
 

4.  PLANNING OF FARM WORK SYSTEM 
M a n a g e m e n t  s t a g e s  ( p h a s e s )  a r e  s h o w n  a s  f o l l o w s :  
 
1  A n a l y s i s  s t a g e :  T o  a n a l y z e  g i v e n  d a t a .  
 
2  I m p r o v e m e n t  a n d  o p t i m i z a t i o n  s t a g e :  T o  i m p r o v e  a n d  o p t i m i z e  t h e  s y s t e m .  
 
3  P l a n n i n g  s t a g e :  T o  d e f i n e  a n  o b j e c t i v e  f o r  t h e  s y s t e m ,  s e l e c t  s y s t e m  
c o m p o n e n t s  a n d  p r e d i c t  t h e  e x p e c t e d  p e r f o r m a n c e  o f  t h e  s y s t e m .  
 

4-1 .  Farm Work 

4 - 1 - 1 .  C o m p a re  a n d  a n a l y s i s  o f  Ef f e c t i v e  F i e l d  C a p a c i t y  ( EF C )  
 
C a s e  s t u d y :  T o  c o m p a r e  a n d  a n a l y s i s  o f  t i l l a g e  w o r k  r a t e  

S o u r c e    T E - 2 0 0 4  F S - R - L - J  

F i e l d  s i z e   m  *  m 5 0 * 3 5 = 0 . 1 7 h a  3 0 * 1 0 0 = 0 . 3 0 h a  

M a i n  m a c h i n e  N a m e   R i d i n g  T r a c t o r R i d i n g  T r a c t o r  

O p e r a t o r    P a r t i c i p a n t  F a r m e r  
T h e o r e t i c a l  W i d t h  W t  m  1 . 8 0  1 . 8 0  
T h e o r e t i c a l  S p e e d  V t  k m / h 2 . 0 0  2 . 0 0  
T h e o r e t i c a l  F i e l d  

C a p a c i t y  T F C  h a / h  0 . 3 6 0  0 . 3 6 0  

F i e l d  E f f i c i e n c y  F E  %  6 0 . 0  7 4 . 0  
E f f e c t i v e  F i e l d  

C a p a c i t y _ T *  E F C - T  h a / h  0 . 2 1 6  0 . 2 6 6  

A r e a  A  h a  0 . 1 7 0  0 . 2 6 7  
T o t a l  t i m e  T  h  1 . 0 0 0  -  

A c t u a l  o p e r a t i n g  t i m e  T a  h  0 . 8 0 0  -  
E f f e c t i v e  F i e l d  
C a p a c i t y _ E * *  E F C _ E  h a / h  0 . 1 7 0  -  

C a l c u l a t e d  F i e l d  
C a p a c i t y  b y  A / T a  C F C  h a / h  0 . 2 1 3  -  

E f f e c t i v e  F i e l d  
C a p a c i t y  b y  c a t a l o g  E F C _ c a t h a / h  0 . 2 3  –  0 . 2 7   

F E _ C  =  T a  /  T  *  1 0 0  F E _ C  %  8 0 . 0  -  
A c t u a l  W i d t h  W a  m  1 . 7 7   
A c t u a l  S p e e d  V a  k m / h 1 . 2 0   

 

*  E F C _ T  i s  c a l c u l a t e d  b y  W * V * F E  

* *  E F C _ E  i s  c a l c u l a t e d  b y  A / T  

1 )  E F C  o f  T E - 2 0 0 4  i s  m u c h  l e s s  t h a n  E F C _ T  o r  E F C _ c a t ,  d i s c u s s  w h y ?  

2 )  F i e l d  b l o c k  s c a l e  i s  u p  l i k e  a s  o f  s t a n d a r d  w o r k  ( F S - R - L - J ) ,  a n d  t h e n  E F C  b e c o m e  

h i g h e r  t h a n  c a s e  o f  T E - 2 0 0 4 .  

3 )  F i e l d  E f f i c i e n c y  ( F E )  i s  s h o w n  T a b l e  A - 2 3 2  i n  a p p e n d i x .  

S e e  f m - 2 2 E F C . x l s [ E F C _ 4 1 1 ]  
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E x e r c i s e  4 - 1 .   
 

C a s e  s t u d y :  C o m p a r e  E F C  o f  m a n u a l ,  a n i m a l  d r a w n ,  s m a l l  o r  l a r g e  t y p e  
m a c h i n e r y  
 

  E F C  ( h a / h )  W C  ( h / h a )  
B y  h a n d   0 . 0 0 4 4  2 2 8 . 6  
A n i m a l  d r o w n  p l o w  b y  o x  0 . 0 2 5  4 0 . 0  
 p l o w  b y  h o r s e  0 . 0 3 7 5  2 6 . 7  
P o w e r  t i l l e r  r o t a r y  ( 0 . 4 m )  0 . 0 5  2 0 . 0  
 r o t a r y  ( 0 . 6 m )  0 . 0 8  1 3 . 3  
R i d i n g  t r a c t o r  r o t a r y  ( 1 . 6 m )  0 . 2 7  3 . 7  

S e e  f w - d a t a . x l s  
E x e r c i s e  4 - 2 .   
 
 

C a s e  s t u d y :  C o r n e r  c u t t i n g  f o r  h e a d  f e e d i n g  c o m b i n e  
A s s u m e  h a r v e s t i n g  t i m e  b y  h a n d  ( M H = )  2 0 0  h / h a ,  
A n d  o n e  c o r n e r  c u t t i n g  a r e a  ( A = )  2 m * 5 m  =  1 0 m * * 2 = 0 . 0 0 1  h a ,  
O b t a i n  T i m e  o f  c o r n e r  c u t t i n g  b y  h a n d  ( T ) .  
A n s w e r :  T  =  M H  *  A  =  0 . 2  h  
 

s y m b o l  t e r m  u n i t  c a s e  1  c a s e  2  c a s e  3  
T  T o t a l  t i m e  h  0 . 2  0 . 2  0 . 2  
A  F i e l d  a r e a  o f  o n e  b l o c k  h a  0 . 1  0 . 3  1 . 0  

E F C  E f f e c t i v e  F i e l d  C a p a c i t y  h a / h  0 . 5  1 . 5  5 . 0  
 
 

C a s e  s t u d y :  T i m e  r e q u i r e d  f o r  w a t e r  m a n a g e m e n t  e t c .  
W a t e r  m a n a g e m e n t  t i m e  o r  f i n a n c e  m a n a g i n g  t i m e  i s  d i f f e r e n t  f r o m  
f i e l d  o p e r a t i o n ,  a n d  v a r i e s  w i d e l y  b y  i t s  c o n d i t i o n s .  
W a t e r  m a n a g i n g  t i m e  i s  a s s u m e d  a s  2 3 . 3 h / h a  s e a s o n a l l y  b y  m o d i f y i n g  
p a s t  d a t a  i n  t h i s  t e x t .  

 
C a s e  s t u d y :  T i m e  r e q u i r e d  f o r  t r a n s p o r t a t i o n  o f  m a t e r i a l s  

T r a n s p o r t a t i o n  t i m e  i s  o u t  o f  f i e l d  o p e r a t i o n ,  s o  i t  v a r i e s  w i d e l y  b y  
c o n d i t i o n s .  
 

4 - 1 - 2 .  C o m p a re  a n d  a n a l y s i s  o f  Da i l y  C a p a c i t y,  C o v e r a g e  ( C A )  
 

  E F C  ( h a / h ) D C  ( h a / d )  C A  ( h a )  
B y  h a n d   0 . 0 0 4 4  0 . 0 3 1  0 . 9  
A n i m a l  d r o w n  p l o w  b y  o x  0 . 0 2 5  0 . 1 8  5 . 3  
 p l o w  b y  h o r s e  0 . 0 3 7 5  0 . 2 6  7 . 9  
P o w e r  t i l l e r  r o t a r y  ( 0 . 4 m )  0 . 0 5  0 . 3 5  1 0 . 5  
 r o t a r y  ( 0 . 6 m )  0 . 0 8  0 . 5 6  1 6 . 8  
R i d i n g  t r a c t o r  r o t a r y  ( 1 . 6 m )  0 . 2 7  1 . 8 9  5 6 . 7  

D C  =  E F C  *  D n ,  w h e r e  D n  =  7 h  
C A  =  D C  *  A W D ,  w h e r e  A W D  =  3 0 d  
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4 - 1 - 3 .  M a c h i n e r y  c a p a c i t y  f ro m  C o v e r a g e  
 
H o w  t o  o b t a i n  t h e  o p t i m a l  m a c h i n e r y  c a p a c i t y ,  w h e n  f a r m  s c a l e  o r  
c o v e r a g e  o f  f a r m  s y s t e m  i s  g i v e n ?  
M a c h i n e  w i l l  b e  s e l e c t e d  b y  c a l c u l a t i o n  o f  f i e l d  c a p a c i t y  a n d  w i d t h  o f  
m a c h i n e  a s  f o l l o w i n g  e q u a t i o n s .  
 

