�Ƽǣǩ�ǧƒĝ�ƞƄƯšǌ�.BJO�.FOV�ȈǤĞ�ŬǩģŠƄľǤĝ�źǍƯš
LBSBL�$-*
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�ϰϟ·�ΞϣΎϧήΒϟ΍�ΩϮόϳMain Menu �ϩ΅Ύθϧ·�ϢΗ�ϱάϟ΍�ΥΎϨϤϟ΍�ϒϠϣ�Ϣγ΍�νήόϳϭ
karak.CLI 
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ǵƄɿģƯǨǤĝ��ƮśģƑǤĝ�řʡʵǨņǤĝ

Řźƃĭĝ�ǒƄǔǤĝ�ȋƾ�ǢƯľǤĝ�ŧǨǇǤĝ�ǡǍƛŨǩ�ǶŐŮģņʂĞ�ǵƄɿģƯǩ

.2005-2013 C67DB3 /?אS8 /0.7אFא5 אF09אG 7>אF*אS&G א3כ6כ PQ e;93א R&S3א +"T#8 /0.7אFא C6$א&:.9 68 א&/674%: 8;א

 C*אZא N,6O, /DB7L8 /0o7-אGא N,6O PQ א3כ6כ /S>28 PQ e;93א R&S37א.0/ אFא Cא 3&#אכאJ,6^8 �^Fא&%=>";: א
DB7L8 eSc/ ,(א*p א723אu8 do אא7Fא.0/ אS&3א?/. 

ńģŐƥƯǨǤĝ

(2004-2013 C67DB3 /01א5 א3&2אFא093א H&�7$) Jordan.CLI iא3&2א AB8 :,-+א@א? א&%<א-A&א

+#א() א&%$#"!: T#8"+ אR&S3 אT1, e;93אPQ CZ"."8 \To אwheatRainfedJordan.CRO AB&3   א3@! 
$;6c ($"SV -&7א*C א23&"  

.December 1 "E ,BאCD&א E7CאF

Jordan.MAN :eS#3א AB8 :NO$&א GCאKא

  Jordan.SOL /G673א AB8 :,04/&א() א#+

ǶŐǣƯƽǤĝ�ŧǨǇǤĝ�ǡǍƛŨǩ�ǶŐŮģņʂĞ

ZFBS
PCTFSWFE�ZJFME

UPO�IB

20051.2
20060.9
20070.9
20080.5
20090
20100.6

20110.8

20120.5

20130.9
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$&כH א7V p) א3&;אe$-;7G C6$ א! 8&א $PB (א�א 3) VכH (0&>א H&� H8 א3&;<0א5 אS&3א?/ 0BScא):

1 ..+"T#&38;א8א5 א
2 ../G67B3 /0oא$j0D3א �oאTL3א
3 ..eS#3א C*אZ8;א8א5 א
4 ..Cא$/ א3&#אכא-G -2J /0o7-אGאא N,6W3א

ģǭǣšŻƯŝ�řǔǨš�ȋņǤĝ�ǡǍƛŨǨǤĝ�ńıǩģƯǩ

ǵƃĝźĪĝ�ǌĝ�ǶưĝʹʾǤĝ�ǶǇʞʵƥś�ǆǣƯņʔ�ńıǩģƯǩ���

(Size of transplant seedling) if crop is transplanted

1 .Plant density (to determine CCo)
2 .Maximum canopy cover (CCx)
3 .Time to 90% seedling emergence (CCo)

	1IFOPMPHZ
�ǡǍƛŨǨǣǤ�ǶŐŮǍǤǍŏŐƽǤĝ�ǢũĝʽǨǤĝ��2

4 .Time to reach maximum canopy cover (CCx)
5 .Time to beginning of canopy senescence
6 .Time to physiological maturity
7 .Time to start of flowering
8 .Duration of flowering

ǶśƄņǤĝ�ƮƥǇǩ�ƙĝǍŲś�ǆǣƯņʔ�ńıǩģƯǩ���

9 .Maximum effective rooting depth (Zx)
10 .Time to reach maximum effective rooting depth

ƼŏƛǤģś�ǆǣƯņʔ�ńıǩģƯǩ���

Reference harvest index (Hlo)

ǵƃĝźĪĝǌ�ǶśƄņǤģś�ǆǣƯņʔ�ńıǩģƯǩ���

Responses to soil fertility and/or soil salinity stress



278

ĽʞʱŻŝ�ǢŐǤź

ǢǇŨǤĝ�ǵƃĝźĞ�ńıǩģƯǩ
Field Management eS#3א C*אZא /&oא) PQ PB$ 8א e$-;V Hכ&$

1 ..Soil fertility /G673א /G"T1 �"7f8
2 ..Field surface practices eS#3א R>? e0כ^V 5א.6א[א
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ϝϘΣϟ΍�Γέ΍Ω·�ΕϼϣΎόϣ 
 

Ϡϳ�Ύϣ�ϞϳΪόΗ�ϦϜϤϳϲ��ϞϘΤϟ΍�Γέ΍Ω·�ΔϤ΋Ύϗ�ϲϓField Management 

1- �ΔΑήΘϟ΍�ΔΑϮμΧ�ϯϮΘδϣSoil fertility. 

2- �ϞϘΤϟ΍�΢τγ�ϞϴϜθΗ�Ε΍˯΍ήΟ·Field surface practices.�

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�  

�ǶśƄņǣǤ�ǶŐţģʞʶŐƽǤĝ�ƚţģƛŲǤĝ

ĖĝʽŮĪĝǶśƄņǤĝ�ńģǩǍǣƯǩ

ǶśƄņǣǤ�ǶŐţģǨǤĝ�ǶŠƆĝǍǨǤĝ

� ��Żŏư�ǶśƄņǤĝ�ǶśǍƦƃ
) SAT
�ɃƭģľƗĪĝ

) FC
�ɃǶŐǣǇŨǤĝ�ǶƯƑǤĝ
) PWP
�ɃǧţĝŻǤĝ�ǡǍśžǤĝ�Żũ

� �	ǌźǍŮǍǩ�ŅŠģǕ�ĝŽĝ
�ȈƛŨǤĝ�ǶľƑŠ
� �	ǶľǣƜ�ǶǇľƦ�źǍŮǌ�ǡģũ�ȋƾ
�ǅĝʽņųĪĝ�ǶŐǣśģǈ

ǶśƄņǤĝ�ȋƾ�ĖģǨǤĝ�ǶǕƄũ
� �)Ksat
�ǶƯľƖǨǤĝ�ǶŐǕǍǤǌʹŻŐǭǤĝ�ǶŐǣǈģŏǤĝ
� �ǶśƄņǤĝ�ƭǍŠ
� � ، FC و PWP�řǩ�ŬņŏņƑš
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.4PJM�GFSUJMJUZ�ǶśƄņǤĝ�ǶśǍƛų�ȇǍņƑǩ�ŻšŻŨŝ
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�ΔΑήΘϟ΍�ΔΑϮμΧ�ϯϮΘδϣ�ΪϳΪΤΗSoil fertility. 
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.'JFME�TVSGBDF�QSBDUJDFT�ǢǇŨǤĝ�ŧƥƒ�ǢŐǔƖŝ�ńĝĖĝʽŮĞ�ŻšŻŨŝ
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�ϞϘΤϟ΍�΢τγ�ϞϴϜθΗ�Ε΍˯΍ήΟ·�ΪϳΪΤΗField surface practices. 
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ǵģǕģŨǨǤĝ�ǶšĝŻś�Żŏư�ǶŐţĝŻņśĪĝ�ǶśǍƦƄǤĝ�ŻšŻŨŝ
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�Δϳ΍ΪΑ�ΪϨϋ�Δϴ΋΍ΪΘΑϻ΍�ΔΑϮρήϟ΍�ΪϳΪΤΗΓΎϛΎΤϤϟ΍  
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ǵƄɿģƯǨǤĝ�ńıǩģƯǩ�ŻšŻŨŝ

 xv$ /?אS8 (0) PE /0oא$j0D3א /G673א �oאT1, /0."3"20D3א ecא3כ6כ ,א3&6א PQ e;93א R&SB3 +"T#&38;א8א5 א
B$-;V g-J>א.

