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ABSTRACT 

Kecently, orchards cu l t iva t ion  became one of tne  

most tedious work i n  bgypt. Various types of r o t a r y  

c u l t i v a t o r s  have, theref  o re ,  been imported. The s e l -  

ec t ion  of the  appropriate machine became a pro~lem.  

'fnis work was then c a r r i e d  out  t o  set up the optimum 

se lec t ion  and the  s e l e c t i o n  c r i t e r i a  of a ro ta ry  cul-  

t iva to r .  

'Phc economical aspect  considered i n  t h i s  s tudy was 

t h e  determination of break even po in t  a s  af fec ted  by 
the number of workers ava i l ab le  a t  a time i n  the  trad-  

i t i o n a l  hand-labour method of cu l t iva t ion .  The r e l a t i v e  

small values of t h e  break even po in t  areas ind ica te  the 

i n e v i t a i l i t y  of replacing the  t r a d i t i o n a l  hand method 
by any otherappropriate one. The r o t a r y  c u l t i v a t o r  

proved t o  be one of the  bes t  poss ib le  a l t e rna t ives .  

1 - ~~\~THOAIUCTION: 

Many types and makes of ro tary  c u l t i v a t o r s  nave been rec- 

e n t l y  imported t o  Egypt. The problem was l a t e n t  i n  the  s e l e c t -  

ion  of the  appropriate type. 

Pieldl experimental tests w e r e  then c a r r i e d  out  09 four  

types of these cu l t iva to r s .  The economical considerat ions ti&- 

en i n t o  account i n  these t e s t s  w e r e  a s  follows: 

1 - Comparative economic evaluat ion of r ~ t a r y  pa l t iva to ra .  
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2 - ~vlanoeuvrability i n  the  f i e l d .  

3 - Timeliness cos t ,  

4 - Puel consumption. 

nccordingly, the  type se lec ted  was a (W) 14 d i e s e l  eny- 

i ne  ro ta ry  c u l t i v a t o r  p a r t i c u l a r l y  because it i s  tne  mostly used 

type 

I n  studying tne  performance of any macnine, sucn a s  a ro t -  

a ry  c u l t i v a t o r ,  c o s t  analys is  should be considered, Such study 

requi res  comparing the  p r a c t i c a l l y  a l t e r n a t i v e  methods of c u l t -  

iva t ion ,  i.e., the  use of the  ro ta ry  c u l t i v a t o r  and t r a d i t i o n a l  

hand method. 

Cost analysis  comprises the  determination and considerat ion 
of the  t o t a l  cos t  of operating a machine. The t o t a l  c o s t  is  com- 

posed of two main components v iz , ,  f ixed and var iable  cos ts ,  Gach 

one of these types of c o s t  is composed of some re levant  items. 
'Phe items of the  f ixea c o s t  are: (182) 

1 - bepreciation. 

2 - I n t e r e s t  on investiment. 
3 - Taxes. 

4 - Insurance. 

AS f o r  the  var iable  c o s t ,  it is composed of: 
1 - Fuel. 

2 - Repair and maintenawe. 

3 - Timeliness cos t ,  

The industry of ag r i cu l tu re  is characterized by i ts being 
seasonal. Consequently, the  s o  c a l l e d  t imeliness c o s t  a r i s e s  i n  

( 3  ,4) t n i s  industry of ay r i cu l tu re  

'foe t imeliness c o s t  of a f i e l d  operation must be considered 
t o  have an economic value. Timeliness c o s t  a r i s e s  because of the '  
machine's i n a b i l i t y  t o  complete a f i e l d  operation i n  a r e a s o n a l y  

s n o r t  time. dne of the  most important f a c t o r s  a f fec t ing  the  time- 

l i n e s s  c o s t  of any operat ion is the  t o t a l  t i m e  during which the 
operation has been pszfomed, iaeg 'kP7i~1 cdura$ien of 



t o t a l  time required f o r  a f i e l d  rnachirre operat ion depends upon 

tne  number of a v a i l a l e  working days- For orcnards, t imeliness 

c o s t  can be assumed a s  equal t o  L.S. 0.1 hr/f e d ~ i a n ' ~ )  and f ixeci 
( 3  c o s t s  call be assumed as  equal t o  1J.A of value . 