D C  =  C A  /  A W D        E q .   4 - 1 - 1  

E F C  =  D C  /  D n        E q .   4 - 1 - 2  

T F C  =  E F C  /  F E  *  1 0 0       E q .   4 - 1 - 3  

W  =  ( T F C  /  V )  *  1 0       E q .   4 - 1 - 4  

W h e r e ,  
s y m b o l  t e r m  u n i t  E x a m p l e  1  E x a m p l e  2

 W o r k  n a m e   T i l l a g e  1  T i l l a g e  2
 I m p l e m e n t   B o t t o m  p l o w  R o t a r y  

T F C  T h e o r e t i c a l  F i e l d  C a p a c i t y h a / h  0 . 3 1 5  0 . 3 6 0  
F E  F i e l d  E f f i c i e n c y  %  7 1 . 0  7 4 . 0  

E F C  E f f e c t i v e  F i e l d  C a p a c i t y  h a / h  0 . 2 2 4  0 . 2 6 6  
D n  N e t  w o r k i n g  h o u r s  h / d  7 . 2  7 . 2  
D C  D a i l y  C a p a c i t y  h a / d  1 . 6 1  1 . 9 2  

A W D  A v a i l a b l e  w o r k  d a y s  d  3 7  3 7  
C A  C o v e r a g e  h a  5 9 . 6  7 1 . 0  

V  S p e e d  k m / h  4 . 5  2 . 0  
W  W i d t h  m  0 . 7  1 . 8  
 
E x e r c i s e .  4 - 3 ,  4 - 4 ,  4 - 5 ,  4 - 6  

 
S e e  f m - 3 5 1 . x l s

 
4 - 1 - 4 .  Compare  and  ana lys i s  o f  To ta l  co s t ,  F ixed  cos t  and  
Var i a b l e  c o s t  

 
T o t a l  c o s t  o f  a  w o r k  ( T C _ W )  a n d  t o t a l  c o s t  p e r  h a  ( T C a _ W )  w i l l  b e  
o b t a i n e d  a s  f o l l o w i n g  e q u a t i o n s .   
 
T C _ W  =  F C _ W  +  V C a _ W  *  A  
T C a _ W  =  F C _ W  /  A  +  V C a _ W  
 
F i x  c o s t  o f  t h e  w o r k  ( F C _ W )  w i l l  b e  m o d i f i e d  b y  s h a r e  ( S p )  o f  t h e  
m a c h i n e  i n  t o t a l  f a r m  s y s t e m  a s  n e x t  e q u a t i o n .  
 
F C _ W  =  F C  *  S p  /  1 0 0  
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C a s e  s t u d y :  C o s t  o f  R o t a r y  T i l l a g e  [ T a b l e  4 - 1 - 1  a n d  4 - 1 - 2 ]  
  C h o o s e  m a c h i n e r y  f o r  e a c h  f a r m  s c a l e ( A ) .  

T a b l e  4 - 1 - 1  C o s t  o f  R o t a r y  t i l l a g e  

M a c h i n e  C a s e  N o .  1  2  3  4  5  6  

  W a l k i n g  T r a c t o r :  
7 . 5 P S  

R i d i n g  T r a c t o r :  
4 6 P S  

P u r c h a s e  P r i c e  P  $  5 , 4 0 0  4 1 , 7 5 5  
F i x e d  c o s t  F C  $  9 2 1  7 , 6 6 1  

E f f e c t i v e  F i e l d  
C a p a c i t y  E F C  h a / h 0 . 0 8 2  0 . 2 5 2  

C o v e r e d  a r e a  C A  h a  6 . 2   1 9 . 0  
A n n u a l  f i x e d  c o s t  F C _ W  $  9 2 1  4 6 1  1 8 4  7 , 6 6 1  3 8 3 1  1 5 3 2

V a r i a b l e  c o s t  p e r  h a  V C a  $ / h a 2 0 2  1 1 2  
S h a r e  i n  s y s t e m  S p  %  1 0 0  5 0  2 0  1 0 0  5 0  2 0  
B r e a k  e v e n  p o i n t  A b p  h a  1 . 4   0 . 7   0 . 3   1 0 . 2   5 . 1   2 . 0  

S o u r c e  o f  d a t a    F S - R - S - J - b y 2 0 0 5 . x l s  F S - R - L - J - b y 2 0 0 5 . x l s
W h e r e ,  C u s t o m  C h a r g e  ( C C )  = 8 6 4  $ / h a ,  a n d  W o r k i n g  d a y s  ( D W P )  =  1 9  d  
 

T a b l e  4 - 1 - 2  T i l l a g e  c o s t  p e r  h a  ( T C a _ W )  

 W a l k i n g  T r a c t o r :  7 . 5 P S  R i d i n g  T r a c t o r :  4 6 P S   

S p : %  1 0 0  5 0  2 0  1 0 0  5 0  2 0  C C  

A :  h a  $ / h a  $ / h a  $ / h a  

0 . 5  2 , 0 4 4  1 , 1 2 3  5 7 0  1 5 , 4 3 4 7 , 7 7 3  3 , 1 7 6  8 6 4  
1  1 , 1 2 3  6 6 3  3 8 6  7 , 7 7 3  3 , 9 4 3  1 , 6 4 4  8 6 4  
2  6 6 3  4 3 2  2 9 4  3 , 9 4 3  2 , 0 2 7  8 7 8  8 6 4  
3  5 0 9  3 5 6  2 6 3  2 , 6 6 6  1 , 3 8 9  6 2 3  8 6 4  
4  4 3 2  3 1 7  2 4 8  2 , 0 2 7  1 , 0 7 0  4 9 5  8 6 4  
5  3 8 6  2 9 4  2 3 9  1 , 6 4 4  8 7 8  4 1 8  8 6 4  
6  3 5 6  2 7 9  2 3 3  1 , 3 8 9  7 5 0  3 6 7  8 6 4  
7  4 6 5  3 3 4  2 5 5  1 , 2 0 6  6 5 9  3 3 1  8 6 4  
8  4 3 2  3 1 7  2 4 8  1 , 0 7 0  5 9 1  3 0 4  8 6 4  
9  4 0 7  3 0 4  2 4 3  9 6 3  5 3 8  2 8 2  8 6 4  

1 0  3 8 6  2 9 4  2 3 9  8 7 8  4 9 5  2 6 5  8 6 4  
1 1  3 6 9  2 8 6  2 3 5  8 0 8  4 6 0  2 5 1  8 6 4  
1 2  3 5 6  2 7 9  2 3 3  7 5 0  4 3 1  2 4 0  8 6 4  
1 3  4 1 5  3 0 8  2 4 5  7 0 1  4 0 7  2 3 0  8 6 4  
1 4  3 9 9  3 0 1  2 4 1  6 5 9  3 8 6  2 2 1  8 6 4  
1 5  3 8 6  2 9 4  2 3 9  6 2 3  3 6 7  2 1 4  8 6 4  
1 6  3 7 5  2 8 8  2 3 7  5 9 1  3 5 1  2 0 8  8 6 4  
1 7  3 6 5  2 8 3  2 3 5  5 6 3  3 3 7  2 0 2  8 6 4  
1 8  3 5 6  2 7 9  2 3 3  5 3 8  3 2 5  1 9 7  8 6 4  
1 9  3 9 6  2 9 9  2 4 1  9 1 8  5 1 5  2 7 3  8 6 4  
2 0  3 8 6  2 9 4  2 3 9  8 7 8  4 9 5  2 6 5  8 6 4  
2 5  3 8 6  2 9 4  2 3 9  7 2 5  4 1 8  2 3 5  8 6 4  
3 0  3 5 6  2 7 9  2 3 3  6 2 3  3 6 7  2 1 4  8 6 4  

R e f e r  t o  [ G r a p h  o f  C o s t  p e r  h a  a n d  T o t a l  c o s t  v s .  A n n u a l  o p e r a t i o n  a r e a ] :  f m -
c o s t . x l s  
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E x e r c i s e  4 - 7  
 

4 - 1 - 5 .  S u m m a r y  o f  c o s t  a n a l y s i s  
 

T a b l e  4 - 1 - 3  S u m m a r y  o f  t o t a l  c o s t  o f  a  t i l l a g e  w o r k  

 t e r m  s y m b o l F o r m u l a  u n i t  E x a m p l e

1 .  F i x e d  c o s t   F C  =  P * R A F  /  1 0 0      o r  
= A D + A R + A G + A I + A T + A P  $  9 2 1  

 1 - 1  D e p r e c i a t i o n  A D  = P * R D  $  5 4 0  
 D e p r e c i a t i o n  r a t e  R D  = 1 0 0 / L  %  1 0 . 0  
 1 - 2  R e p a i r  c o s t  A R  = P * R R  = T R C f  /  L  $  1 3 5  
 R e p a i r  c o s t  r a t e  R R  = E R  *  r f r  /  L  %  2 . 5  
 1 - 3  G a r a g e  c o s t   A G  = P * R G  $  5 4  
 G a r a g e  c o s t   r a t e  R G   %  1 . 0  
 1 - 4  C a p i t a l  i n t e r e s t  A I  = P * R I  = P / 2 * r i  $  1 5 1  
 C a p i t a l  i n t e r e s t  r a t e  R I  = r i / 2  %  2 . 8  
 1 - 5  T a x  f e e  A T  = P * R T  $  2 7  
 T a x  f e e  r a t e  R T   %  0 . 5  
 1 - 6  I n s u r a n c e  f e e  A P  = P * R P  $  1 4  
 I n s u r a n c e  f e e  r a t e  R P   %  0 . 2 5  
 A n n u a l  f i x e d  c o s t  r a t e  R A F  = R D + R R + R G + R I + R T + R P  %  1 7 . 1  
 S h a r e  i n  t h i s  s y s t e m  S p   %  4 0 . 0  
 F i x e d  c o s t  o f  w o r k  F C _ W = F C * S p  = P * R A F * S p  $  3 6 8  
      
