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Appendix C:  Tableau of Mathematical
Optimization Model



139

U n its A c re s A c re s A c re s A c re s A c re s A c re s A c re s A c re s A c re s
O b j  C j 's - 5 0 0 0 - 5 1 0 0 - 6 2 2 2 - 8 2 6 0 - 6 5 0 0 - 7 0 0 0 - 4 0 0 0 - 4 0 0 0 - 5 5 0 0

A c t iv it i e s G ro w  P e p p e r G ro w  P e p p e r -  IP M G ro w  c o rn G ro w  P u m p k in G ro w  S w e e t G ro w  S w e e t  -  IP M G ro w  C a l la lo o G ro w  C a l la lo o G ro w  C a l la lo o  -  IP M
S o lu t io n 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0

A c re s L a n d 1 1 1 1 1 1 1 1 1
$ J M C re d it - 5 0 0 0 - 5 1 0 0 - 6 2 2 2 - 8 2 6 0 - 6 5 0 0 - 7 0 0 0 - 4 0 0 0 - 4 0 0 0 - 5 5 0 0
$ J M S u b  C r e d i t  L im it

H o u r s /Y e a r W a te r 4 1 6 4 1 6 5 2 0 5 2 0 3 1 2 3 6 4 2 0 8 2 0 8 2 0 8
M a x  H o u r s /W k P u m p  W a te r
M a x  H o u r s /W k N IC  W a te r

5 0  K g  b a g F e rt  -  P e p p e r 1 1
B o t t le In s e c t  -  P e p p e r 2 0 .5
B o t t le H e rb  -  P e p p e r 0 .5 0 .5

5 0  K g  b a g F e rt  -  C o rn 1
B o t t le In s e c t  -  C o rn 1
B o t t le H e rb  -  C o r n 1

5 0  K g  b a g F e rt  -  P u m p 1
B o t t le In s e c t  -  P u m p 1
B o t t le H e rb  -  P u m p 1
B o t t le F u n g - p u m p 1

5 0  K g  b a g F e rt - S w e e t 1 1
B o t t le H e rb -S w e e t 1 1

5 0  K g  b a g F e rt  -  C a lla lo o 1 1 1
B o t t le In s e c t  -  C a lla lo o 1 1 0 .5
B o t t le F u n g  -  C a lla lo o 1 1 1

5 0  K g  b a g F e rt  -  C a s s a v a
B o t t le In s e c t  -  C a s s a v a
B o t t le H e rb  -  C a s s a v a

5 0  K g  b a g F e rt  -  S u g a r
B o t t le H e rb  -  S u g a r

M a n -D a y s M a y  L a b o r 0 1 .2 5 3 .9 7 .3 5 0 0 3 .2 5 0 0
M a n -D a y s J u n e  L a b o r 1 .5 1 .2 5 5 .5 9 .2 5 0 0 2 .5 0 0
M a n -D a y s J u ly  L a b o r 1 0 .7 5 7 .4 8 .2 9 9 7 .2 5 0 0
M a n -D a y s A u g u s t  L a b o r 9 9 4 4 .1 7 5 5 5 7 .5 0 0
M a n -D a y s S e p te m b e r 2 .5 2 .5 2 4 .1 7 5 0 0 .5 5 .5 3 .2 5 4 .2 5
M a n -D a y s O c to b e r L a b o r 6 .5 6 .5 0 0 0 0 .5 3 .5 2 .5 3
M a n -D a y s N o v e m b e r  L a b o r 3 .5 4 .5 0 0 2 3 .5 0 7 .2 5 6 .7 5
M a n -D a y s D e c e m b e r L a b o r 1 0 .5 1 4 .5 0 0 2 3 .5 0 7 .5 7
M a n -D a y s J a n u a r y  L a b o r 5 .5 8 .5 0 0 2 0 0 5 .5 5 .5
M a n -D a y s F e b r u a r y  L a b o r 4 .5 6 .5 0 0 2 0 0 3 .5 4 .2 5
M a n -D a y s M a rc h  L a b o r 1 3 0 0 0 0 0 0 0
M a n -D a y s A p r il  L a b o r 0 3 4 .9 8 .4 0 0 0 0 0

P o u n d s H a rv e s t  - P e p p e r 1 0 0 0 0 1 3 0 0 0
P o u n d s H a rv e s t  -  C o rn 3 0 0 0
P o u n d s H a rv e s t  P u m p 7 0 0 0
P o u n d s H a rv e s t - S w e e t 2 6 0 0 3 3 8 0
P o u n d s H a rv e s t - C a l la lo o 8 7 5 0
P o u n d s H a rv e t - C a l .  W in te r 8 7 5 0 1 1 3 7 5
P o u n d s H a rv e s t  -  C a s s a v a

S h o rts  to n s H a rv e s t  -  S u g a r
IP M  R o ta t io n H o t /C o rn - 0 .1 4 1

M a x  a c r e s H o t  P e p p e r 1 1
M a x  a c r e s C o rn 1
M a x  a c r e s P u m p k in 1
M a x  a c r e s S w e e t  P o ta to 1 1
M a x   A c r e C a lla lo o 1 1 1
M a x  a c r e s C a s a v a
M a x  a c r e s S u g a r