- Total  c o s t ,  - Pixed c o s t  , 
- 'L'Ae ac tua l  a rea  t o  be cultivated per year, 

- The break-even point ,  

- Variable c o s t ,  

- Fie ld  e f f i c i ency ,  

- A sunsc r ip t  ident i fy ing speci fkc  operat ion,  

- Theoret ical  r a t e  of perf or~nance , 
- Fie ld  e f f i c i ency  f o r  f i r s t  c u l t i v a t i o n ,  

- Fie ld  e f f i c i ency  f o r  second cu l t iva t ion ,  - humber of workers ava i l ab le  a t  a  time, 

- Human eneryy per u n i t  area, 

- Worker's wage, per u n i t  tiine (e.y. c o s t  of 1 - Fuel c o s t  , 
- Repair c o s t ,  

- Timeliness c o s t ,  

- ~ c t u a X  durat ion of operat ion,  

- L a o u r  cost  , 
- U i l  c o s t ,  

AS mentioned before,  some experimental t e s t s  w e r e  c a r r i e d  

out  with the  objec t ive  of d i f f e r e n t i a t i n y  betwenn tne d i f f e r e n t  

snakes and types of imported ro ta ry  cu l t iva to r s .  furthermore, - 
traese t e s t s  served and helped haviny an idea -out tne  f igures  

of some such as  we r a t e  of performance. 

AS an i l l u s t r a t i v e  example, the  following asswnptions and 

tne  consequent ca lcu la t ions  can be made-annually: 

r'.C. = 1300 x 0.13 = LOP. 169 

V.C. = (f + H C t + ..... etc.) U + Hk (Li+ ti) 



where, 

nssuininj that :  = 65% , 4, = 70"/0 

'the theore t i ca l  r a t e  of perr'ormance depends on tne  w ~ d t n  

of machine and the  optimum working speed. From the  experim- 

e n t a l  t e s t s ,  C = 1.5 fed./nr. i n  the  f i r s t  c u l t i v a t i o n  and 

L fed./hr. i n  the  second s t roke  of cu l t iva t ion .  

L = L.& l /nr .  

f+o = Lob 0.4/feddan. 

nence, t o t a l  c o s t ,  T.C, per  un i t  a rea  can be ca lcula ted  as 

yiven i l l  equation (1) below: 

~ c c o r d i n y l y ,  the  followiny ca lcula t ions  can be made f o r  a  (AM) 

ro tary  c u l t i v a t o r l  

= L.E. 4,29/year/feddan. 

tienee, forbUB, P.C. = 169+4.29 u .............. ( 2 )  

k'ollowiny the  same procedure fo r  some o tne r  types of r o t a r y  cul-  

t i v a t o r s  the  f  ollowiny r e s u l t s  a r e  obtained. 

For (KidKOW),  T.C = l6L.5 + 3 .3  u ..............( 3 )  

For (FHKKLn), T.C = 169 + 4 U .............. (4) 

For (l)tU1)OlVG), T.C = L2775 + 4 u ..............( 5) 
It: might be shown from the  above equatiorks t h a t  the ( W O W )  

c u l t i v a t o r  i s  the l e a s t  c o s t  of a l l .  lvevertheless, the (MAB) 

c u l t i v a t o r  was the one chosen f o r  f u r t h e r  s tudy ins tead  of tne  

(&&OW) .  T h i s  is because the  (AM) is  tne  iflost widely used type '  



The graphs of equatlorls ( 2 ) '  ( A ) ,  (4 )  , u d  (5) a id  ( 0 )  are plo- 

t t e d  as shown IIA Pig. (1 ) . 
iierlce, 'L1.C. An the  case of t radl t lorral  ~t~etklod equals ,i'.C I n  

ro tary  cclitlvator a t  the  urea& eve11 & U l r t  as strowi~ 113 tile rig- 

ure , 

k'rorn wtiicn trle oreak ever1 p i n t  we = L . 3  Ceddari ueyor~d wh~.cti 

the riarld labour w ~ l l  be inore experislve. 