2 .  V a r i a b l e  c o s t  V C a  = V M a + V L a + V M T a  $ / h a  2 0 2  
 2 - 1  M a c h i n e  c o s t   V M a  = V F a + V L U a + V R a  $ / h a  3 5  
   F u e l  c o s t   V F h  * = F R h  *  P f  $ / h  1 . 3 4  
   L u b r i c a n t  o i l   V L U h  * = V F h  *  0 . 3  $ / h  0 . 4 0  
   R e p a i r  c o s t   V R h  * =  T R C v  /  T S h  $ / h  1 . 1 3  
 2 - 2  L a b o r  c o s t  V L a  =  V L h / E F C  $ / h a  1 6 7  
  V L h   $ / h  1 3 . 6  
 2 - 3  M a t e r i a l  c o s t  V M T a  $ / h a  0  
      
 P u r c h a s e  P r i c e  P   $  5 , 4 0 0  
 E c o n o m i c  l i f e  L  * *  y e a r  1 0  

 T o t a l  r e p a i r  c o s t  
c o e f f i c i e n t   E R  * *  %  5 0 . 0  

 T o t a l  s e r v i c e  h o u r  T S h  * *  h  1 , 2 0 0  
 Y e a r l y  i n t e r e s t  r a t e  r i   -  0 . 0 5 6  

 T o t a l  r e p a i r  c o s t  a s  
f i x e d  c o s t  T R C f  P  *  E R  *  r f r  $  1 , 3 5 0  

 T o t a l  r e p a i r  c o s t  a s  
v a r i a b l e  c o s t  T R C v  P  *  E R  *  ( 1 - r f r )  $  1 , 3 5 0  

 R a t i o  o f  f i x e d  t o  t o t a l  
o f  r e p a i r i n g  c o s t  r f r   -  0 . 5  

 F u e l  c o n s u m p t i o n  r a t e  F R h   L / h  3 . 5  
 P r i c e  o f  f u e l  P f   $ / L  0 . 3 8 2  

 E f f e c t i v e  F i e l d  
C a p a c i t y  E F C   h a / h  0 . 0 8  

*  T h e s e  d a t a  w i l l  b e  c o n v e r t e d  t o  d a t a  p e r  h a  b y  f o l l o w i n g  e q u a t i o n :  
V F a = V F h / E F C  

* *  S e e  T a b l e  A - 4 2 6  
R e f e r  t o F M - P l a n . x l s  [ 4 . M a c h i n e ] , [ 7 . V a r i a b l e ]  
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4-2 .  Farm Work System 

F a r m  w o r k  s y s t e m  i s  a n  o r d e r e d  s e q u e n c e  o f  f a r m  w o r k  o p e r a t i o n s  
p e r f o r m e d  i n  p r o d u c i n g  a n d  h a r v e s t i n g  a  p a r t i c u l a r  c r o p .  
F a r m  w o r k  s y s t e m  i s  a  c o m b i n a t i o n  o f  t h e  v a r i o u s  s u b s y s t e m s  r e q u i r e d  f o r  
c u l t u r e  o f  a l l  c r o p s  g r o w n  o n  a  p a r t i c u l a r  f a r m .  

( i )  Type of work,  number of  machinery and workers 
M a x i m u m  n u m b e r  o f  w o r k e r s  i s  a v a i l a b l e  o r  n o t ?  

( i i )  Man-hours per  ha 
S a v i n g  l a b o r  h o u r  i s  r e a s o n a b l e  o r  n o t .  

( i i i )  Labor productivi ty (Sales per work hour)  
( iv)  Land productivi ty (Yield or sales amount per  ha)  
(v)  Coverage of each work and Coverage of  system 

M i n i m u m  c o v e r a g e  o f  s y s t e m  ( C o v e r a g e  o f  s y s t e m )  i s  i m p o r t a n t  
l i m i t i n g  f a c t o r .  

 
4 - 2 - 1 .  A n a l y s i s  o f  C o v e r a g e  o f  e ac h  wor k  a n d  o f  s y s t e m  

 

T a b l e  4 - 2 - 1 .  S u m m a r y  o f  f a r m  w o r k  s y s t e m :  E x a m p l e  

No. Work EFC WC MH CA_W 

  
TOW M Nw

ha/h h/ha h/ha ha 
1 Tillage M 1 1 0.29 3.5 3.5 93.4 
2 Puddling M 1 1 0.14 7.2 7.2 19.5 
3 Nursery C 0 0 - - - - 
4 Transplanting M 1 2 0.14 7.4 14.9 18.8 
5 Caring crop M 1 1 0.07 14.0 14.0 11.9 
6 Chemical application M 1 3 0.53 1.9 5.7 35.1 
7 Harvest-1 L 0 1 0.50 2.0 2.0 49.7 
8 Harvest-2 M 1 1 0.06 16.7 16.7 6.5 
   max  sum sum min 

Work system  1 3  76.0 87.2 6.5 

W h e r e ,  
symbol term unit Sample 

TOW Type of work: M= Machine, C= Contract, L= Manual - - 
M, Nw No. of machine, workers - - 
WC Work capacity h/ha 76.0 
MH Man-hours per ha h/ha 87.2 
A: Land area: Farm scale ha 5.0 
CA_W C o v e r a g e  o f  e a c h  w o r k  ha - 
CA_S Coverage of system ha 6.5 

S e e  F S 0 1 R - J m . x l s  
 
C a s e  s t u d y  o n  a b o v e  t a b l e :  C A _ S  =  M i n  [ C A _ W i ]  =  6 . 5  h a  
    C o n f i r m  C A _ S  i s  l a r g e r  t h a n  A .  
 
E x e r c i s e  4 - 8 ,  4 - 9  
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4 - 2 - 2 .

a )  

 C o v e r a g e  o f  c o m b i n e d  wor k s  
 

W o r k  p e r i o d  ( D W P )  i s  s o m e t i m e s  o v e r l a p p e d  w i t h  t w o  o r  m o r e  w o r k s ,  a n d  
t h e n  t h e  c o v e r a g e  o f  p l u r a l  f a r m  w o r k s  s h o u l d  b e  e x a m i n e d ,  b e c a u s e  w e  c a n  
n o t  u s e  o n e  m a c h i n e  o r  o n e  o p e r a t o r  a t  s a m e  t i m e  o f  o v e r l a p p e d  p e r i o d .  

 

P l u r a l  f a r m  w o r k s  i n  t h e  c e r t a i n  o v e r l a p p e d  p e r i o d  o f  o n e  
o p e r a t o r  

W h e n  w e  n e e d  t o  o p e r a t e  m o r e  t h a n  t w o  f a r m  w o r k s  i n  c e r t a i n  w o r k  
p e r i o d ,  c o v e r a g e  o f  t h e m  w i l l  b e  s m a l l e r  t h a n  e a c h  o f  t h e m .  
 

 C A _ W p  =  D C p  *  A W D      E q .   4 - 2 - 1  

 D C p  =  1  /  D C a p  =  1 /  ( D C a 1  +  D C a 2 +    )   E q .   4 - 2 - 2  

  W h e r e ,  C A _ W p  =  D C p  *  A W D  
  D C p  =  1  /  D C a p  
  D C a p  =  D C a 1  +  D C a 2  +  D C a 3  +            
 

symbol term unit Example 
CA_Wp Coverage of plural works ha 2.94 
CA_W1 Coverage of farm work(1) ha 7.0 
CA_W2 Coverage of farm work(2) ha 5.0 

AWD Available work days d 7 
DC1 Daily Capacity of farm work(1) ha/d 1.0 
DC2 Daily Capacity of farm work(2) ha/d 0.7 
DCp Daily Capacity of plural works ha/d 0.42 
DCa1 Daily Capacity per ha, of farm work(1) d/ha 1.0 
DCa2 Daily Capacity per ha, of farm work(2) d/ha 1.4 
DCap Daily Capacity per ha, of plural works d/ha 2.4 

 
E x e r c i s e  4 - 1 0  
 
 
 

b )  P l u r a l  w o r k s  i n  o v e r l a p p e d  d i f f e r e n t  w o r k  p e r i o d  b y  o n e  
o p e r a t o r  

 
 - - - - - - - - - - - - - - - - - - - - - -  S  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

W o r k - 1   - - - - - - - - - - - - - - - - - - S 1  - - - - - - - - - - - - - - - - -   
W o r k - 2    - - - - - - - - - - - - - -  S 2  - - - - - - - - - - - - -

 - - - - - - - - -  s 1  - - - - - - - - - - - - - - - - - -  s 2  - - - - - - - - - - - -
 

F i g .   4 - 2 - 1  W o r k  pe r i o d  o v e r l a p p e d  b y  p l u r a l  wo r k s  

I f  t o t a l  w o r k i n g  d a y  i s  a v a i l a b l e  w i t h o u t  c o n s t r a i n t  f o r  t w o  w o r k s ,  e a c h  t i m e  
r e q u i r e d  t o  w o r k  1 , 2  a n d  c o v e r a g e  a r e  c a l c u l a t e d  a s  f o l l o w i n g  e q u a t i o n s .  
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s 1  =  S  *  D C a 1  /  D C a p            

 s 2  =  S  *  D C a 2  /  D C a p             E q .   4 - 2 - 3  

C A  =  D C p  *  S     E q .   4 - 2 - 4  

w h e r e ,  D C a p  =  D C a 1  +  D C a 2  +  D C a 3 ,  a n d  D C p  =  1  /  D C a p   
 

( i )  Case 1,  when S1< s1,  

 C A ( 1 )  =  S 1  /  D C a 1             E q .   4 - 2 - 5  

( i i )  Case 2,  when S2< s2,  

C A ( 2 )  =  S 2  /  D C a 2             E q .   4 - 2 - 6  

( i i i )  Case 3,  when S = s1 + s2,  

 C A ( 3 )  =  S  /  D C a p        E q .   4 - 2 - 7  

T h e r e f o r e ,  t h e  c o v e r a g e  o f  p l u r a l  w o r k s  C A _ W p  i s  s h o w n  a s  n e x t  e q u a t i o n .  