H8 א.e א.6א[ א3&;אC6$ $&כe$-;V H א3;"אe8 א73א03/:

1 ../0o7-אGאא /G"`63א
2 ../G673א /G"T1

ǢǔƖǤģś�ŧơǍǩ�ǍǮ�ģǨǕ�ǶƽǣņŲǨǤĝ�ńģƽǣǨǤĝ�Ǣųźğ
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ΓήϳΎόϤϟ΍�ΕϼϣΎόϣ�ΪϳΪΤΗ 

�ΔΑήΘϟ΍�κ΋ΎμΧϭ�ΔϴΟϮϟϮϨϴϔϟ΍�ϞΣ΍ήϤϟ΍ϭ�ϙήϜϟ΍�ϲϓ�ϞόΒϟ΍�΢ϤϘϠϟ�ϝϮμΤϤϟ΍�ΕϼϣΎόϣ
�ΎϬϠϳΪόΗ�ϡΪϋ�ΐΠϳ�ΔγΎϘϣ�Ϣϴϗ�ϲϫ�Δϴ΋Ύϳΰϴϔϟ΍ 

�ΔϴϟΎΘϟ΍�Ϟϣ΍Ϯόϟ΍�ϞϳΪόΗ�ϦϜϤϳ�ΓήϳΎόϤϟ΍�˯΍ήΟ·�ϞΟ΃�Ϧϣ 

1- �Δϴ΋΍ΪΘΑϻ΍�ΔΑϮρήϟ΍ 
2- �ΔΑήΘϟ΍�ΔΑϮμΧ 

�ΕΎϔϠϤϟ΍�ϞΧΩ΃ϞϜθϟΎΑ�΢οϮϣ�Ϯϫ�ΎϤϛ�ΔϔϠΘΨϤϟ΍  

 
�ΔϴϟΎΘϟ΍�ΕϼΧΪϤϟ΍�Ϧϣ�Ϊϛ΄Η 

- initial soil moisture: 70% TAW. 

- Fertility: near optimal 

  

�ǶŐǤģņǤĝ�ńıųŻǨǤĝ�řǩ�ŻǕĦŝ

.initial soil moisture: 70% TAW
Fertility: near optimal
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KPSEBODBMJCSBUJPO�ǧƒģś�Ǭƪƽũĝǌ�ģưǌʽƖǩ�ȑƖŠğ
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�ϢγΎΑ�ϪψϔΣ΍ϭ�Ύϋϭήθϣ�Ίθϧ΃jordancalibration 
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�ŬţģņŏǤĝ�Ʃƽũĝ�ǵģǕģŨǨǤĝ�Ėģǭņʂĝ�Żŏư�ɃǵƄƗģƯǤĝ�ǶŏƑǤĝ�ǶšģǭŠ�Ȉņũ�ǵģǕģŨǨǤĝ�ǢƴƗ�
�ƨǍƽŨǨǤĝ�+PSEBODBMJCSBUJPO3VO�065�ƼǣǨǤĝ�řǩ�ǵģǕģŨǨǤĝ�Ŭţģņʂ�ƞƄƯņƒĝ

�ǢǔƖǤĝ�ȋƾ�řŐʗǨǤĝ�ƃģƑǨǤĝ�ȋƾ
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�Ξ΋ΎΘϨϟ΍�φϔΣ΍�ΓΎϛΎΤϤϟ΍�˯ΎϬΘϧ΍�ΪϨϋ�ˬΓήηΎόϟ΍�ΔϨδϟ΍�ΔϳΎϬϧ�ϰΘΣ�ΓΎϛΎΤϤϟ΍�Ϟϐη 

�ϒϠϤϟ΍�Ϧϣ�ΓΎϛΎΤϤϟ΍�Ξ΋ΎΘϧ�νήόΘγ΍JordancalibrationRun.OUT��έΎδϤϟ΍�ϲϓ�υϮϔΤϤϟ΍
�ϞϜθϟ΍�ϲϓ�ϦϴΒϤϟ΍�

 
 

 

 

 

 

 

 

�  



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ
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�ǧƒƃĝǌ�ǶŐŮģņʂĳǤ�ģŐǣƯƾ�ǶƒģǇǨǤĝ�ǧŐǇǤĝ�Ʈǩ�ūŽǍǨŏǤĝ�řǩ�ǶŭˋģŏǤĝ�ǧŐǇǤĝ�Řˁģǈ
	R2
�ƣģľŝƃĪĝ�ǢǩģƯǩ�źŻũǌ�&YDFM�ŬǩģŠƄś�ǦĝŻŲņƒģś�ģǨǭŏŐʏ�ǶǈıƯǤĝ

292  
 

 
 
 

�ϡϳϘϟ΍�ϊϣ�ΝΫϭϣϧϟ΍�ϥϣ�ΔΟΗΎϧϟ΍�ϡϳϘϟ΍�ϥέΎϗΔγΎϘϣϟ΍��ΎϳϠόϓΔϳΟΎΗϧϺϟ�Δϗϼόϟ΍�ϡγέ΍ϭ�
�ΎϣϬϧϳΑ�ΞϣΎϧέΑ�ϡ΍ΩΧΗγΎΑ([FHO�ϝϣΎόϣ�ΩΩΣϭ���ρΎΑΗέϻ΍

�
5� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Ǉ�с�Ϭ͘ϬϱϵϮǆ�н�ϭ͘ϴϱϰϰ
Zϸ�с�Ϭ͘ϬϮϱϵ

Ϭ

Ϭ͘ϱ

ϭ

ϭ͘ϱ

Ϯ

Ϯ͘ϱ

Ϭ Ϭ͘Ϯ Ϭ͘ϰ Ϭ͘ϲ Ϭ͘ϴ ϭ ϭ͘Ϯ ϭ͘ϰ

�Ă
ůĐƵ

ůĂ
ƚĞ
Ě�
zŝ
Ğů
Ě�
dŽ
Ŷͬ
,Ğ

Đ

KďƐĞƌǀĞĚ�zŝĞůĚ�dŽŶͬ,ĞĐ

&ĞƌƚŝůŝƚǇ͗ŶĞĂƌ�KƉƚŝŵĂů͕�����ŝŶŝƚŝĂů�ƐŽŝů�DŽŝƐƚƵƌĞ͗�ϳϬй�d�t
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�ǢŮğ�řǩ�ǢŨǤĝ�Żưğ�
JOJUJBM�TPJM�NPJTUVSF������5"8�

'FSUJMJUZ��NPEFSBUF

�ǧƒƃĝǌ�ǶŐŮģņʂĳǤ�ģŐǣƯƾ�ǶƒģǇǨǤĝ�ǧŐǇǤĝ�Ʈǩ�ūŽǍǨŏǤĝ�řǩ�ǶŭˋģŏǤĝ�ǧŐǇǤĝ�Řˁģǈ
	R2
�ƣģľŝƃĪĝ�ǢǩģƯǩ�źŻũǌ�ģǨǭŏŐʏ�ǶǈıƯǤĝ

293  
 

�ϞΟ΃�Ϧϣ�ϞΤϟ΍�Ϊϋ΃ 

 

 

initial soil moisture: 70% TAW. 

