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1．Back ground and Obje ctive  
Alm ost a ll of  t he irr iga t ion sc hemes  of  Ars i z one,  th e southe as tern p art of  Eth iop ia,  are  
small sc a le and tr ad it ion a l.  Farmers  seem t o ha ve aw are ness  about the b enef its  of  irr ig at ion  
and prove n ab ilit y to organ ize th emse lv es  to mana ge sma ll sc a le irr iga t ion sys tems .  
How ev er,  it lac ks  sc ient if ic  manage ment; the y e ither  over or  under irr igat e the ir  f ie lds .  
This  in turn results  in y ie ld reduc t ion and adv erse c hanges  on soil c hemic a l propert ies .  For  
examp le,  the nat iona l avera ge prod uc tiv it y of  irr ig ated potato in Et h iop ia w as  on ly 3.7 t  
ha-1  (CS A,  20 15),  w hile the w or ld and Jap an a verag e w ere 16.8 and 3 1.9 t ha -1 ,  respec tive ly  

(FAOSTAT,  20 08).  This  c ou ld be due to  inad equa te ma nag ement of  irr ig at ion w ater  b y the  
farmers  in a dd it ion to ot her  fac tors  of  irr igat ed potat o produc t ion sys tem.  Therefore,  the  
exper ime nt w as  c onduc ted to determine the ap propr iate frequ enc y and amount irr ig at ion  
w ater  for  potato c rop produc tion in Ethiopia.  
 
２．Mate rials  and Me thods  
Exper im ents  w ere c onduc ted at Shelle d,  Golja and Lemu s it es  in the south-eas tern Eth iop ia  
in 2007 an d 2008.  There w ere no w ell-es tab lished w eath er s tations  in a ll s ites .  For this  
reason,  CLIMWAT, c lima t ic  database,  w as used to generate the require d c lim at ic  data.  FAO  
Penman- Monte ith method w as  employed to c alc u late refere nc e evapotransp ira t ion (ETo).  
ETo w as  mult ip lied by pota to c rop c oeff ic ients  to c a lc ulate c rop evap otransp irat io n va lu es  
for  eac h s ite.  The tr ial c ompr is ing 4 treatments  of  irr igat io n regimes ; 3 of  them w ere 
determ in ed us in g Cropw at 4 Win dow s 4.3 c omputer  model de ve lop ed by FAO (FAO,  1992)  
depend ing on alternat ives  for  min imum y ie ld loss  and maxim um irr iga t ion eff ic ienc y w hile  
4t h  treatment w as farmers ’ prac tic es  of eac h s ite ( table 1) .  The experim ent w as la id out in  
random iz ed c omplete b loc k des ig n w ith 3 replic at ions .  Tuber yie ld,  b iomass  yie ld and  
w ater  use eff ic ie nc y w ere measured and subjec ted to ana lys is  of  varianc e us ing s tat is tic a l 
analys is  sys tem (SAS) softw are.  
 
Table  1 Summary of  treatment desc riptions  

Tr e a t m e n t  S h e l l e d Go l ja  Le m u  

T 1  T r a d it io n a l T r a d it io n a l  T r a d it io n a l  

T 2  1 3 m m  e v e r y  4  d a y s  1 1 m m  e v e r y  5  d a y s  1 5 m m  e v e r y  9  d a y s  

T 3  1 6 m m  e v e r y  5  d a y s  1 5 m m  e v e r y  7  d a y s  2 1 m m  e v e r y  1 2  d a y s  

T 4  2 0 m m  e v e r y  6  d a y s  2 7 m m  e v e r y  9  d a y s  2 8 m m  e v e r y  1 5  d a y s  

 
３．Re sult  and Discuss ion 
Pote ntial Evapotranspiration (ETo) 
Comput ed resu lt for  ETo var ied from 2.29 mm day-1  in Ju ly to 3.65 mm day -1  in Marc h at  
Lemu,  2.88  mm da y-1  in S eptemb er to 3.83  mm da y-1  in Jun e at Go lja and 3.26  mm da y-1  in  
Septemb er to 4.39 mm day-1  in Marc h at Shelle d (Fig.  1) .  Shelle d had the highes t ETo and   
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the low es t w as observed at Lemu,  w hic h belong to the low  and hig h lands ,  respec tiv e ly.  The 
value for  Golja w as  intermediate,  w hic h belongs  to midland.   
 