 

C A _ W p  =  m i n  [ S  /  D C a p ,  S 1  /  D C a 1 ,  S 2  /  D C a 2 ]                     E q .   4 - 2 - 8  

 
symbol term unit Example 

S T o t a l  a v a i l a b l e  w o r k i n g  d a y  d 50 
S1 A v a i l a b l e  w o r k i n g  d a y  f o r  w o r k ( 1 )  d 40 
S2 A v a i l a b l e  w o r k i n g  d a y  f o r  w o r k ( 2 )  d 30 
s1 W o r k i n g  d a y  f o r  w o r k ( 1 )  i f  f r e e  d 16.7 
s2 W o r k i n g  d a y  f o r  w o r k ( 2 )  i f  f r e e  d 33.3 
CA Coverage of assumed case ha 16.7 

CA(1) Coverage of case (1) ha 40.0 
CA(2) Coverage of case (2) ha 15.0 
CA(3) Coverage of case (3) ha 16.7 

CA_Wp Coverage of plural work ha 15.0 
DC1 Daily Capacity of farm work(1) ha/d 1.0 
DC2 Daily Capacity of farm work(2) ha/d 0.5 
DCp Daily Capacity of plural works ha/d 0.33 
DCa1 Daily Capacity per ha, of farm work(1) d/ha 1.0 
DCa2 Daily Capacity per ha, of farm work(2) d/ha 2.0 
DCap Daily Capacity per ha, of plural works d/ha 3.0 

S e e  f m - 5 1 6 D C a p . x l s
E x e r c i s e  4 - 1 1  
 

( 1 )  C a l c u l a t i o n  o f  C A  w i l l  b e  b y  L i n e a r  P r o g r a m m i n g ,  i f  m u c h  m o r e  
c o m p l e x  c a s e .  
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4 - 2 - 3 .  Analys i s  o f  Cos t  a n d  P ro f i t  o f  s y s t e m  

T o t a l  c o s t  ( T C _ S ) ,  F i x e d  c o s t  ( F C _ S ) ,  V a r i a b l e  c o s t  ( V C a _ S )  a n d  B r e a k  
e v e n  p o i n t  ( A b p ) ,  P r o f i t  ( P R )  a n d  C o s t  i n d e x  ( C I )  e t c .  a r e  e x a m i n e d  a s  
f o l l o w s .  

 

 T C _ S  =  Σ ( T C _ W i )  =  F C _ S  +  V C a _ S  *  A      E q .   4 - 2 - 9  

 T C a _ S  =  F C _ S  /  A  +  V C a _ S         E q .   4 - 2 - 1 0  

 

T a b l e  4 - 2 - 2  S u m m a r y  o f  f a r m  w o r k  s y s t e m :  E x a m p l e  

  T O
W  M  N w  E F C M H F C  V C a C A  T C a  C C  C I  

  -  -  h a / h h / h a $  $ / h a h a  $ / h a  $ / h a  %  
1  P r e p a r e  s e e d   L  0  2  0 . 0 0 3 . 8 0  7 0  1 7 . 2 7 0   0 . 7  
2  N u r s e r y   M  1  2  0 . 0 8 3 7 . 5 2 , 1 2 9 4 4 9 1 2 . 6 6 6 2  1 , 4 5 5  6 . 4  
3  T i l l a g e  M  1  1  0 . 0 8 4 . 0 1 , 9 1 6 1 1 2 1 9 . 0 3 0 4  6 3 6  2 . 9  
4  B a s a l  d r e s s i n g  M  1  2  0 . 1 6 1 . 3 1 , 1 9 3 4 5 6 4 8 . 1 5 7 5   5 . 6  
5  P u d d l i n g   M  1  1  0 . 2 1 1 . 8 1 , 6 1 2 5 0  1 9 . 6 2 1 1  8 6 4  2 . 0  
7  T r a n s p l a n t i n g   M  1  2  0 . 4 4 6 . 2 4 , 0 7 4 9 8  1 2 . 5 5 0 6  6 3 6  4 . 9  
8  H e r b i c i d e  a p .  L  1  1  0 . 0 4 2 . 3 7  6 0 4 1 2 . 2 6 0 5   5 . 9  
9  W e e d i n g  M  1  1  0 . 4 0 1 2 . 0 2 0 3 6 4 3 1 0 . 7 6 6 4  5 5 7  6 . 4  
1 0  P e s t  c o n t r o l - 1  M  1  3  1 . 8 5 1 . 6 2 , 3 8 5 4 6  3 9 . 5 2 8 5   2 . 8  
1 2  P e s t  c o n t r o l - 2  M  1  3  1 . 2 3 2 . 4 2 , 3 8 5 9 6  2 6 . 3 3 3 5   3 . 2  
1 4  T o p - d r e s s i n g  L  0  2  0 . 0 4 1 2 . 0 0  2 0 2 1 1 . 4 2 0 2   2 . 0  
1 5  W a t e r  

m a n a g e m e n t  L  0  1  0 . 1 1 2 3 . 3 0  3 1 8 2 5 . 5 3 1 8   3 . 1  

1 6  H a r v e s t i n g  &  
t h r e s h i n g  M  1  2  0 . 0 3 8 . 5 8 , 9 5 3 1 3 3 3 0 . 1 1 , 0 2 9  1 , 6 3 6  1 0 . 0

1 7  H a r v e s t i n g  
T r a n s p o r t i n g  M  1  2  0 . 0 0 3 . 1 8 6  4 4  8 4 . 4 5 2   0 . 5  

1 8  D r y i n g  M  1  2  0 . 0 0 6 . 9 1 , 9 4 2 9 1  2 7 . 1 2 8 5  1 , 0 2 3  2 . 8  
1 9  H u s k i n g  M  1  2  0 . 0 0 8 . 3 5 0 6 9 7  1 6 . 8 1 4 8  3 4 1  1 . 4  
W o r k  s y s t e m ( * _ S )  1  3   1 4 7 . 3 2 7 , 6 5 0 3 , 6 8 4 1 0 . 3 6 , 4 4 9   6 2 . 5

S e e  F S - R - L - J . x l s
W h e r e ,  

symbol term unit Sample
TOW Type of work: M= Machine, C= Contract, L= Manual -  
M, Nw No. of machine, workers -  
MH Man-hours per ha h/ha 147.3 
FC_S Annual fixed cost $ 27,650
VCa_S Variable cost per ha $/ha 3,683 
TCa_S Annual cost per ha at A $/ha 6,449 
A: Land area ha 10.0 
CA_S Coverage of system ha 10.3 
Y: Yield per year t/ha 4.5 
LDP: Land productivity = Y * Crop Price =(PSa) $/ha 10,313
SH : Sales per working hour of this system = (LBP) $/h 70.0 
Abp: Break-even point ha 4.2 
CI : Cost per ha/ Sales per ha of system % 62.5 
PRa Profit per ha of system $/ha 3,864 
PS Total Sales at A (= LDP*A) $ 103,132
TC_S Total Cost of system at farm scale: A (=TCa_S*A) $ 64,492
PR Total Profit of system at A $ 38,640
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C a s e  s t u d y :   

( i )  Total  f ixed cost  of  the farm work system 
T o t a l  f i x e d  c o s t  e t c .  o f  t h e  f a r m  w o r k  s y s t e m  w i l l  b e  c a l c u l a t e d  b y  
s u m m a t i o n  o f  e a c h  i t e m  o f  f a r m  w o r k  c o r r e s p o n d  t o  t h e  c e r t a i n  a n n u a l  
f a r m  w o r k  a r e a .  
 

T a b l e  4 - 2 - 3  T o t a l  f i x e d  c o s t  o f  a  f a r m  w o r k  s y s t e m :  E x a m p l e  

A n n u a l  f a r m  
w o r k  a r e a  

F i x e d  c o s t  
p e r  h a  

V a r i a b l e  c o s t  
p e r  h a  C o s t  p e r  h a  

A a  F C a  V C a  T C a  
( h a )  ( $ / h a )  ( $ / h a )  ( $ / h a )  

1  2 7 , 6 5 0  3 , 6 8 4  3 1 , 3 3 4  
5  5 , 5 3 0  3 , 6 8 4  9 , 2 1 4  

1 0  2 , 7 6 5  3 , 6 8 4  6 , 4 4 9  
1 5  1 , 8 4 3  3 , 6 8 4  5 , 5 2 8  
2 0  1 , 3 8 2  3 , 6 8 4  5 , 0 6 7  
2 5  1 , 1 0 6  3 , 6 8 4  4 , 7 9 0  
3 0  9 2 2  3 , 6 8 4  4 , 6 0 6  

S e e  F S - R - L - J . x l s

Cost per ha ($/ha)              Total cost per ha
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per ha 

 

F i g .   4 - 2 - 2  T o t a l  c o s t  p e r  h a  o f  a  f a r m  w o r k  s y s t e m  
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Total cost and Total Sales Amount ($/year)
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F i g .   4 - 2 - 3  T o t a l  c o s t  a n d  s a l e s  a m o u n t  

S e e  F S - R - L - J . x l s
 
 

( i i )  Annual  cost  per  ha at  several  farm scale  
E x e r c i s e  4 - 1 3 ,  4 - 1 4 ,  4 - 1 5 ,  4 - 1 6  
 

( i i i )  Break-even point  of system 
B r e a k - e v e n  p o i n t  o r  C r o s s  p o i n t  o f  r i c e  s a l e s  a n d  f a r m  w o r k  c o s t  i s  a n  
i m p o r t a n t  k e y - p o i n t  f o r  a n a l y z i n g  t h e  f a r m  w o r k  s y s t e m .  
I f  t h e  c o s t  o f  f a r m  w o r k  s y s t e m  i s  m o r e  t h a n  t h e  s a l e s  o f  r i c e ,  t h a t  i s ,  t h e  
e x p e n s e  i s  l a r g e r  t h a n  i n c o m e ,  t h e r e  i s  n o  p r o f i t  b y  t h i s  f a r m  w o r k  s y s t e m .  
T h e  b r e a k - e v e n  p o i n t  o f  a r e a  s h o w s  t h e  p o i n t ,  t h a t  t h e r e  i s  p r o f i t  b y  t h e  
s y s t e m  i f  t h e  f a r m  s c a l e  i s  l a r g e r  t h a n  t h i s  p o i n t .  T h e  b r e a k - e v e n  p o i n t  o f  
a r e a  i s  c a l c u l a t e d  a s  f o l l o w s .   
 