Fertility: moderate. 

 

�ϡϳϘϟ΍�ϊϣ�ΝΫϭϣϧϟ΍�ϥϣ�ΔΟΗΎϧϟ΍�ϡϳϘϟ΍�ϥέΎϗΔγΎϘϣϟ΍��ΎϳϠόϓΔϳΟΎΗϧϺϟ�Δϗϼόϟ΍�ϡγέ΍ϭ�
�ΎϣϬϧϳΑϝϣΎόϣ�ΩΩΣϭ���ρΎΑΗέϻ΍

�
5� 

 

 

 

 

 

 

 

 

 

 

 

 

  

Ǉ�с�Ϭ͘ϬϱϬϭǆ�н�ϭ͘ϰϲϮϴ
Zϸ�с�Ϭ͘ϬϰϯϮ

Ϭ

Ϭ͘ϱ

ϭ

ϭ͘ϱ

Ϯ

Ϭ Ϭ͘Ϯ Ϭ͘ϰ Ϭ͘ϲ Ϭ͘ϴ ϭ ϭ͘Ϯ ϭ͘ϰ

�Ă
ůĐƵ

ůĂ
ƚĞ
Ě�
zŝ
Ğů
Ě�
dŽ
Ŷͬ
,Ğ

Đ

KďƐĞƌǀĞĚ�zŝĞůĚ�dŽŶͬ,ĞĐ

&ĞƌƚŝůŝƚǇ͗ŵŽĚĞƌĂƚĞ͕�����ŝŶŝƚŝĂů�ƐŽŝů�DŽŝƐƚƵƌĞ͗�ϳϬй�d�t



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ
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�ǢŮğ�řǩ�ǢŨǤĝ�Żưğ�
JOJUJBM�TPJM�NPJTUVSF������5"8�

'FSUJMJUZ��NPEFSBUF

�ǧƒƃĝǌ�ǶŐŮģņʂĳǤ�ģŐǣƯƾ�ǶƒģǇǨǤĝ�ǧŐǇǤĝ�Ʈǩ�ūŽǍǨŏǤĝ�řǩ�ǶŭˋģŏǤĝ�ǧŐǇǤĝ�Řˁģǈ
	R2
�ƣģľŝƃĪĝ�ǢǩģƯǩ�źŻũǌ�ģǨǭŏŐʏ�ǶǈıƯǤĝ

294  
 

�ϞΟ΃�Ϧϣ�ϞΤϟ΍�Ϊϋ΃ 

 

 

initial soil moisture: 40% TAW. 

Fertility: moderate. 

 

�ϡϳϘϟ΍�ϊϣ�ΝΫϭϣϧϟ΍�ϥϣ�ΔΟΗΎϧϟ΍�ϡϳϘϟ΍�ϥέΎϗΔγΎϘϣϟ΍��ΎϳϠόϓΔϳΟΎΗϧϺϟ�Δϗϼόϟ΍�ϡγέ΍ϭ�
�ΎϣϬϧϳΑϝϣΎόϣ�ΩΩΣϭ���ρΎΑΗέϻ΍

�
5� 

 

 

 

 

 

 

 

  

Ǉ�с�ϭ͘ϭϰϱϵǆ�н�Ϭ͘ϰϲϮϳ
Zϸ�с�Ϭ͘ϲϴϬϮ

Ϭ

Ϭ͘ϱ

ϭ

ϭ͘ϱ

Ϯ

Ϭ Ϭ͘Ϯ Ϭ͘ϰ Ϭ͘ϲ Ϭ͘ϴ ϭ ϭ͘Ϯ ϭ͘ϰ

�Ă
ůĐ
Ƶů
Ăƚ
ĞĚ

�z
ŝĞ
ůĚ
�dŽ

Ŷͬ
,Ğ

Đ

KďƐĞƌǀĞĚ�zŝĞůĚ�dŽŶͬ,ĞĐ

&ĞƌƚŝůŝƚǇ͗ŵŽĚĞƌĂƚĞ͕�����ŝŶŝƚŝĂů�ƐŽŝů�DŽŝƐƚƵƌĞ͗�ϰϬй�d�t
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�ǢŮğ�řǩ�ǢŨǤĝ�Żưğ�
JOJUJBM�TPJM�NPJTUVSF������5"8�

'FSUJMJUZ��QPPS

�ǧƒƃĝǌ�ǶŐŮģņʂĳǤ�ģŐǣƯƾ�ǶƒģǇǨǤĝ�ǧŐǇǤĝ�Ʈǩ�ūŽǍǨŏǤĝ�řǩ�ǶŭˋģŏǤĝ�ǧŐǇǤĝ�Řˁģǈ
	R2
�ƣģľŝƃĪĝ�ǢǩģƯǩ�źŻũǌ�ģǨǭŏŐʏ�ǶǈıƯǤĝ

295  
 

�ϞΟ΃�Ϧϣ�ϞΤϟ΍�Ϊϋ΃ 

 

 

initial soil moisture: 40% TAW. 

Fertility: poor. 

 

�ϡϳϘϟ΍�ϊϣ�ΝΫϭϣϧϟ΍�ϥϣ�ΔΟΗΎϧϟ΍�ϡϳϘϟ΍�ϥέΎϗΔγΎϘϣϟ΍��ΎϳϠόϓΔϳΟΎΗϧϺϟ�Δϗϼόϟ΍�ϡγέ΍ϭ�
�ΎϣϬϧϳΑϝϣΎόϣ�ΩΩΣϭ���ρΎΑΗέϻ΍

�
5� 

 

 

 

 

 

 

 

 

 

 

 

  

Ǉ�с�Ϭ͘ϳϵϯϲǆ�н�Ϭ͘Ϯϵ
Zϸ�с�Ϭ͘ϳϭϴϴ

Ϭ

Ϭ͘Ϯ

Ϭ͘ϰ

Ϭ͘ϲ

Ϭ͘ϴ

ϭ

ϭ͘Ϯ

ϭ͘ϰ

Ϭ Ϭ͘Ϯ Ϭ͘ϰ Ϭ͘ϲ Ϭ͘ϴ ϭ ϭ͘Ϯ ϭ͘ϰ

�Ă
ůĐƵ

ůĂ
ƚĞ
Ě�
zŝ
Ğů
Ě�
dŽ
Ŷͬ
,Ğ

Đ

KďƐĞƌǀĞĚ�zŝĞůĚ�dŽŶͬ,ĞĐ

&ĞƌƚŝůŝƚǇ͗�ƉŽŽƌ͕ �����ŝŶŝƚŝĂů�ƐŽŝů�DŽŝƐƚƵƌĞ͗�ϰϬй�d�t



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ
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�ǢŮğ�řǩ�ǢŨǤĝ�Żưğ�
JOJUJBM�TPJM�NPJTUVSF������5"8�

'FSUJMJUZ��QPPS

�ǧƒƃĝǌ�ǶŐŮģņʂĳǤ�ģŐǣƯƾ�ǶƒģǇǨǤĝ�ǧŐǇǤĝ�Ʈǩ�ūŽǍǨŏǤĝ�řǩ�ǶŭˋģŏǤĝ�ǧŐǇǤĝ�Řˁģǈ
	R2
�ƣģľŝƃĪĝ�ǢǩģƯǩ�źŻũǌ�ģǨǭŏŐʏ�ǶǈıƯǤĝ
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�ϞΟ΃�Ϧϣ�ϞΤϟ΍�Ϊϋ΃ 

 

 

initial soil moisture: 30% TAW. 