P C  Y ie ld  In c r e a s e H a rv e s t  - P e p p e r 0 0
P C  Y ie ld  In c r e a s e H a rv e s t  P u m p 0
P C  Y ie ld  In c r e a s e H a rv e s t - S w e e t 0 0
P C  Y ie ld  In c r e a s e H a rv e s t - C a l la lo o 0
P C  Y ie ld  In c r e a s e H a rv e t - C a l .  W in te r 0 0
P C  Y ie ld  In c r e a s e H a rv e s t  -  C a s s a v a

a.  The credit requirements reflect the costs omitted from the matrix coefficients such as purchasing seeds, land preparation and other operating costs.
b.  Water requirement coefficients reflect the optimal supplemental water for each crop as obtained from farmer interviews and (Lawrence, 1998b) (Martin, 1998) (Clark-Harris, 1998).
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A c re s A c re A c re In te re s t  R a te In te re s t  R a te $ /h o u r  ir r i g a te d $ /h o u r /d a y 5 0  K g  b a g B o t t le s B o t t le s 5 0  K g  b a g B o t t le s
- 5 5 0 0 - 1 2 0 0 0 - 3 2 2 0 0 - 0 .0 3 0 0 - 0 .2 2 5 1 - 1 9 .3 9 - 8 .0 0 - 7 5 0 - 2 0 0 0 - 2 0 0 0 - 3 4 0 0 - 1 4 0 0

G ro w  C a l la lo o  -  IP M G ro w  C a s s a v a G ro w  S u g a r C re d it U n s u b  C r e d i t W a te r W a te r  U n it F e rt  -  P e p p e r In s e c t  -  P e p p e r H e rb  -  P e p p e r F e rt  -  C o rn In s e c t  -  C o rn
0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0

1 1 1
- 5 5 0 0 - 1 2 0 0 0 - 3 2 2 0 0 1 1

1
2 0 8 2 0 8 3 6 4 - 1 - 1

1
1

- 1
- 1

- 1
- 1

- 1

1
0 .5

1
1
1
1

1
1

5 .5 5 0 .5
4 .2 5 7 0 .5

0 0 0 .5
0 2 0 .5
0 2 0 .5
0 0 0 .5
0 0 0 .5
0 2 0 .5

4 .2 5 3 0
3 0 0

6 .7 5 2 5 2
7 2 5 2

1 1 3 7 5

1 3 4 4 0
3 5

1
1

1

0

0
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B o tt le s 5 0  K g  b a g B o t t le s B o t t le s B o t t le s 5 0  K g  b a g B o t t le s 5 0  K g  b a g B o t t le s B o t t le s 5 0  K g  b a g B o t t le s B o t t le s
- 1 0 0 - 2 6 0 0 - 1 6 0 0 - 4 8 0 - 8 0 0 - 2 0 0 0 - 1 8 0 0 - 8 0 0 - 1 7 0 0 - 1 3 0 0 - 2 3 5 0 - 6 0 0 - 4 5 0

H e rb  -  C o r n F e rt  -  P u m p In s e c t  -  P u m p H e rb  -  P u m p F u n g - p u m p F e rt - S w e e t H e rb -S w e e t F e rt  -  C a lla lo o In s e c t  -  C a lla lo o F u n g  -  C a lla lo o F e rt  -  C a s s a v a In s e c t  -  C a s s a v a H e rb  -  C a s s a v a
0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0

- 1
- 1

- 1
- 1

- 1
- 1

- 1
- 1

- 1
- 1

- 1
- 1

- 1
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5 0  K g  b a g B o t t le s M - D M - D M - D M - D M - D M - D M - D M - D M - D M - D M - D M - D M - D M - D M - D M - D M - D M - D M - D M - D M - D M - D M - D
- 2 4 0 0 - 1 9 0 0 - 5 0 0 4 0 0 - 5 0 0 4 0 0 - 5 0 0 4 0 0 - 5 0 0 4 0 0 - 5 0 0 4 0 0 - 5 0 0 4 0 0 - 5 0 0 4 0 0 - 5 0 0 4 0 0 - 5 0 0 4 0 0 - 5 0 0 4 0 0 - 5 0 0 4 0 0 - 5 0 0

F e rt  -  S u g a r H e rb  -  S u g a r H L -5 S L  -  5 H L -6 S L - 6 H L -7 S L - 7 H L -8 S L - 8 H L -9 S l -9 H L -1 0 S L - 1 0 H L -1 1 S L - 1 1 H L -1 2 S L - 1 2 H L -1 S L - 1 H L -2 S L - 2 H L -3 S L - 3 H L -4
0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0