 P S a  *  A b p  =  F C  +  V C a  *  A b p      E q .   4 - 2 - 1 1  

o r  

 P S a  =  V C a  +  F C  /  A b p       E q .   4 - 2 - 1 2  

 A b p  =  F C  /  ( P S a  -  V C a )       E q .   4 - 2 - 1 3  

E x e r c i s e  4 - 1 7  
 

T e r m s  f o r  B r e a k - e v e n  p o i n t  a n a l y s i s  
symbol term unit Example 

Rvc Variable cost ratio = VCa/PSa - 0.357 
Cp Critical profit unit = PSa - VCa $/ha 6630 

CRp Critical profit ratio = Cp / PSa = 1 -Rvc - 0.643 
Rs Safety ratio = 1 -(Abp / A)     A=10ha - 0.580 

 

- 61 - 



 

( iv)  Cost performance (Cost  index of  farm work) 
C o s t  p e r f o r m a n c e  i s  b a s i c  i n d e x  f o r  e c o n o m i c  e v a l u a t i o n .  H e r e ,  w e  
c a l c u l a t e  t h e  r a t i o  c o s t  p e r  h a  t o  s a l e s  p e r  h a  a s  C o s t  i n d e x  o f  f a r m  
w o r k  ( C I ) .  
I f  C o s t  i n d e x  i s  o v e r  1 0 0 % ,  i t  m e a n s  n o  p r o f i t .  
 

(v)  Total  profi t  of system 
 P R  =  P S  -  T C  =  P S a  *  A  -  ( F C  +  V C a  *  A )   

       =  ( P S a  -  V C a )  *  A  -  F C      E q .   4 - 2 - 1 4  

 
(vi)  Profi t  per  ha of system 

  P R a  =  P S a  –  T C a         E q .   4 - 2 - 1 5  

 
(vi i )  Income of  family farm 

I n c o m e  o f  f a m i l y  f a r m  i s  o b t a i n e d  b y  a p p l y i n g  t h e  e x p e n s e  a c c o u n t i n g  
m e t h o d ,  a n d  w i l l  b e  s h o w n  a s  f o l l o w s :  

  N I  =  P R  +  V C L B      E q .   4 - 2 - 1 6  

symbol term unit Example in FS01R-J 
NI Net Income of family farm $ 81,250 
PR Profit $ 71,480 
VCLB Labor Cost $ 9,770 

S e e  F M - P l a n . x l s  a n d  F S 0 1 R - J m . x l s  
 E x e r c i s e  4 - 1 8  

 
(vi i i )  Other expenses and income  

A l l  o t h e r  e x p e n s e s  a n d  i n c o m e  w i l l  b e  i n c l u d e d  f o r  c o s t  a n a l y s i s ,  i f  
n e c e s s a r y .  

 
s y m b o l  t e r m  u n i t  E x a m p l e  
L I C  L a n d  i m p r o v e m e n t  o r  c o n s o l i d a t i o n  $ / h a / y e a r  5 3 3  
W U R  W a t e r  u t i l i z a t i o n  o r  r a t e  $ / h a / y e a r  4 1 7  
L R  L a n d  r e n t  $ / h a / y e a r  1 2 2 2  
M C  M a n a g e m e n t  c o s t  $ / h a / y e a r  6 7  
A I  I n t e r e s t  $ / h a / y e a r  8 3  
L T  L a n d  t a x  $ / h a / y e a r  1 2 3  
C I S  C r o p  i n s u r a n c e  ( r i c e )  $ / h a / y e a r  3 5 5  
B Y P  V a l u e  o f  b y - p r o d u c t  $ / h a / y e a r  2 5 0  

S e e  F M - p l a n . x l s :  1 . P r e .  a n d  A g - c o s t 1 . x l s
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4 - 2 - 4 .  F a r m  wo r k  s y s t e m  
 

T a b l e  4 - 2 - 4 .  A r r a n g e m e n t s  o f  F a r m  w o r k  s y s t e m  

1.Pre-condition 
of farming 

  Case of precondition for farm mechanization system  
1. Application area (topography, weather condition etc)  
2. Management system and improvement target  
3. Field condition (including farm road, size of field, shape) 
4. Object of machinery utilization and total operation area  
5. Actual condition of farm house hold.  
6. Budget for purchase machinery and controlling the management of group 

farming system.  
 

2.Preparation of 
farm works 

Make out the schedule 
and plan for land 
utilization table 

Make out the crop 
cultivation method

Make out the machinery 
operation schedule 

 
3.Mechanization 

plan 
Make out the cultivation plan of object crop and systematic mechanization 

table of each crop. 
 

4.Examine of 
planning 

Examine the coverage in 
calculation table. 

Examine the working 
plan and required 
labor input 

Examine the production 
cost 

- 63 - 



 

4 - 2 - 5 .  P re c o n d i t i o n  
 

T a b l e  4 - 2 - 5 .  P r e c o n d i t i o n  f o r  F a r m  w o r k  s y s t e m  

Items  Precondition  
1. Region and farming area  Location and area 
2. Management system and its 

improvement target.  
You must clear the following farmer's group 
such as full time farmer or individual farmer. 
Clear the improvement target of object crop 
and its management.  

3. Cropping system Select crops. 
Plan cropping system, one or two, cropping 
system or mixed farming 

4. Field condition Field size and shape. 
Soil conditions. 
Farm road etc. 

Number of farm-house 
hold 

Total cultivated area  
Laborer available  

5. Actual 
condition 
of farmers 

Owned total farm 
machinery 

We must arrange and to investigate actual 
situation of number of farm house hold, total 
cultivated area, total labour, condition and 
availability of labour and total farm machinery 
in planning area.  
 

6. Capital available for buying 
machinery and its management.  

 

At first, we must clear the cost calculation of 
machinery, capital available for buying 
machine, and management's fee etc. 

7. Cultivation method Name of crop, Variety 
Planting pattern, Estimate yield per ha 
Covered area 

8. Machinery set  
 
E x a m p l e :  
 1 .  R i c e  c r o p  c u l t i v a t i o n :  T a b l e  4 - 2 - 6  a n d  - 7 .  i s  a n  e x a m p l e  o f  N o r t h  K a n t o  
p l a i n  a r e a  i n  J a p a n .  
 2 .  O t h e r  e x a m p l e s :  W h e a t :  f m _ 5 _ 1 b . x l s . ,  C o r n :  f m _ 5 _ 1 c . ,  P o t a t o :  
f m _ 5 _ 1 d . ,  S o y b e a n :  f m _ 5 _ 1 e . x l s  r e f e r  t o  E x c e l  f i l e s .  

 

T a b l e  4 - 2 - 6 .  M e c h a n i z a t i o n  P l a n n i n g  f o r  R i c e  T r a n s p l a n t i n g  M e t h o d  i n  
P a d d y  F i e l d  ( E x a m p l e )  

1 .  P r e - c o n d i t i o n  

N a m e  
o f  c r o p  V a r i e t y  

P l a n t i n
g  

p a t t e r n  

Y i e l d  
p e r  h a  

C u l t i v
a t e d  
a r e a  

S i z e  o f  
f i e l d  
a n d  

s h a p e  

C o v e r e
d  a r e a

M a i n  f a r m  
m a c h i n e r y  u s e  

p a d d y  
r i c e  

A k i n i s h
i k i  

r o w s  3 0  
c m  x  1 3  

c m ,   
2 5 . 6  

h i l l s / m
2 ,  

3  t o  5  
p l a n t s /

h i l l  

( e s t i m a t
e )  

 4 , 5 0 0  
k g  

K i t a -
K a n t o  
p l a i n  
a r e a .

p a d d y  
f i e l d  

3 0  a  
 ( 1 0 0  m  
x  3 0  m )

1 0  h a  

4 6  P . S .  t r a c t o r ,
6  r o w s  R i c e  

T r a n s p l a n t e r ,  
4  r o w  t y p e  

c o m b i n e  

S e e  F S 0 1 R - J m . x l s  
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T a b l e  4 - 2 - 7 .  M e c h a n i z a t i o n  P l a n n i n g  f o r  R i c e  T r a n s p l a n t i n g  M e t h o d  i n  
P a d d y  F i e l d  ( E x a m p l e )   

2 .  T a b l e  f o r  o p e r a t i o n   

Items Cultivation standard  Operation standard Operation hours 
per ha (h/ha) 

Name of 
operation 

Period of 
operation 

Materials use (per 
ha) 