Fertility: poor. 

 

�ϡϳϘϟ΍�ϊϣ�ΝΫϭϣϧϟ΍�ϥϣ�ΔΟΗΎϧϟ΍�ϡϳϘϟ΍�ϥέΎϗΔγΎϘϣϟ΍��ΎϳϠόϓΔϳΟΎΗϧϺϟ�Δϗϼόϟ΍�ϡγέ΍ϭ�
�ΎϣϬϧϳΑϝϣΎόϣ�ΩΩΣϭ���ρΎΑΗέϻ΍

�
5� 

 

 

�
�
�
�

 

��

Ǉ�с�Ϭ͘ϳϯϵϳǆ�н�Ϭ͘ϮϱϴϮ
Zϸ�с�Ϭ͘ϲϳϱϭ

Ϭ
Ϭ͘Ϯ
Ϭ͘ϰ
Ϭ͘ϲ
Ϭ͘ϴ
ϭ

ϭ͘Ϯ
ϭ͘ϰ

Ϭ Ϭ͘Ϯ Ϭ͘ϰ Ϭ͘ϲ Ϭ͘ϴ ϭ ϭ͘Ϯ ϭ͘ϰ

�Ă
ůĐƵ

ůĂ
ƚĞ
Ě�
zŝ
Ğů
Ě�
dŽ
Ŷͬ
,Ğ

Đ

KďƐĞƌǀĞĚ�zŝĞůĚ�dŽŶͬ,ĞĐ

&ĞƌƚŝůŝƚǇ͗WŽŽƌ͕ �����ŝŶŝƚŝĂů�ƐŽŝů�DŽŝƐƚƵƌĞ͗�ϯϬй�d�t
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�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�ƄŐˎĦŝ�ǡǍũ�ǶŐƒĝʹź�ǶǤģũ��řǩģŊǤĝ�řʡʵǨņǤĝ
Řźƃĭĝ���ǒƄǔǤĝ�ǶƪƾģŨǩ�ȋƾ�ǢƯľǤĝ�ŧǨǇǤĝ�ūģņʂĞ

א&:.9 68 א&/V :674%#-$- א6s א60w73א5 א3&2אBJ /01_ א7Fא.0/ אR&S3 אe;93 ,אא?7>אכ א3&אPo 3\ ,`"+ 8"?) א23&"

א&%=>";:

 cli-ch-ec-earth8.5.CLI iא3&2א AB8 gא-L7?אG א3כ6כ /S>28 PQ e;93א R&S3א � א,א -אJ,6^8 �^Fא 3&#אכאC א7Fא
:_BJ /0160א5 א3&2אw736 אsא Z-c,

       1) א7Fא.0/ אT#&3"+, 2) אא?7>אכ א3&אPo, 3) `"+ 8"?) א23&"

 CO2 j07\ 673כGאs (0) /3#3א    cli-ch-ec-earth8.5f.CLI iא3&2א AB8 gא-L7?אG e#31<"א5 א XDF -J0א – אFאs

fVא,! 

ńģŐƥƯǨǤĝ

 EC-Earth P1א3&2א �א&A-א@א? א&%<א+-,: AB8 א3&2א0G H&�7$ cli-ch-ec-earth8.5.CLI iאFא5 א3&2אH8 i א23&"�
(1985-2099) C67DB3 RCP8.5 "$*20אfB3

+#א() א&%$#"!: T#8"+ אR&S3 אT1, e;93אPQ CZ"."8 \To אwheatRainfedJordan.CRO AB&3   א3@! 
$;6c ($"SV -&7א*C א23&"  

.December 1 "E ,BאCD&א E7CאF

Jordan.MAN :eS#3א AB8 :NO$&א GCאKא

  Jordan.SOL /G673א AB8 :,04/&א() א#+

(TAW H8 40% = /0o7-אGאא /G"`63א) Jordan.SW0 AB&3א&2345 אא0/.א(-,: א



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ
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�$MJNBUF�Ƅǩĭĝ�Ƅņųĝ��NBJO�NFOV�ǶǨţģǇǤĝ�ȋƾ�
TFMFDU�DSFBUF�DMJNBUF�¾MF�Ƅǩĭĝ�Ƅņųĝ�ǧŞ

299  
 

�Δϣ΋ΎϘϟ΍�ϲϓPDLQ�PHQX�έϣϷ΍�έΗΧ΍��&OLPDWH��
έϣϷ΍�έΗΧ΍�ϡΛ�VHOHFW�FUHDWH�FOLPDWH�ILOH�

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

  

ϭ 

Ϯ 
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DMJ�DI�FD�FBSUI����$-*�ƼǣǨǤĝ�Ƅņųĝ��TFMFDU�DMJNBUF�¾MF�ǶǨţģǇǤĝ�ȋƾ�
.BJO�.FOV�Ƅǩĭĝ�Ƅņųĝ�ǧŞ

300  
 

�Δϣ΋ΎϘϟ΍�ϲϓƐĞůĞĐƚ�ĐůŝŵĂƚĞ�ĨŝůĞ�ϑϠϣϟ΍�έΗΧ΍��ĐůŝͲĐŚͲĞĐͲĞĂƌƚŚϴ͘ϱ͘�>/�
��έϣϷ΍�έΗΧ΍�ϡΛDĂŝŶ�DĞŶƵ� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ϭ 



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

293

ɃCrop�Ƅǩĭĝ�Ƅņųĝ��NBJO�NFOV�ǶǨţģǇǤĝ�ȋƾ�
�TUBSU�HSPXJOH�DZDMF�	EBZ���BGUFS�TPXJOH
�źŻũ�

�TFMFDU�DSFBUF�DSPQ�¾MF�Ƅǩĭĝ�Ƅņųĝ�ǧŞ��%FDFNCFS������űʞʱģņś

301  
 

�Δϣ΋ΎϘϟ΍�ϲϓŵĂŝŶ�ŵĞŶƵέϣϷ΍�έΗΧ΍����ƌŽƉˬ�
��ΩΩΣƐƚĂƌƚ�ŐƌŽǁŝŶŐ�ĐǇĐůĞ�;ĚĂǇ�ϭ�ĂĨƚĞƌ�ƐŽǁŝŶŐͿ�ΦϳέΎΗΑ�ϭ��ĞĐĞŵďĞƌ�ϭϵϴϱ�

�έΗΧ΍�ϡΛ�έϣϷ΍ƐĞůĞĐƚͬĐƌĞĂƚĞ�ĐƌŽƉ�ĨŝůĞ� 
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XIFBU3BJOGFE+PSEBO�$30�ƼǣǨǤĝ�Ƅņųĝ��TFMFDU�DSPQ�¾MF�ǶǨţģǇǤĝ�ȋƾ�
�.BJO�.FOV�Ƅǩĭĝ�Ƅņųĝ�ǧŞ�

ǶưĝʹʾǤĝ�űʞʱģŝ�ŻŐǕĦņǤ�PL�Ƅņųĝ�QMBOUJOH�EBUFǵžƾģŠ�Ƅǭƪņƾ

302  
 

�Δϣ΋ΎϘϟ΍�ϲϓƐĞůĞĐƚ�ĐƌŽƉ�ĨŝůĞ�ϑϠϣϟ΍�έΗΧ΍��ǁŚĞĂƚZĂŝŶĨĞĚ:ŽƌĚĂŶ͘�ZK�
έϣϷ΍�έΗΧ΍�ϡΛ�DĂŝŶ�DĞŶƵ��

ΓΫϓΎϧ�έϬυΗϓƉůĂŶƚŝŶŐ�ĚĂƚĞ�έΗΧ΍�ŽŬ��Ωϳϛ΄ΗϟΦϳέΎΗ��Δϋ΍έίϟ΍ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ϭ 



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

295

��'JFME�Ƅǩĭĝ�Ƅņųĝ��.BJO�.FOV�ǶǨţģǇǤĝ�ȋƾ�
TFMFDU�DSFBUF�'JFME�NBOBHFNFOU�¾MF�Ƅǩĭĝ�ǧŞ�

��+PSEBO�."/�ƼǣǨǤĝ�Ƅņųĝ�
.BJO�.FOV�Ƅǩĭĝ�ǧŞ

303  
 

 

�Δϣ΋ΎϘϟ΍�ϲϓDĂŝŶ�DĞŶƵ��έΗΧ΍��έϣϷ΍&ŝĞůĚ���
���έϣϷ΍�ϡΛƐĞůĞĐƚͬĐƌĞĂƚĞ�&ŝĞůĚ�ŵĂŶĂŐĞŵĞŶƚ�ĨŝůĞ�

�ϑϠϣϟ΍�έΗΧ΍:ŽƌĚĂŶ͘D�E���
�έϣϷ΍�ϡΛDĂŝŶ�DĞŶƵ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ϯ 

ϰ 
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�4PJM�1SP¾MF�Ƅǩĭĝ�Ƅņųĝ��.BJO�.FOV�ǶǨţģǇǤĝ�ȋƾ�
TFMFDU�DSFBUF�TPJM�QSP¾MF�¾MF�Ƅǩĭĝ�Ƅņųĝ�ǧŞ�

+PSEBO�40-�ƼǣǨǤĝ�Ƅņųĝ��TFMFDU�TPJM�QSP¾MF�¾MF�ǶǨţģǇǤĝ�ȋƾ�
NBJO�NFOV�Ƅǩĭĝ�Ƅņųĝ�ǧŞ

304  
 

�Δϣ΋ΎϘϟ΍�ϲϓ0DLQ�0HQX��έΗΧ΍�έϣϷ΍�6RLO�3URILOH��έϣϷ΍�έΗΧ΍�ϡΛ
VHOHFW�FUHDWH�VRLO�SURILOH�ILOH 

�Δϣ΋ΎϘϟ΍�ϲϓƐĞůĞĐƚ�ƐŽŝů�ƉƌŽĨŝůĞ�ĨŝůĞ��έΗΧ΍��ϑϠϣϟ΍:ŽƌĚĂŶ͘^K>�
�ϡΛ��έϣϷ΍�έΗΧ΍ŵĂŝŶ�ŵĞŶƵ 
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�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

297

JOJUJBM�DPOEJUJPOT�Ƅǩĭĝ�Ƅņųĝ��.BJO�.FOV�ǶǨţģǇǤĝ�ȋƾ�
TFMFDU�DSFBUF�JOJUJBM�DPOEJUJPO�¾MF�Ƅǩĭĝ�Ƅņųĝ�ǧŞ�
� �ǶǨţģǇǤĝ�ȋƾ�

NBJO�NFOV�Ƅǩĭĝ�Ƅņųĝ�ǧŞ�+PSEBO�48��ƼǣǨǤĝ�Ƅņųĝ

305  
 

�Δϣ΋ΎϘϟ΍�ϲϓ0DLQ�0HQX��έΗΧ΍�έϣϷ΍�LQLWLDO�FRQGLWLRQV�έϣϷ΍�έΗΧ΍�ϡΛ
VHOHFW�FUHDWH�LQLWLDO�FRQGLWLRQ�ILOH�

�Δϣ΋ΎϘϟ΍�ϲϓCondition�select file with initial��
 �ϑϠϣϟ΍�έΗΧ΍Jordan.SW0�ϡΛ��έϣϷ΍�έΗΧ΍main menu 
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�project�Ƅǩĭĝ�Ƅņųĝ�.BJO�.FOV�ǶǨţģǈ�ȋƾ�
TFMFDU�DSFBUF�QSPKFDU�¾MF�Ƅǩĭĝ�ǧŞ�

�TVDDFTTJWF�ZFBST�ƃģŐŲǤĝ�źŻũ�TFMFDU�QSPKFDU�¾MF�ǶǨţģǈ�ȋƾ�
DSFBUF�QSPKFDU�¾MF�Ƅǩĭĝ�Ƅņųĝ�ǧŞ

306  
 

�Δϣ΋Ύϗ�ϲϓ0DLQ�0HQX��έϣϷ΍�έΗΧ΍SURMHFW��
�έϣϷ΍�ϡΛVHOHFW�FUHDWH�SURMHFW�ILOH 

�Δϣ΋Ύϗ�ϲϓƐĞůĞĐƚ�ƉƌŽũĞĐƚ�ĨŝůĞ��έΎϳΧϟ΍�ΩΩΣƐƵĐĐĞƐƐŝǀĞ�ǇĞĂƌƐ��
�ϡΛ�έΗΧ΍�έϣϷ΍ĐƌĞĂƚĞ�ƉƌŽũĞĐƚ�ĨŝůĞ 

 
 

 

 

 

 

 

 

 

 

 

  



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

299

$$�KPSEBO�FDFBSUI��ǧƒģś�ƭǌʽƖǨǤĝ�Ʃƽũĝǌ�create�Ƅǩĭĝ�Ƅņųĝ

307  
 

�έϣϷ΍�έΗΧ΍ĐƌĞĂƚĞ��ωϭέηϣϟ΍�υϔΣ΍ϭ�ϡγΎΑ��ͲũŽƌĚĂŶͲĞĐĞĂƌƚŚϴ 
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��ǵģǕģŨǨǤĝ�ǢŐƴƖņǤ�Run�Ƅǩĭĝ�Ƅņųĝ�ǶŐƑŐţƄǤĝ�ǶǨţģǇǤĝ�ȋƾ

308  
 

�έϣϷ΍�έΗΧ΍�Δϳγϳ΋έϟ΍�Δϣ΋ΎϘϟ΍�ϲϓZƵŶ�ΓΎϛΎΣϣϟ΍�ϝϳϐηΗϟ   
 

 

 

 
 

 

 

 

 

 

 

 

 

 

  



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

301

�	UP�FOE�PG�TJNVMBUJPO�SVO�/S
�ǧǈƃ�ǵģǕģŨǨǤĝ�ǶšģǭŠ�Ȉņũ�ƃģŐŲǤĝ�Ƅņųĝ�
START�ğŻśĝ�Ƅǩĭĝ�Ƅņųĝ�ǧŞ�����ǵģǕģŨǨǤĝ�ǧǈƃ�źŻũǌ