b'ollow~ny the  same procedure a t  = lu and ye = L . 5  Leddan, &t 

may ue, thus,  showri t tmt  tue  are& eveu g o ~ r i t  U uicreases w l t l i  

u. ~iowever , tne  re la t io l i sh ip  uetween tile SLn~ul td r~eou~l  y dvali- 

dule i l u w e r  XI of workers arid trle me&-even pollrt can ue 

ci j r~s~dered.  I n  so~ne more d e t a ~ l  For soue yiver~ value oi: rue 

otrler parameters, n can be t;&eri as  a var iaole  versus wnlcri 

ue LS tile depmdeut; v a r ~ a ~ l e  r;yuatltly T.c An case ~r rorary 

c u i t l v d t o r  w&tu T.c 1r1 case of usa.riy trie trdsiltrolidl ~mnd met;- 

lllxl a 

li 1 
rierice, r'.C + (V.C).  ue = ue (Y.hl t- - n t) ' 

groin wriicrl, 



Sucn y r a p s  can be cox~structed accordiny t o  tne  i n l t ~ a l  

conait lons under wnrcn tne  values of tne  o tner  parameters Urrer .  
It snould oe noted nere t h a t  tne  yrapn of the r e l a t i o n  represent- 

ed by equatiori ( 8 )  passes tnrouyn the  or ig in .  'mis means tna t  ~f 

it i s  impossible t o  obta in  any workers a t  a l l ,  nence any a rea ,  

wnatsover small lt is should be cu l t iva ted  uy macrllnes sucn as 

the  ro ta ry  cu l t lva to r .  

r'or areas l e s s  than the  ca lcula ted  break even p o i n t ,  tne  

t o t a l  annual c o s t  i n  the  case of usiny the  ro tary  c u l t l v a t o r  rs 

hlyner than t h a t  i n  the case of using man power. hotwitnstandrny 

it is j u s t i f i e d  t o  have a ro tary  c u l t i v a t o r  f o r  areas  l e s s  tnan 

tne  break even point  on the  grounds t h a t  tne  cultivation can be 

u t i l u e d  by h l r ing  when not  An use. So it w i l l  cover 14u-1% 

feddadyear .  By equatron (1) and t ak iny ' the  d e p r e c r a t ~ o r ~  equal 

t o  L.h. 1, the  t o t a l  cost/ieddan can oe worked out  f o r  dlfr 'erent  

makes of ro tary  c u l t i v a t o r s  as shown i n  Pig, ( 3 )  as  fol lows,  f o r  

(LU) = L.S. 6.49, f o r  (pl.IKHttliI) = L k i .  b . L ,  f o r  ( M W K U ) L . ~  6.2 

and fa:: ( U A W W C ~ )  = L.ii 6.62 . So it is  recornmended t o  use ro t -  

a ry  c u l t i v a t o r s  f o r  c i t r u s  orcnards even i n  the  small cooperat ives,  

an the  form of se rv ice  s t a t i o n s ,  o r  i n  the  form of p r i v a t e  owuer- 
snip. 

1 - The cos t  of operat ion can be tnorouynly inves t iga ted  alci 

worked out  rn bot11 cases of usmy the  power-driven ro ta ry  
c u l t i v a t o r  and the  t r a d l t i o n d l  nand mett~od. 

2 - The t radr t ioni l l  hand method of c u l t i v a t i o n  turried out  t o  
oe remarkably more expeusive even a t  r e l a t i v e  small areas. 

This pnenoinenon j u s t i f i e s  and explains tne  r e s o r t  t o  using 

tne  ro ta ry  cu l t iva to r s .  
3 - Tne timeliness c o s t  is one of t n e  most important f a c t d r s  

a f fec t iny  the  break even point  and in te r re la t ronsn lps  bet-  

ween tne  involved variables.  
4 - 'I'he l e s s  the  number of workers s~mal taneously  ava i l ab le  4 

t ne  l e s s  the ore&-even point.  
5 - The y rea te r  the  t imeliness c o s t  the  less the  break-even 

point .  
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Pie. ( I )  The relatiorr - q between c u l t i v a t e d  area arcd 

total c o s t  fox. d i f f e r r l a t  types of r o w  
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C u l t i v a t e d  a rea  3 

Fig. ( 3 ) The c o s t  per  u n i t  are;& vs. the brca c u l t l ~ h t c d  

f o r  d i x f c r c n t  machines. 