Crop wate r and irrigation re quire me nts  
ETc  over the w ho le s eason am ounte d to 111 8,  1278 and 14 26 mm w h ile th e c orrespond ing  
tota l annua l ra infa lls  w ere 1203,  699 and 689 mm at Lemu,  Golja and She lled,  respec tive ly.  
How ev er,  rainfa ll w as  not uniformly dis tr ibut ed through the ye ar; it w as  c onc entrated from 
June to September at Lemu,  and July an d Augus t at Go lja and She lled in d ic ating def ic its  of  

soil mo is ture ; henc e,  irr iga t ion w as  importan t 
for  major ity of  the months .  Seasona l c rop 
evapotr ansp irat ion ( ETc ) w ere 414,  441 and 50 1 
at Lemu,  Go lja and She lled,  respec tiv e ly.  Tota l 
irr igat ion in put app lie d on potato ranged from 
180–245,  165-330 an d 224–364 mm at Lemu,  
Golja and Shelled,  respec tively.   
 

Yie ld and wate r use  e ff icie ncy (WUE) 
Tuber yie ld in exp erim ent a l p lots  var ied from 16.78 to 3 3.6 t ha-1  (Fig.  2)  w hile W UE 
varied from 68.46 to 198.73 kg ha-1  mm-1  (Fig.3) .  Irr igat io n regim es  s ign if ic ant ly  
inf lu enc ed tuber and b io mass  yie lds  and W UE of potato at a ll loc at ions .  Va lu es  for  the 
three irr ig at ion treatm ents  (T2,  T3,  and T4) w ere generally hig her as  c ompared w ith 
farmers ’ prac tic es . Espec ia lly for  WUE,  mode l produc ed irr igat ion treatmen ts  had 
s ignif ic antly higher values  as  c ompared w ith traditional farmer ’s  prac tic e.   
 

 
Genera lly,  inc reas ing irr igat io n w ater  amounts  produc ed relat ive ly h igh er yie lds  at She lled,  
w hic h belon gs  to low lan d w hile inc reas ing irr iga t ion w ater  amounts  resulte d in re lat ive ly  
reduc ed yie lds  at Lem u,  w hic h belon gs  to high land attr ibut ed to the detr im enta l effec t of  
c ontinuo us  w et c onditions  in th e root zone d ue to re lat ive ly low  ETo.  The va lues  for  Go lja  
w ere intermed iate.  Resu lts  further  ind ic ated that the w ater  use eff ic ienc y of  farmer ’s 
prac tic es  w ere inferior  at all loc ations ; farmers ’ prac tic es  w ere w as ting irr igation w ater.  
 
４．C onclu sion  
Resu lts  c onfirme d that irr ig at ion reg imes  s ig n if ic an t ly inf lue nc ed y ie ld and w ater  use  
eff ic ienc ies  of  potato.  All irr ig at ion tre atments  det erm ine d based on Cropw at 4 Window s 
4.3 c omputer  model gave super ior  y ie lds  and w ater  eff ic ienc ies  of  potato c ompared to 
farmers ’ prac tic es  at a ll loc at ions ,  in d ic ating goo d irr igat ion  w ater  man agem ent s trong ly  
requ ired for  c rop c ult ivat ion.  App lic at ions  of  20 mm irr igat io n w ater  every 6 d ays ,  15 mm 
irr igat ion w ater  every 7 days  and 15 mm irr igat ion w ater  every 9 days  hav e been  
rec ommended for  Sh e lled,  G o lja and Lemu areas ,  respec t ive ly and other  s im ilar  
agroec ologies  for  inc reas ing produc tivity and w ater  use eff ic ienc ies  of  potato.  
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