309  
 

 

�Ϣϗέ�ΓΎϛΎΤϤϟ΍�ΔϳΎϬϧ�ϰΘΣ�έΎϴΨϟ΍�ήΘΧ΍(to end of simulation run-Nr) �Ϣϗέ�ΩΪΣϭ
�ΓΎϛΎΤϤϟ΍114 �ϢΛήϣϷ΍�ήΘΧ΍ �΃ΪΑ΍START 
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NBJO�NFOV�ǶŐƑŐţƄǤĝ�ǶǨţģǇǤĝ�Ƅǩĭĝ�Ƅņųĝ�ǵģǕģŨǨǤĝ�Ėģǭņʂĝ�Żŏư�
ǵģǕģŨǨǤĝ�Ŭţģņʂ�ƩƽŨǤ�&YJU�3VO�ūǌʽų�Ƅņųĝ�ǧŞ�ZFT�ǆƾĝǍǩ�Ƅņųĝ

310  
 

�Δϴδϴ΋ήϟ΍�ΔϤ΋ΎϘϟ΍�ήϣϷ΍�ήΘΧ΍�ΓΎϛΎΤϤϟ΍�˯ΎϬΘϧ΍�ΪϨϋmain menu 

�ϖϓ΍Ϯϣ�ήΘΧ΍yes �ΝϭήΧ�ήΘΧ΍�ϢΛExit Run ΓΎϛΎΤϤϟ΍�Ξ΋ΎΘϧ�φϔΤϟ 
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�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

303

�ƄǮģƫ�ǍǮ�ģǨǕ�AquaCrop�Żǣŭǩ�řǨơ�OUTP�ŻǣŭǨǤĝ�ȋƾ�ģŐơĝʽņƾĝ�ŬţģņŏǤĝ�ƩƽŨŝ
ǢǔƖǤĝ�ȋƾ

311  
 

Ξ΋ΎΘϨϟ΍�φϔΤΗ�ΪϠΠϤϟ΍�ϲϓ�Ύϴο΍ήΘϓ΍ OUTP��ΪϠΠϣ�ϦϤοAquaCrop��ϲϓ�ήϫΎυ�Ϯϫ�ΎϤϛ
ϞϜθϟ΍�

 
 

�Ε΍ϮϨδϟ΍�ϦϴΑ�Δϗϼόϟ΍�Ϣγέ΍Ϧϣ�Ϟϛϭ���ΔϴΟΎΘϧϹ΍Yield��ϢγϮϣ�ϝϮρϭ���ϮϤϨϟ΍cycle��
ϲ΋ΎϤϟ΍�ϙϼϬΘγϻ΍ϭ���ϲϠόϔϟ΍E+Tr�ϡ΍ΪΨΘγΎΑ���ΞϣΎϧήΑExcel��
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�ǍǨŏǤĝ�ǧƒǍǩ�ǡǍƦǌ�	:JFME
�ǶŐŮģņʂĬĝ�řǩ�ǢǕǌ�ńĝǍŏƑǤĝ�řŐʏ�ǶǈıƯǤĝ�ǧƒƃ
&YDFM�ŬǩģŠƄś�ǦĝŻŲņƒģś�	E+Tr
�ȋǣƯƽǤĝ�ȋţģǨǤĝ�ǒıǭņƒĪĝǌ�	DZDMF(



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

305

���� �ȊǌģƑš�CO2�ƇŐǕƄņǤ�ǬņśģŞ�ǶǨŐǈ�ǦĝŻŲņƒģś�ǢŨǤĝ�Żưğ

�$MJNBUF�Ƅǩĭĝ�Ƅņųĝ��NBJO�NFOV�ǶǨţģǇǤĝ�ȋƾ�
TFMFDU�DSFBUF�DMJNBUF�¾MF�Ƅǩĭĝ�Ƅņųĝ�ǧŞ

314  
 

�Δϣ΋ΎϘϟ΍�ϲϓPDLQ�PHQX�έϣϷ΍�έΗΧ΍��&OLPDWH��
έϣϷ΍�έΗΧ΍�ϡΛ�VHOHFW�FUHDWH�FOLPDWH�ILOH�
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DMJ�DI�FD�FBSUI���'�$-*�ƼǣǨǤĝ�Ƅņųĝ��TFMFDU�DMJNBUF�¾MF�ǶǨţģǇǤĝ�ȋƾ�
�.BJO�.FOV�Ƅǩĭĝ�Ƅņųĝ�ǧŞ

315  
 

�Δϣ΋ΎϘϟ΍�ϲϓƐĞůĞĐƚ�ĐůŝŵĂƚĞ�ĨŝůĞ�ϑϠϣϟ΍�έΗΧ΍��ĐůŝͲĐŚͲĞĐͲĞĂƌƚŚϴ͘ϱ&͘ �>/�
��έϣϷ΍�έΗΧ΍�ϡΛDĂŝŶ�DĞŶƵ� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ϭ 



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

307

$MJNBUF�Ƅǩĭĝ�Ƅņųĝ��NBJO�NFOV�ǶǨţģǇǤĝ�ȋƾ�
%JTQMBZ�6QEBUF�DMJNBUF�DIBSBDUFSJTUJDT�Ƅǩĭĝ�Ƅņųĝ�ǧŞ

316  
 

�Δϣ΋ΎϘϟ΍�ϲϓŵĂŝŶ�ŵĞŶƵ�έΗΧ΍���έϣϷ΍�ůŝŵĂƚĞ�
�έΗΧ΍�ϡΛ�έϣϷ΍�ŝƐƉůĂǇͬhƉĚĂƚĞ�ĐůŝŵĂƚĞ�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ� 
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ŅśģŞ�CO2�ƇŐǕƄŝ�Řĝ�ŻǕĦŝǌ�CO2�ǶǭŮĝǍǤĝ�Ƅņųĝ�$MJNBUJD�%BUB�ǶǨţģǇǤĝ�ȋƾ

317  
 

�ΔϤ΋ΎϘϟ΍�ϲϓClimatic Data �ήΘΧ΍ΔϬΟ΍Ϯϟ΍ CO2 �ΰϴϛήΗ�ϥ΍�Ϊϛ΄ΗϭCO2 ΖΑΎΛ 
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��



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

309

ɃCrop�Ƅǩĭĝ�Ƅņųĝ��NBJO�NFOV�ǶǨţģǇǤĝ�ȋƾ�
�TUBSU�HSPXJOH�DZDMF�	EBZ���BGUFS�TPXJOH
�źŻũ�

�TFMFDU�DSFBUF�DSPQ�¾MF�Ƅǩĭĝ�Ƅņųĝ�ǧŞ��%FDFNCFS������űʞʱģņś

318  
 

�Δϣ΋ΎϘϟ΍�ϲϓŵĂŝŶ�ŵĞŶƵέϣϷ΍�έΗΧ΍����ƌŽƉˬ�
��ΩΩΣƐƚĂƌƚ�ŐƌŽǁŝŶŐ�ĐǇĐůĞ�;ĚĂǇ�ϭ�ĂĨƚĞƌ�ƐŽǁŝŶŐͿ�ΦϳέΎΗΑ�ϭ��ĞĐĞŵďĞƌ�ϭϵϴϱ�

