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In t roduct ion  

In Matagalpa,  Nicaragua t h e  most common cropping system prac t iced  by 
f a rmers  i s  maize ( Z e a  mays L.) fol lowed by bean  (Phaseolous vulgaris L.) in 
sequence ,  th is  system gene ra t e s  little income. Previous r e s e a r c h  ca r r i ed  o u t  
by  C A T I E  (1, 21, h a s  demonst ra ted  t h e  feasibility of subst i tut ing toma to  
(Lycopersicum sculentum L.) for beans,  which h a s  resu l ted  in a significant 

i nc rease  in f a rmer ' s  income. 

Research conducted  in Matagalpa by C A T I E  in 1980, and 1981 (1, 2) 
determined t h a t  one  of  t h e  most critical f a c t o r s  a f f e c t i n g  toma to  yields in 
t h e  a r e a  was t h e  amount  of N available.  The objec t ive  of  this r e s e a r c h  was 
t o  develope  a f e r t i l i z e r  program for  a maize- tomato re lay  system under 
minimum t i l lage  man a g e  m e n t  . 

M a t e r i a l s  and Methods 

Five N r a t e s  (0, 60, 120, 180, and  240 kg/ha)  and t w o  K r a t e s  (60 and 90 
kg/ha)  were compared,  during t h e  1982 growing season.  T h e  experiment  was 
conducted  a t  t h r e e  sites under a completely randomized block design with 
f o u r  rep l ica t ions  a t  each  site. The  expe r imen ta l  plot  consisted of fou r  rows 
5 m long and 0.8 m wide, all measurements  were t aken  in t h e  t w o  c e n t r a l  
rows. 

O n  J u n e  1, 1 9 8 2 ,  maize ( cu l t i va r  "NB-3") was planted under convent ional  
t i l lage  ( t h r e e  passes with an Egyptian wooden plow), leaving t w o  plants  
eve ry  0.5 m. A t  planting, all maize plots were fe r t i l i zed  w i t h  132 kg/ha of 
t h e  formula 17-45-2 (N-P-K, r e spec t ive ly )  and 2 5  days  a f t e r  plant ing side 
dressed with 98 kg/ha of  urea. 

O n  September  1 3 ,  t o m a t o  p lants  (cu l t ivar  "Tropic") were t ransplanted  
within t h e  rows  of corn,  leaving one  plant eve ry  0.50 m ( a t  t h e  midpoint 
b e t w e e n  maize hills). Corn plants  were comple te ly  defo l ia ted  1 5  days  a f t e r  
t oma toes  w e r e  t ransplanted .  The N fe r t i l i za t ion  program for  t h e  tomato was 
as follows: one  half of t h e  amounts  of N, and all t h e  P and K were applied 
a t  t h e  t i m e  of t ranplant ;  excep t  for t h e  60 kg N/ha where all t h e  N w a s  
applied a t  t ransplant .  Thir ty days  a f t e r  t r ansp lan t  t h e  N rates were 
completed by s ide  dressing. 

Make plots  were kep t  free of  weeds with post-directed applicat ions of 
Pa raqua t  (1 or 2 1/ha, depending on t h e  site). Th i r ty  days  a f t e r  t h e  toma to  

35 



plants were t ransplanted  t h e  field was covered with an applicat ion of 0.5 
kg/ha of Sencor product  (Metrabuzin). Diseases and in sec t s  were 
control led with a l t e r n a t e  applicat ions of labeled r a t e s  of M etamidophos, 
D eca m ethr ine ,  C hlorot halo nil, and Propineb. 

Results  and Discussion 
M a i z e  

In a l l  three sites t h e r e  were no d i f ferences  be tween  maize t r e a t m e n t s  
for number of plants p e r  plot,  number of ears, and number of damaged ears. 
Dif ferences  in s i t e s  1 and 3 were found be tween t r e a t m e n t s  F or y ie ld ,  none 
were found in s i t e  2 ( tab le  1). T h e  lowest  ( 4940  kg/ha)  and highest  (7557 
kg/ha)  corn grain y i e l d  were observed at s i t e s  2 and 1, respect ively.  Bo th  
of t hese  yields are w e l l  above  t h e  a rea ' s  average  for farmer ' s  ( 1900  kg/ha)  
t h a t  has  been  r epor t ed  in t h e  l i t e r a t u r e  (2). 

Tomato 

In site 1, s t a t i s t i c a l  d i f fe rences  (p=O.01) were found be tween  N 
t r e a t m e n t s  for number of plants  at ha rves t ,  number of frui ts ,  number of 
hea l thy  f ru i t s ,  and yield (Table 2). T h e  highest  yields (21,688 kg/ha) were 
obta ined  w i t h  180-60-90 kg/ha of N-P-K. Comparing K rates, no d i f f e rences  
(p=0.0l) were found be tween  60 and 90 kg K/ha (Table 3). 