Prime 
mover

Name of farm 
Machinery 

accuracy
& method

Field 
capaci

ty 

Mac
hiner

y 

Wo
rke
rs 

Total 
 

Fuel 
consumpt

ion 

     ha/h h/ha  h/ha L/h

Preparation of 
seed  

5.14-
5.20 

Seed 35 kg, salt 10 
kg, Benlate-T 400 g, 
Sumithion 80 cc 

Manual  2 1.90  

Nursery  5.20-6.25 Manual  2 37.50  

Tillage 6.12-6.19 Tractor Rotary 1.8 m  depth 13 
cm 0.267 3.74 1 3.74 D 6 

Basal dressing 
fertilizer 

6.12-
6.19 

comp. fertilizer, 
(10,18,16) 700 kg Tractor Broadcaster 300 L  1.515 0.66 2 1.32 D 4.3

Puddling  6 20-6 28 Tractor puddling harrow 2.4 m 
width 0.549 1.82 1 1.82 D 5.5

Transporting 
seedling 6.20-6.29 Tractor Trailer with seeding box 

shelves  0.21 4.77 2 9.54 G 4 

Rice 
transplanting  6.21-6.29 Self-

propel 
Riding type 6 row Rice 
transplanter  0.172 5.81 2 11.62 D 0.7

Herbicide 
application  6.26-7.3 Saturn M 30 kg Manual Granule spreader * 2.28 1 2.28  

Top-dressing & 
spraying  7.5-7.10 

ammonium sulfate 
100 kg, Diazinon 
Granule 30 kg  

Manual mixed spray   1 2.62  

Pest & Disease control/     

Rice skipper, 
Sheath blight  8.3-8.7 Dipterex 1.0 L 

Neo-Asozin 0.7 L Tractor
Tractor mount type sprayer, 
levee nozzle, 
mixed spray  

1.852 0.54 6 3.24 D 3 

   1.852 0.54 2 1.62 G 4 

Stem borer  
Leaf hopper  
Leaf Blast  

8.25-
8.29 

Sumithion 1.5 L 
Bassa 1.0 L  
Validacim 1.5 L 
Kitazin 1.5 L 

Tractor
Tractor mount type  sprayer, 
levee nozzle,  
mixed spray  

1.235 0.81 6 4.86 D 3 

   1.235 0.81 2 1.62 4 

Top-dressing 8.10-
8.15 

comp. fertilizer 
(17,0,16) 120 kg Manual  1 6.00  

Water 
management "6-9"  Manual  1 96.00  

Harvest/       

Harvesting & 
threshing 10.20-11.5 Self-

propel 
Head feeding type 4 row 
combine 0.115 8.66 2 17.32 D 3.9

Transporting 10.20-11.5 Truck 1 ton truck  0.654 1.53 2 3.06 G 4 

Drying 10.20-11.6 
Tempering (Circulated) Motor 21 koku (3780L )  Moisture  

21.3-14.0% 34.5 2 9.56 K 2.9

Husking 10.21-11.7 Motor Husker roll width 
76mm  0.24 4.17 3 12.50  

Rice straw turn 
over  10.23-11.8 Tractor Tedder & rake 

(3.0m width)  1 1 1 1.00 D 6.1

Rice straw 
gathering  10.24-11.9 Tractor Tedder & rake 

(3.0 m width)  0.909 1.1 1 1.10 D 5.5

Rice straw bale  10.24-11.9 Tractor Baler (1.4m 
width)  0.68 1.47 2 2.94 D 10.4

Total  74.21 232.63 

D :  D i e s e l  , G :  G a s o l i n e ,  K :  K e r o s e n e  
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4 - 2 - 6 .  P l a n n i n g  t a b l e  f o r  f a r m  m e c h a n i za t i o n  
A f t e r  y o u  d e c i d e  t h e  p r e c o n d i t i o n  o f  p l a n n i n g ,  y o u  c a n  m a k e  f a r m  
m e c h a n i z a t i o n  p l a n n i n g  t a b l e .  

 

T a b l e  4 - 2 - 8 .  P l a n n i n g  t a b l e  o f  r i c e  c u l t i v a t i o n  

 

Farm work Main machine Rate of work Working period Covera
ge 

No Name 

T
O
W No

. Name 
M Nw

EFC DC DATES DATEE DWP CA 

    - - ha/h ha/d - - d ha 

1 Tillage M 1 Tractor 1 1 0.286 1.829 8.Feb 18.Apr 70 93.4

2 Puddling M 1 Tractor 1 1 0.110 0.703 20.Apr 19.May 30 15.4

3 Nursery C 99 None 0 0 - - 2.Apr 21.May 50 - 

4 Trans-planting M 4 Rice trans-
planter 1 2 0.134 0.860 22.Apr 21.May 30 18.8

5 Caring crop M 5 Power Weeder 1 1 0.072 0.396 2.Jun 21.Jul 50 11.9

6 Chemical 
application M 6 Power Sprayer 1 3 0.529 2.923 3.Jul 22.Jul 20 35.1

7 Harvest-1 L 99 Corner by 
hand 0 1 1.500 8.289 12.Sep 11.Oct 30 149.1

8 Harvest-2 M 7 Head feeding 
combine 1 1 0.164 0.907 12.Sep 11.Oct 30 17.8

9 Drying C 99 None 0 0 - - 13.Sep 11.Nov 60 - 

10 Husking C 99 None 0 0 - - 15.Sep 13.Nov 60 - 

11 Water 
management L 99 None 0 1 0.043 0.000 2.Apr 1.Oct 183 - 

 
W h e r e ,  

symbol term unit 
TOW Type of work: M= Machine, C= Contract, L= Manual - 

M, Nw No. of machine set, workers - 
EFC Effective Field Capacity ha/h 
DC Daily Capacity ha/d 

DATES, -E Starting date or Ending date - 
R e f e r  t o  F S 0 1 R - J  

 
E x e r c i s e  4 - 1 9 .  

- 66 - 



 

4 - 2 - 7 .   C o m p a r i n g  o f  f a r m  wor k  s y s t e m s  
C o m p a r e  a n d  d i s c u s s  o n  t h e  s e v e r a l  f a r m  w o r k  s y s t e m s :  T a b l e  4 - 2 - 9 .  

( i )  Work system name with crop 
( i i )  Type of data:  Experimental ,  Stat ist ical ,  Reference etc.  
( i i i )  Region or country and Farm scale of  the system 
(iv)  Maximum workers  available  and Total  man –hours  per  ha 
(v)  Annual  cost  per ha at  farm scale 1,  10,  20 ha and at  coverage 
(vi)  Sales amount of product  
(vi i )  Cost  index at  the farm scale (Cost  performance) 
(vi i i )  Sales per working hour (Labor productivi ty)  
( ix)  Profi t  per  ha of system 
(x)  Break-even point  

 

T a b l e  4 - 2 - 9  C o m p a r i n g  o f  s e v e r a l  f a r m  w o r k  s y s t e m s  

 
A MH FC VCa TCa PSa CI SH 

N
o. System Type 

ha 

Nw
- 

ma
x 

h/ha $ $/ha $/ha $/ha - $/h 

1 FS0m-J Ref. 1 3 983 288 13,960 14,247 10,309 138 11 
2 FS0a-J Ref. 1 3 683 393 10,925 11,318 10,309 110 15 
3 FS-R-S Ref. 2 3 249 4,631 6,733 9,049 10,309 88 41 
4 FS-R-L Ref. 10 3 192 19,985 3,585 5,584 10,309 43 68 

5 Rice Stat.: 
2000 1 3    9,925 9,895 100  

6 Rice Stat.: 
2000 10 3    6,463 9,895 65  

7 Wheat Stat.: 
1998 1 1    3,706 4,701 79  

N o t e :  1 .  F S 0 m - J :  M a n u a l  f a r m  w o r k  s y s t e m  e s t i m a t e d  i n  J a p a n  b y  r e f e r e n c e s  

 2 .  F S 0 a - J :  A n i m a l  f a r m  w o r k  s y s t e m  e s t i m a t e d  i n  J a p a n  b y  r e f e r e n c e s  

 
W h e r e ,  

symbol term unit 
A Farm scale of system ha 

Nw-max Number of workers available - 
MH Total Man-hours per ha h/ha 
FC Annual fixed cost $ 

VCa Variable cost per ha $/ha 
TCa Annual cost per ha at farm scale $/ha 
PSa Sales per ha $/ha 
CI Cost index (x100):  = Cost per ha/ Sales per ha - 
SH Sales per working hour $/h 
PRa Profit per ha of system $/ha 

R e f e r  f m - 5 1 5 . x l s :  C o m p a r e - s y s t e m ,  b u n k e n / N O U K I / A g - c o s t 1 . x l s
 
E x e r c i s e  4 - 2 0 .  
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4-3 .  Exercise  

 
E x e r c i s e  4 - 1 .  M o d i f y  t h e  d a t a  o f  T E  t o  a s  o f  n o r m a l  f i e l d  s i z e  
 
E x e r c i s e  4 - 2 .  D i s c u s s  t h e  E F C  o f  c a s e  s t u d y  b e l o w.  