�έΗΧ΍�ϡΛ�έϣϷ΍ƐĞůĞĐƚͬĐƌĞĂƚĞ�ĐƌŽƉ�ĨŝůĞ� 
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XIFBU3BJOGFE+PSEBO�$30�ƼǣǨǤĝ�Ƅņųĝ��TFMFDU�DSPQ�¾MF�ǶǨţģǇǤĝ�ȋƾ�
�.BJO�.FOV�Ƅǩĭĝ�Ƅņųĝ�ǧŞ�

ǶưĝʹʾǤĝ�űʞʱģŝ�ŻŐǕĦņǤ�PL�Ƅņųĝ�QMBOUJOH�EBUFǵžƾģŠ�Ƅǭƪņƾ

319  
 

�Δϣ΋ΎϘϟ΍�ϲϓƐĞůĞĐƚ�ĐƌŽƉ�ĨŝůĞ�ϑϠϣϟ΍�έΗΧ΍��ǁŚĞĂƚZĂŝŶĨĞĚ:ŽƌĚĂŶ͘�ZK�
έϣϷ΍�έΗΧ΍�ϡΛ�DĂŝŶ�DĞŶƵ��

ΓΫϓΎϧ�έϬυΗϓƉůĂŶƚŝŶŐ�ĚĂƚĞ�έΗΧ΍�ŽŬ��Ωϳϛ΄ΗϟΦϳέΎΗ��Δϋ΍έίϟ΍ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ϭ 



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

311

��'JFME�Ƅǩĭĝ�Ƅņųĝ��.BJO�.FOV�ǶǨţģǇǤĝ�ȋƾ�
4FMFDU�$SFBUF�'JFME�NBOBHFNFOU�¾MF�Ƅǩĭĝ�ǧŞ�

��+PSEBO�."/�ƼǣǨǤĝ�Ƅņųĝ�
.BJO�.FOV�Ƅǩĭĝ�ǧŞ

320  
 

 

�Δϣ΋ΎϘϟ΍�ϲϓDĂŝŶ�DĞŶƵ��έΗΧ΍��έϣϷ΍&ŝĞůĚ���
���έϣϷ΍�ϡΛ^ĞůĞĐƚͬ�ƌĞĂƚĞ�&ŝĞůĚ�ŵĂŶĂŐĞŵĞŶƚ�ĨŝůĞ�

�ϑϠϣϟ΍�έΗΧ΍:ŽƌĚĂŶ͘D�E���
�έϣϷ΍�ϡΛDĂŝŶ�DĞŶƵ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ϯ 

ϰ 



312

ĽʞʱŻŝ�ǢŐǤź

�4PJM�1SP¾MF�Ƅǩĭĝ�Ƅņųĝ��.BJO�.FOV�ǶǨţģǇǤĝ�ȋƾ�
TFMFDU�DSFBUF�TPJM�QSP¾MF�¾MF�Ƅǩĭĝ�Ƅņųĝ�ǧŞ�

+PSEBO�40-�ƼǣǨǤĝ�Ƅņųĝ��TFMFDU�TPJM�QSP¾MF�¾MF�ǶǨţģǇǤĝ�ȋƾ�
NBJO�NFOV�Ƅǩĭĝ�Ƅņųĝ�ǧŞ

321  
 

�Δϣ΋ΎϘϟ΍�ϲϓ0DLQ�0HQX��έΗΧ΍�έϣϷ΍�6RLO�3URILOH��έϣϷ΍�έΗΧ΍�ϡΛ
VHOHFW�FUHDWH�VRLO�SURILOH�ILOH 

�Δϣ΋ΎϘϟ΍�ϲϓƐĞůĞĐƚ�ƐŽŝů�ƉƌŽĨŝůĞ�ĨŝůĞ��έΗΧ΍��ϑϠϣϟ΍:ŽƌĚĂŶ͘^K>�
�ϡΛ��έϣϷ΍�έΗΧ΍ŵĂŝŶ�ŵĞŶƵ 
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�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

313

JOJUJBM�DPOEJUJPO�Ƅǩĭĝ�Ƅņųĝ��.BJO�.FOV�ǶǨţģǇǤĝ�ȋƾ�
TFMFDU�DSFBUF�JOJUJBM�DPOEJUJPOT�¾MF�Ƅǩĭĝ�Ƅņųĝ�ǧŞ�
� �ǶǨţģǇǤĝ�ȋƾ�
NBJO�NFOV�Ƅǩĭĝ�Ƅņųĝ�ǧŞ�+PSEBO�48��ƼǣǨǤĝ�Ƅņųĝ

322  
 

�Δϣ΋ΎϘϟ΍�ϲϓ0DLQ�0HQX��έΗΧ΍�έϣϷ΍�LQLWLDO�FRQGLWLRQ�έϣϷ΍�έΗΧ΍�ϡΛ
VHOHFW�FUHDWH�LQLWLDO�FRQGLWLRQV�ILOH�

�Δϣ΋ΎϘϟ΍�ϲϓConditions�select file with initial��
 �ϑϠϣϟ΍�έΗΧ΍Jordan.SW0�ϡΛ��έϣϷ΍�έΗΧ΍main menu 
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�project�Ƅǩĭĝ�Ƅņųĝ�.BJO�.FOV�ǶǨţģǈ�ȋƾ�
TFMFDU�DSFBUF�QSPKFDU�¾MF�Ƅǩĭĝ�ǧŞ�

�TVDDFTTJWF�ZFBST�ƃģŐŲǤĝ�źŻũ�TFMFDU�QSPKFDU�¾MF�ǶǨţģǈ�ȋƾ�
DSFBUF�QSPKFDU�¾MF�Ƅǩĭĝ�Ƅņųĝ�ǧŞ

323  
 

�Δϣ΋Ύϗ�ϲϓ0DLQ�0HQX��έϣϷ΍�έΗΧ΍SURMHFW��
�έϣϷ΍�ϡΛVHOHFW�FUHDWH�SURMHFW�ILOH 

�Δϣ΋Ύϗ�ϲϓƐĞůĞĐƚ�ƉƌŽũĞĐƚ�ĨŝůĞ��έΎϳΧϟ΍�ΩΩΣƐƵĐĐĞƐƐŝǀĞ�ǇĞĂƌƐ��
�ϡΛ�έΗΧ΍�έϣϷ΍ĐƌĞĂƚĞ�ƉƌŽũĞĐƚ�ĨŝůĞ 

 

 

 

 

 

 

 

 

 

 

 

  



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

315

$$�KPSEBO�FDFBSUI�'�ǧƒģś�ƭǌʽƖǨǤĝ�Ʃƽũĝǌ�create�Ƅǩĭĝ�Ƅņųĝ

324  
 

�έϣϷ΍�έΗΧ΍ĐƌĞĂƚĞ��ωϭέηϣϟ΍�υϔΣ΍ϭ�ϡγΎΑ��ͲũŽƌĚĂŶͲĞĐĞĂƌƚŚϴ& 
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ǵģǕģŨǨǤĝ�ǢŐƴƖņǤ�Run�Ƅǩĭĝ�Ƅņųĝ�ǶŐƑŐţƄǤĝ�ǶǨţģǇǤĝ�ȋƾ

325  
 

�έϣϷ΍�έΗΧ΍�Δϳγϳ΋έϟ΍�Δϣ΋ΎϘϟ΍�ϲϓZƵŶ�ΓΎϛΎΣϣϟ΍�ϝϳϐηΗϟ   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