Site 2 was severe ly  a f f e c t e d  by dry period 35 days a f t e r  planting, 
causing a reduction in yield in comparison t o  site one (Table 3). T h e  
h ighes t  yields (13,405 kg/ha) were obtained w i t h  240 k g  N/ha, but  there was 
no difference be tween  this  t r e a t m e n t  and 1 8 0  kg N/ha. A s  in site 1,  K d i d  
n o t  a f f e c t  yield (Table 3 ) .  

Site 3 was also severe ly  a f f e c t e d  by drought ,  this  may have prevented  
a n y  t r e a t m e n t  e f f ec t s .  Nevertheless ,  t h e  resu l t s  follow a similar t rend  as 
those  observed in sites 1 and '2 (Tables 2 and 3 ) .  T h e  highest  yields (16,531 
kg/ha)  were obtained with 240 kg N/ha. Again, as  in t h e  other t w o  s i t e s  K 
did not  affect yield (Table 3 ) .  

T h e  results in all three sites ind ica t e  a tendency for inc reases  in 
number of fruits and yield (Tables 2 and 3) as the rate of Y increased. It 
is also appa ren t  t h a t  t h e  point of diminishing r e tu rns  is l oca t ed  somewhere  
be tween  1 8 0  and 240  kg N/ha. 

A pa r t i a l  analysis of cos t s  indica ted  t h a t  costs  increased  as  �er t i f izer  
s a t e s  increased .  In sites 1 and 3 t h e  highest  n e t  income per  h e c t a r e  was 
obta ined  w i t h  180 kg N/ha, and in site 2 with 240  kg N/ha. A similar 
t endency  was observed for t h e  benefit/cost ra t io ,  cash r e t u r n  per  dollar  
inves ted  i n  fertilizers and pest icides,  and cash r e tu rn  per  hour of labor  
input .  
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TABLE 1.  Corn G r a i n  Y i e l d  i n  a Maize-Tomato S e q u e n t i a l  
Cropp ing  System i n  Y a t a g a l p a ,  N i c a r a g u a ,  1982. 

PLOT TKEATNENT ________- CORN G R A I N  
NO N-P-K 2 SITE 3 

_ _ _ _ _ _ _ _ _ _ _ _,------
1 60-60-0 6524 a h  * 5069 a 6158 a h  
2 6111 b 5914 a 5911 a b  

60-60-0 7093 a b  4947 a 5325 a 
4 -o 6649 a b  6164 a 5847 
5 7156 a b  4940 a 5447 ba 
6 60-60-0 6509 a b  6840 a 5436 a b  
7 60-60-0 7557 a 6952 a a 
3 60-60-0 6989 a b  5744 a 5515 a b  
9 60-60-0 6992 a b  4976 a 5859 a b  

* Values  w i t h i n  a column followed by t h e  same l e t t e r  a r e  
n o t  s t a t i s t i c a l l y  d i f f e r e n t .  

TABLE 2 .  E f f e c t  of N and K R a t e s  on t h e  Aeronomic T r a i t s  of  
Tomato i n  a Maize-Tomato S e q u e n t i a l  Cropp ing  System. 
M a t a g a l p a ,  N i c a r a g u a ,  1982. 

PLOT TREATYENT POPULATION * DAMAGED FRUITS* 
NO N-P-K P l a n t  Fru Fru i t s  / h a  

1 0-0-0 16875 b ** 5000 d 77625 e 
2 20750 a 12250 a b  abc  
3 a abc  196875 
4 120-60-60 19750 a b  7625 92125 c d e  
5 12 90 bc 5500 85625 d e  
5 29875 a 10875 a h  123250 a h  
7 130-65-60 21375 a a 134000 a b  
8 20375 a 9125 133000 a b  
9 24 a 13875 a 137750 a _--___--__-____--___---------------------------------------

* Average  o f  three s i t e s
** Values  w i t h i n  a column f o l l o w e d  by t h e  s a n e  l e t t e r  a r e  
n o t  statistically d i f f e r e n t  
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-- - - - - - - - -------- ------- kg/ha 
8219 c* 5188 c 

14250 bc 10313 ab 
12573 bc 7750 bc 
10484 c 3734 abc 
9453 c 7094 bc 

16563 ab 10953 ab 

10609 a 
11313 a 

10484 a 
11140 a 
13500 a 
15031 a 
16531 a 
14719 a 

12047 a 

0-0-0 
60-60-60 
60-60-90 

120-60-60 
120-60-90 
18 0-60 -60 
180-60-90 
240-60-60 
24 0-60-90 

21688 a 
17719 ab  
15656 a b  

9609 abc 
11094 ab 
13406 a 

* Values w i t h i n  a column fol lowed 
a r e  not s t a t i s t i c a l l y  different. 

b y  the same l e t t e r  
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