  E F C  ( h a / h )  W C  ( h / h a )  
B y  h a n d   0 . 0 0 4 4  2 2 8 . 6  
A n i m a l  d r o w n  p l o w  b y  o x  0 . 0 2 5  4 0 . 0  
 p l o w  b y  h o r s e  0 . 0 3 7 5  2 6 . 7  
P o w e r  t i l l e r  r o t a r y  ( 0 . 4 m )  0 . 0 5  2 0 . 0  
 r o t a r y  ( 0 . 6 m )  0 . 0 8  1 3 . 3  
R i d i n g  t r a c t o r  r o t a r y  ( 1 . 6 m )  0 . 2 7  3 . 7  

 
 
 
E x e r c i s e  4 - 3 .  O b t a i n  t h e  r e q u i r e d  c a p a c i t y  o f  m a c h i n e r y  a n d  t h e  w i d t h  o f  
m a c h i n e（W t） ,  w h e n  d a t a  a r e  g i v e n  i n  n e x t  t a b l e .   

s y m b o l  t e r m  u n i t  r o t a r y  
t i l l a g e  

E F C  E f f e c t i v e  F i e l d  C a p a c i t y  h a / h   
A  A r e a  h a  1 5  

A W D  A v a i l a b l e  w o r k  d a y s  d  1 2  
D n  N e t  w o r k  h o u r s  p e r  d a y  h / d  6  
W t  T h e o r e t i c a l  o p e r a t i o n  w i d t h  m   
V t  T h e o r e t i c a l  o p e r a t i o n  s p e e d  k m / h  2 . 0  
f e  F i e l d  e f f i c i e n c y  i n  d e c i m a l  0 . 7 5  
 
 

E x e r c i s e  4 - 4 .  H o w  m a n y  m a c h i n e r y  s e t s  a r e  n e c e s s a r y  t o  n e x t  f a r m .  

s y m b o l  t e r m  u n i t  e x a m p l
e  

M  N u m b e r  o f  m a c h i n e  s e t  -   
A  A r e a  h a  5 0  

C A S  C o v e r a g e  o f  o n e  s e t  h a  1 3  
 
 
E x e r c i s e  4 - 5 .  :  H o w  m a n y  t r a c t o r s  a n d  i m p l e m e n t s  a r e  r e q u i r e d  f o r  t h e  
f o l l o w i n g  f a r m  w o r k  b y  3 5 P S  t r a c t o r  ( A r e a :  A  =  5 0  h a  a n d  A v a i l a b l e  n e t  
w o r k i n g  h o u r :  A N W H = 2 5 0  h )  

F a r m  w o r k  I m p l e m e n t  W o r k  c a p a c i t y :  
W C  

N u m b e r  o f  
o p e r a t i o n :  N

R e q u i r e d  n u m b e r  
o f  i m p l e m e n t  

  h / h a  t i m e s   
T i l l a g e  R o t a r y  5  1  
H a r r o w  R o t a r y  4  2  

 

L e v e l i n g  T o o t h  
h a r r o w  1  2   

S e e d i n g  G r a i n  d r i l l  3  1   
P r e s s i n g  R o l l e r  2  1   
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E x e r c i s e  4 - 6 .  :  L i s t  u p  w o r k s  a n d  m a c h i n e r y  o f  y o u r  c o n v e n t i o n a l  f a r m .  
( u s e  F M - P l a n - f o r _ c o n v e n t i o n a l . x l s )  

 
E x e r c i s e  4 - 7 .  D i s c u s s  t h e  c o s t s  o f  t i l l a g e  a t  f a r m  s c a l e  o f  1  h a .  
 D i s c u s s  h o w  a b o u t  t h e  c o s t s  a t  1 0 h a  f a r m  s c a l e .  
 D i s c u s s  h o w  t o  i m p r o v e  s h a r e  o f  t h e m  a c t u a l l y .  
 U s e  T a b l e  4 - 1  1  C o s t  o f  R o t a r y  t i l l a g e  
 
 
E x e r c i s e  4 - 8 .  W e  h a v e  f a r m  w o r k  s y s t e m  d a t a  o f  o u r  t h e m e  e x p e r i m e n t  a s  
f o l l o w i n g  t a b l e .  W h a t  a n d  h o w  f a r m  w o r k  s h o u l d  b e  i m p r o v e d  f o r  m o r e  
c o v e r a g e .  
 
 
E x e r c i s e  4 - 9 .  D i s c u s s  t h e  i d e a  a n d  p l a n  f o r  m o r e  e c o n o m i c a l  f a r m  w o r k  
s y s t e m  i n  c a s e  o f  1 0 h a  f a r m  s c a l e .  

 F a r m  w o r k  D a i l y  
C a p a c i t y  

N o .  o f  
m a c h i n e  

s e t  

W o r k i n g  
d a y s  

R a t e  o f  
a v a i l a b l e  

d a y  

A v a i l a b l e  
w o r k  d a y s  

C o v e r a g e  
o f  o n e  s e t

  D C  M  D W P  A D R  A W D  C A S  
N o  N a m e  h a / d  -  d  %  d  h a  

1  T i l l a g e  1 . 8 3  1  7 0  7 3  5 1 . 1  9 3 . 5  
2  P u d d l i n g  1 . 9 2  1  3 0  7 3  2 1 . 9  4 2 . 0  
3  T r a n s p l a n t i n g  1 . 3 4  1  3 0  7 3  2 1 . 9  2 9 . 4  
4  C a r i n g  c r o p  0 . 4 4  1  4 7  6 5  3 0 . 6  1 3 . 5  

5  C h e m i c a l  
a p p l i c a t i o n  2 . 9 2  1  4 7  6 5  3 0 . 6  8 9 . 5  

6  H a r v e s t  0 . 3 3  1  4 7  6 5  3 0 . 6  1 0 . 1  
7  D r y i n g   1  4 7  6 5  3 0 . 6  1 0 0 0 . 0  

 
 

E x e r c i s e  4 - 1 0 .  
O b t a i n  C o v e r a g e  o f  p l u r a l  w o r k s  ( C A _ W p ) ,  w h e n  D a i l y  C a p a c i t y  o f  f a r m  
w o r k - 1  ( D C 1 )  = 1  h a / d ,  D a i l y  C a p a c i t y  o f  f a r m  w o r k - 2  ( D C 2 )  = 0 . 5  h a / d  a n d  
A v a i l a b l e  w o r k  d a y s  ( A W D )  = 5 0  d .  
 
 
E x e r c i s e  4 - 1 1 .  W h e n  t h e  f a r m  w o r k  p e r i o d  s c h e d u l e  i s  g i v e n  a s  f o l l o w i n g  
t a b l e ,  o b t a i n  t h e  c o v e r a g e  o f  t h e s e  f a r m  w o r k .  

 - - - - - - - - - - - - - - - - - - - - - -  S  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
W o r k - 1   - - - - - - - - - - - - - - - - - - S 1  - - - - - - - - - - - - - - - - - -  
W o r k - 2    - - - - - - - - - - - - - -  S 2  - - - - - - - - - - - - - -   

 - - - - - - - - -  s 1  - - - - - - - - - - - - - - - - - -  s 2  - - - - - - - - - - - -  
W h e r e ,   
S y m b o l  t e r m   W o r k  C a p a c i t y :  W C  
  d  d / h a  
S  T o t a l  a v a i l a b l e  w o r k i n g  h o u r  2 0   
S 1  A v a i l a b l e  w o r k i n g  h o u r  f o r  w o r k - 1  1 4  D C a 1  =  8 . 0  
S 2  A v a i l a b l e  w o r k i n g  h o u r  f o r  w o r k - 2  8  D C a 2  =  2 . 0  
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E x e r c i s e  4 - 1 2 .  O b t a i n  M a x i m u m  n u m b e r  o f  w o r k e r s ,  T o t a l  M a n - h o u r s  p e r  h a ,  
C o v e r a g e  o f  s y s t e m ,  A n n u a l  t o t a l  c o s t  p e r  h a  a t  f a r m  s c a l e  o f  1 0  h a ,  a n d  c o s t  
i n d e x  o f  e a c h  w o r k  a n d  a t  f a r m  s c a l e  1 0  h a  i n  n e x t  t a b l e .  
 
A s s u m e ,  S a l e s  p e r  h a  =  1 2 , 0 1 5  $ / h a  

N
o  W o r k  M  N

w  M H  F C  V C a  C A  T C - 1 0 h a  C I - 1 0 h a

  -  -  h / h a  $  $ / h a  h a  $ / h a   
1  T i l l a g e  1  1  3 . 5  0  7 9  9 3  7 9  0 . 7  
2  P u d d l i n g  1  1  3 . 3  1 , 3 5 0  7 4  4 2    
 N u r s e r y     0  1 , 2 3 0  -    

3  T r a n s p l a n t i n g  1  2  9 . 5  4 , 0 5 0  1 0 0  2 9    
4  C a r i n g  c r o p  1  1  1 2 . 5  3 2 4  1 5 3  1 3  1 8 5  1 . 5  
5  C h e m i c a l  

a p p l i c a t i o n  1  3  5 . 7  5 4 9  1 1 8  8 7  1 7 3  1 . 4  
6  H a r v e s t  1  2  3 3 . 3  4 , 5 0 0  3 3 0  6 . 5  7 8 0  6 . 5  
7  D r y i n g  0  0  0 . 0  0  8 6 5  -  8 6 5  7 . 2  
8  H u s k i n g  0  0  0 . 0  0  2 8 8  -  2 8 8  2 . 4  
9  W a t e r  m a n a g e  0  1  0 . 0  0  2 6 9  -  2 6 9  2 . 2  
  m a x  s u m  s u m  s u m  m i n  s u m  s u m  
W o r k  s y s t e m  1    1 0 , 7 7 3 3 , 5 0 6     