- 1
- 1

- 1 1
- 1 1

- 1 1
- 1 1

- 1 1
- 1 1

- 1 1
- 1 1

- 1 1
- 1 1

- 1 1
- 1
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M - D P o u n d s P o u n d s P o u n d s P o u n d s P o u n d s P o u n d s P o u n d s T o n s E x p o r t  P r i c e E x p o r t  P r i c e E x p o r t  P r i c e E x p o r t  P r i c e E x p o r t  P r i c e E x p o r t  P r i c e E x p o r t  P r i c e
4 0 0 1 2 .0 0 8 .0 0 8 .0 0 1 2 .0 0 5 .0 0 4 6 1 2 0 0 .0 0 1 2 0 .0 0 8 1 2 5 4 6

S L - 4 S e l l- P e p p e r S e l l- C o rn S e l l P u m p S e l l- S w e e t S e l l C a l la lo o S e l l C a l  W in te r C a s s a v a S e l l S u g a r S e l l- P e p p e r S e l l- C o rn S e l l P u m p S e l l- S w e e t S e l l C a l la lo o S e l l C a l  W in te r C a s s a v a
0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0

1
- 1 - 1

- 1 - 1
- 1 - 1

- 1 - 1
- 1 - 1

- 1 - 1
- 1 - 1

- 1
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P C  E x p o rts P C  E x p o rtsP C  E x p o rts P C  E x p o rts P C  E x p o rts P C  E x p o rts $ J M $ U S T o ta l  R e v e n u e H ir e d  L a b o O w n  L a b o r T o ta l  la b o r N IC
1 2 8 1 2 5 4 6 M a x  P r o f it $ 0 0 .0 0 $ 0 0 5 4 0 5 4 0 0

S e l l- P e p p e r S e l l P u m p S e l l- S w e e t S e l l C a l la lo o S e l l C a l  W in te r C a s s a v a C o n s t r a in t
0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 S o lu t io n V a lu e s

< 0 .0 1 0 L a n d
= 0 .0 0 C re d it
< 0 .0 1 0 0 0 0 0 S u b  C r e d i t  L im it
= 0 .0 0 W a te r
< 0 .0 4 0 P u m p  W a te r
< 0 .0 4 0 N IC  W a te r
= 0 .0 0 F e rt  -  P e p p e r
= 0 .0 0 In s e c t  -  P e p p e r
= 0 .0 0 H e rb  -  P e p p e r
= 0 .0 0 F e rt  -  C o rn
= 0 .0 0 In s e c t  -  C o rn
= 0 .0 0 H e rb  -  C o r n
= 0 .0 0 F e rt  -  P u m p
= 0 .0 0 In s e c t  -  P u m p
= 0 .0 0 H e rb  -  P u m p
= 0 .0 0 F u n g - p u m p
= 0 .0 0 F e rt - S w e e t
= 0 .0 0 H e rb -S w e e t
= 0 .0 0 F e rt  -  C a lla lo o
= 0 .0 0 In s e c t  -  C a lla lo o
= 0 .0 0 F u n g  -  C a lla lo o
= 0 .0 0 F e rt  -  C a s s a v a
= 0 .0 0 In s e c t  -  C a s s a v a
= 0 .0 0 H e rb  -  C a s s a v a
= 0 .0 0 F e rt  -  S u g a r
= 0 .0 0 H e rb  -  S u g a r
< 0 .0 4 5 M a y  L a b o r
< 0 .0 4 5 J u n e  L a b o r
< 0 .0 4 5 J u ly  L a b o r
< 0 .0 4 5 A u g u s t  L a b o r
< 0 .0 4 5 S e p te m b e r
< 0 .0 4 5 O c to b e r L a b o r
< 0 .0 4 5 N o v e m b e r  L a b o r
< 0 .0 4 5 D e c e m b e r L a b o r
< 0 .0 4 5 J a n u a r y  L a b o r
< 0 .0 4 5 F e b r u a r y  L a b o r
< 0 .0 4 5 M a rc h  L a b o r
< 0 .0 4 5 A p r il  L a b o r
= 0 .0 0 H a rv e s t  - P e p p e r
= 0 .0 0 H a rv e s t  -  C o r n
= 0 .0 0 H a rv e s t  P u m p
= 0 .0 0 H a rv e s t - S w e e t
= 0 .0 0 H a rv e s t - C a l la lo o
= 0 .0 0 H a rv e t - C a l .  W in te r
= 0 .0 0 H a rv e s t  -  C a s s a v a
= 0 .0 0 H a rv e s t  -  S u g a r
> 0 .0 0 H o t /C o rn
< 0 .0 0 1 .1 H o t  P e p p e r
< 0 .0 0 1 .2 C o rn
< 0 .0 0 2 .4 P u m p k in
< 0 .0 0 1 .8 S w e e t  P o ta to
< 0 .0 0 0 .2 C a lla lo o
< 0 .0 0 1 .7 C a s a v a
< 0 .0 0 4 .9 S u g a r

- 1 = 0 .0 0 H a rv e s t  - P e p p e r
- 1 = 0 .0 0 H a rv e s t  P u m p

- 1 = 0 .0 0 H a rv e s t - S w e e t
- 1 = 0 .0 0 H a rv e s t - C a l la lo o

- 1 = 0 .0 0 H a rv e t - C a l .  W in te r
- 1 = 0 .0 0 H a rv e s t  -  C a s s a v a