317

�	UP�FOE�PG�TJNVMBUJPO�SVO�/S
�ǧǈƃ�ǵģǕģŨǨǤĝ�ǶšģǭŠ�Ȉņũ�ƃģŐŲǤĝ�Ƅņųĝ�
START�ğŻśĝ�Ƅǩĭĝ�Ƅņųĝ�ǧŞ�����ǵģǕģŨǨǤĝ�ǧǈƃ�źŻũǌ

326  
 

 

�Ϣϗέ�ΓΎϛΎΤϤϟ΍�ΔϳΎϬϧ�ϰΘΣ�έΎϴΨϟ΍�ήΘΧ΍(to end of simulation run-Nr) �Ϣϗέ�ΩΪΣϭ
�ΓΎϛΎΤϤϟ΍114 �ϢΛήϣϷ΍�ήΘΧ΍ �΃ΪΑ΍START 
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NBJO�NFOV�ǶŐƑŐţƄǤĝ�ǶǨţģǇǤĝ�Ƅǩĭĝ�Ƅņųĝ�ǵģǕģŨǨǤĝ�Ėģǭņʂĝ�Żŏư�
ǵģǕģŨǨǤĝ�Ŭţģņʂ�ƩƽŨǤ�&YJU�3VO�ūǌʽų�Ƅņųĝ�ǧŞ�ZFT�ǆƾĝǍǩ�Ƅņųĝ

327  
 

�Δϴδϴ΋ήϟ΍�ΔϤ΋ΎϘϟ΍�ήϣϷ΍�ήΘΧ΍�ΓΎϛΎΤϤϟ΍�˯ΎϬΘϧ΍�ΪϨϋmain menu 

�ϖϓ΍Ϯϣ�ήΘΧ΍yes �ΝϭήΧ�ήΘΧ΍�ϢΛExit Run ΓΎϛΎΤϤϟ΍�Ξ΋ΎΘϧ�φϔΤϟ 
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�ǶŐǇŐʗƥŝ�řʡʱģǨŝćǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĞ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ƅˎğ�ǧŐʘǇņǤ�	AcquAcrop
�ȋơģʞʵǤĝ�ūŽǍǨŏǤĝ�ǦĝŻŲņƒĝ

319

�ƄǮģƫ�ǍǮ�ģǨǕ�AquaCrop�Żǣŭǩ�řǨơ�OUTP�ŻǣŭǨǤĝ�ȋƾ�ģŐơĝʽņƾĝ�ŬţģņŏǤĝ�ƩƽŨŝ
ǢǔƖǤĝ�ȋƾ

328  
 

ΪϠΠϤϟ΍�ϲϓ�Ύϴο΍ήΘϓ΍�Ξ΋ΎΘϨϟ΍�φϔΤΗ OUTP��ΪϠΠϣ�ϦϤοAquaCrop��ϲϓ�ήϫΎυ�Ϯϫ�ΎϤϛ
ϞϜθϟ΍�

�
�

�Ε΍ϮϨδϟ΍�ϦϴΑ�Δϗϼόϟ΍�Ϣγέ΍Ϧϣ�Ϟϛϭ ��ΔϴΟΎΘϧϹ΍Yield )ϢγϮϣ�ϝϮρϭ ��ϮϤϨϟ΍cycle )
ϲ΋ΎϤϟ΍�ϙϼϬΘγϻ΍ϭ ��ϲϠόϔϟ΍E+Tr�ϡ΍ΪΨΘγΎΑ���ΞϣΎϧήΑExcel  
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329  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Ϭ

ϮϬ

ϰϬ

ϲϬ

ϴϬ

ϭϬϬ

ϭϮϬ

ϭϰϬ

ϭϵ
ϴϱ

ϭϵ
ϵϬ

ϭϵ
ϵϱ

ϮϬ
ϬϬ

ϮϬ
Ϭϱ

ϮϬ
ϭϬ

ϮϬ
ϭϱ

ϮϬ
ϮϬ

ϮϬ
Ϯϱ

ϮϬ
ϯϬ

ϮϬ
ϯϱ

ϮϬ
ϰϬ

ϮϬ
ϰϱ

ϮϬ
ϱϬ

ϮϬ
ϱϱ

ϮϬ
ϲϬ

ϮϬ
ϲϱ

ϮϬ
ϳϬ

ϮϬ
ϳϱ

ϮϬ
ϴϬ

ϮϬ
ϴϱ

ϮϬ
ϵϬ

ϮϬ
ϵϱ

Ϯϭ
ϬϬ

�Ǉ
ĐůĞ

��;
ĚĂ

ǇƐ
Ϳ��
����
����
����
����
����
���� �ǇĐůĞ

Ϭ

ϱϬ

ϭϬϬ

ϭϱϬ

ϮϬϬ

ϮϱϬ

ϯϬϬ

ϭϵ
ϴϱ

ϭϵ
ϵϬ

ϭϵ
ϵϱ

ϮϬ
ϬϬ

ϮϬ
Ϭϱ

ϮϬ
ϭϬ

ϮϬ
ϭϱ

ϮϬ
ϮϬ

ϮϬ
Ϯϱ

ϮϬ
ϯϬ

ϮϬ
ϯϱ

ϮϬ
ϰϬ

ϮϬ
ϰϱ

ϮϬ
ϱϬ

ϮϬ
ϱϱ

ϮϬ
ϲϬ

ϮϬ
ϲϱ

ϮϬ
ϳϬ

ϮϬ
ϳϱ

ϮϬ
ϴϬ

ϮϬ
ϴϱ

ϮϬ
ϵϬ

ϮϬ
ϵϱ

Ϯϭ
ϬϬ

�н
dƌ
�;ŵ

ŵ
Ϳ��
����
����
����
����
����
���� �нdƌ

Ϭ

Ϭ͘Ϯ

Ϭ͘ϰ

Ϭ͘ϲ

Ϭ͘ϴ

ϭ

ϭ͘Ϯ

ϭ͘ϰ

ϭ͘ϲ
ϭϵ

ϴϱ
ϭϵ

ϵϬ
ϭϵ

ϵϱ
ϮϬ

ϬϬ
ϮϬ

Ϭϱ
ϮϬ

ϭϬ
ϮϬ

ϭϱ
ϮϬ

ϮϬ
ϮϬ

Ϯϱ
ϮϬ

ϯϬ
ϮϬ

ϯϱ
ϮϬ

ϰϬ
ϮϬ

ϰϱ
ϮϬ

ϱϬ
ϮϬ

ϱϱ
ϮϬ

ϲϬ
ϮϬ

ϲϱ
ϮϬ

ϳϬ
ϮϬ

ϳϱ
ϮϬ

ϴϬ
ϮϬ

ϴϱ
ϮϬ

ϵϬ
ϮϬ

ϵϱ
Ϯϭ

ϬϬ

zŝ
Ğů
Ě�
dŽ
Ŷͬ
,Ğ

Đ

zŝĞůĚ

ĽʞʱŻŝ�ǢŐǤź

�ǍǨŏǤĝ�ǧƒǍǩ�ǡǍƦǌ�	:JFME
�ǶŐŮģņʂĬĝ�řǩ�ǢǕǌ�ńĝǍŏƑǤĝ�řŐʏ�ǶǈıƯǤĝ�ǧƒƃ
&YDFM�ŬǩģŠƄś�ǦĝŻŲņƒģś�	E+Tr
�ȋǣƯƽǤĝ�ȋţģǨǤĝ�ǒıǭņƒĪĝǌ�	DZDMF(
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