W h e r e ,  
s y m b o l  t e r m  u n i t  

T O W  T y p e  o f  w o r k :  M =  M a c h i n e ,  C =  C o n t r a c t ,  L =  M a n u a l  -  
M ,  N w  N o .  o f  m a c h i n e ,  w o r k e r s  -  
W C  W o r k  c a p a c i t y  h / h a  
M H  M a n - h o u r s  p e r  h a  h / h a  
F C  A n n u a l  f i x e d  c o s t  $  
V C a  V a r i a b l e  c o s t  p e r  h a  $ / h a  
C A  C o v e r e d  a r e a  h a  
T C - 1 0 h a  A n n u a l  t o t a l  c o s t  p e r  h a  a t  f a r m  s c a l e  o f  1 0 h a  $ / h a  
C I  C o s t  i n d e x  ( x 1 0 0 ) :  =  C o s t  p e r  h a /  S a l e s  p e r  h a  -  

 
 
E x e r c i s e  4 - 1 3 .  O b t a i n  t h e  t o t a l  p r o f i t  a n d  t h e  p r o f i t  p e r  h a  o f  a  f a r m  w o r k  
s y s t e m  g i v e  i n  n e x t  t a b l e .  

s y m b o l  t e r m  u n i t  E x a m p l e  
P S a  S a l e s  p e r  h a  $ / h a  1 2 , 0 1 5  
P S  T o t a l  S a l e s  a t  a r e a  =  F a r m  s c a l e  $   
F C  A n n u a l  f i x e d  c o s t  $  1 0 , 7 7 3  
A  F a r m  s c a l e  h a  1 0 . 0  
V C a  E f f e c t i v e  F i e l d  C a p a c i t y  $ / h a  3 , 4 3 8  
T C a  C o s t  p e r  h a  a t  a r e a  =  F a r m  s c a l e  $ / h a   
T C  T o t a l  C o s t  a t  a r e a  =  F a r m  s c a l e  $   
P R  T o t a l  P r o f i t  $   
P R a  P r o f i t  p e r  h a :   $ / h a   

 
 
E x e r c i s e  4 - 1 4 .  W h e n  a n n u a l  o p e r a t i o n  a r e a  i s  l a r g e r  t h a n  t h e  c o v e r a g e ,  w e  
n e e d  t o  s u p p l y  t h e  a d d i t i o n a l  m a c h i n e r y  o r  w o r k e r ,  a n d  m a c h i n e r y  c o s t  i s  
c a l c u l a t e d  a c c o r d i n g l y .  
 

M s y s  =  I N T ( A a  /  C A S  +  1 )      
F C a  =  F C s  *  M s y s  /  A a       
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W h e r e ,  
s y m b o l  t e r m  u n i t  E x a m p l e  

M s y s  N u m b e r  o f  m a c h i n e r y  s e t  o f  s y s t e m -   
A a  A n n u a l  f a r m  w o r k  a r e a  h a   

I N T  F u n c t i o n  o f  g e t t i n g  i n t e g e r  -  -  
C A S  C o v e r a g e  o f  o n e  s e t  h a  1 0 . 1  
F C a  F i x e d  c o s t  p e r  h a  $ / h a   
F C s  A n n u a l  f i x e d  c o s t  o f  o n e  s e t  $  4 , 5 0 0  

F i l l  t h e  b l a n k  c o l u m n s  o f  n e x t  t a b l e .  
A n n u a l  

f a r m  w o r k  
a r e a  

N o .  o f  s e t  A n n u a l  t o t a l  f i x e d  
c o s t  F i x e d  c o s t  p e r  h a  

A a  M s y s  F C  F C a  
( h a )  -  $  ( $ / h a )  

1  1  4 , 5 0 0  4 , 5 0 0  
5     

1 0     
1 5     
2 0     
3 0     

 
 

E x e r c i s e  4 - 1 5 .  O b t a i n  A n n u a l  T o t a l  f i x e d  c o s t  ( F C )  o f  t h e  f a r m  w o r k  s y s t e m  
f r o m  n e x t  t a b l e  o f  e a c h  f a r m  w o r k .  E x a m i n e  c o s t  p e r  h a  ( T C a )  o f  t h e m .  
V a r i a b l e  c o s t  p e r  h a ( V C a ) = 3 , 4 3 9 $ / h a  
 A n n u a l  f i x e d  c o s t  o f  e a c h  f a r m  w o r k ( F C )  F a r m  w o r k  s y s t e m  

A a  1  2  3  4  5  6  7 8 9 F C  F C a  V C a  T C a  
h a  $  

N o .  
o f  
s e t $  $ / h a  $ / h a  $ / h a  

1  0  1 , 3 5 0  4 , 0 5 0  3 2 4  5 4 9 4 , 5 0 0 0 0 0 1  1 0 , 7 7 3 1 0 , 7 7 3  3 , 4 3 9  1 4 , 2 1 2
5  0  1 , 3 5 0  4 , 0 5 0  3 2 4  5 4 9 4 , 5 0 0 0 0 0 1  1 0 , 7 7 3 2 , 1 5 5  3 , 4 3 9  5 , 5 9 3

1 0  0  1 , 3 5 0  4 , 0 5 0  3 2 4  5 4 9 4 , 5 0 0 0 0 0 1    3 , 4 3 9   
1 5  0  1 , 3 5 0  4 , 0 5 0  6 4 8  5 4 9 9 , 0 0 0 0 0 0 2    3 , 4 3 9   

2 0  0  1 , 3 5 0  4 , 0 5 0  6 4 8  5 4 9 9 , 0 0 0 0 0 0 2    3 , 4 3 9   

2 5  0  1 , 3 5 0  4 , 0 5 0  6 4 8  5 4 9 1 3 , 5 0 0 0 0 0 3    3 , 4 3 9   
3 0  0  1 , 3 5 0  8 , 1 0 0  9 7 2  5 4 9 1 3 , 5 0 0 0 0 0 3  2 4 , 4 7 1 8 1 6  3 , 4 3 9  4 , 2 5 4

 
 
 
E x e r c i s e  4 - 1 6  O b t a i n  A n n u a l  t o t a l  c o s t  a t  f a r m  s c a l e  1 ,  1 0 ,  3 0  h a ,  S a l e s  
a m o u n t  o f  p r o d u c t ,  C o s t  i n d e x  a t  t h e  f a r m  s c a l e ,  n o .  2 , 3 , 4  i n  n e x t  t a b l e .  
 

N o
.  S y s t e m  T y p e  F C  V C a  A  T C - 1 h a T C -

1 0 h a
T C -
3 0 h a  

P S a  
 

   $  $ / h a  h a  $ / h a  $ / h a  $ / h a  $ / h a  

1  F S 0 1 - J  T E  1 0 , 7 7 3 3 , 5 0 6 6 . 5 1 4 , 2 7 9 4 , 5 8 3 3 , 8 6 5  1 2 , 0 1 5
2  F S 0 1 - X  T E  1 0 , 0 0 0 3 , 0 0 0 1 0  1 2 , 0 0 0
3  F S 0 1 - Y  T E  1 2 , 0 0 0 2 , 5 0 0 2 0  1 2 , 0 0 0
4  F S 0 1 - Z  T E  1 5 , 0 0 0 2 , 0 0 0 3 0  1 2 , 0 0 0
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W h e r e ,  
s y m b o l  t e r m  u n i t 1  2  3  4  
A  F a r m  s c a l e  o f  s y s t e m  h a  6 . 5  1 0  2 0  3 0  
N w - m a x  N u m b e r  o f  w o r k e r s  a v a i l a b l e  -  3  3  3  3  
T M H  T o t a l  M a n - h o u r s  p e r  h a  h / h a 6 8  5 0  4 0  3 0  
F C  A n n u a l  f i x e d  c o s t  $      
V C a  V a r i a b l e  c o s t  p e r  h a  $ / h a     
T C - *  A n n u a l  c o s t  p e r  h a  a t  f a r m  s c a l e  o f  * $ / h a -  -  -  -  
P S a  S a l e s  p e r  h a  $ / h a     
P R a  P r o f i t  p e r  h a  $ / h a 6 , 8 5 2    
A b p  B r e a k - e v e n  p o i n t  h a  1 . 2 7 1 . 1 1  1 . 2 6  1 . 5 0  
C I  C o s t  i n d e x  ( x 1 0 0 ) :  =  C o s t  /  S a l e s  -  4 3     

 
 
E x e r c i s e  4 - 1 7 .  O b t a i n  t h e  b r e a k - e v e n  p o i n t  o f  a r e a ,  u s i n g  n e x t  t a b l e .  

s y m b o l  t e r m  u n i t  E x a m p l e  
P S a  S a l e s  p e r  h a  $ / h a  1 2 , 0 1 5  
A b p  B r e a k - e v e n  p o i n t  o f  a r e a h a   
F C  A n n u a l  t o t a l  f i x e d  c o s t  $  1 0 , 7 7 3  

V C a  To t a l  v a r i a b l e  c o s t  p e r  h a $ / h a  3 , 4 3 9  
 

E x e r c i s e  4 - 1 8 .  O b t a i n  N e t  I n c o m e  o f  f a m i l y  f a r m ,  w h e n  P r o f i t = 2 , 6 0 0 $  a n d  
L a b o r  C o s t  =  7 5 0 $ .  
 
 
E x e r c i s e  4 - 1 9 .  D i s c u s s  o n  c o v e r a g e  o f  e a c h  w o r k  o n  T a b l e 4 - 2 - 8 .  
 
 
E x e r c i s e  4 - 2 0 .  D i s c u s s  o n  M a n - h o u r s  p e r  h a ,  T o t a l  c o s t  p e r  h a  a n d  C o s t  
i n d e x  o n  T a b l e 4 - 2 - 9 .  
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