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ABSTRACT 

An ex peri ment was established at Manat!, P uerto Rico, on a Bayam6n 
fine sandy loam to determine the inf1uence of three di fferent planting 
distances and fert il izer applica tions on yield of t he new pineapple va riety 
PR 1-67. The three distances compared in the experiment varied on ly 
along the lines of double rows and cons isted of in terva ls of 12, 18 a nd 24 
in , equ ivalent to 13,403, 8,944 and 6.701 plants per acre , respectively. 
Fertili zer applicat ions were 1.5075 ton/acre for the 12- in spacing, 1.006 
ton/acre for the 18- in spac ing and 0.7545 ton/acre for t he 24- in planti ng 
distance in the first crop ; a nd .4188, .2795, and .2094 ton /acre, respec­
t ively, for t he second crop. 

The best plant ing d istance and fert ilize r application for the plant crop 
was 24 in between rows and 12 in wit hin the row with 1.5075 tons/acre of 
13-3-12 fert ilize r. 

INTRODUCTION 

A pi neapple breeding program was begun by th is S ta tion in 1947 in 
view of the im porta nce and need for im provement of th is frui t. T his work 
has continued to t he present , its main achievement being the develop­
ment of a new p ineapp le variety : PR 1-67 (5,6). 

Different varieties may respond different ly to cul tu ra l practices, so 
re-evaluation of manage men t requirements of new variet ies are often 
necessary. This pape r presents the results of a study undertaken to de­
termine the inf1uence of three d ifferent plant ing dis tances and fertilizer 
applications on yield of PR 1-67. 

MATERIAL AND METHODS 

An experiment was established at Ma nat1 on a Bayam6n fine sandy 
loa m on December 22, 1966, to determ ine the effect of plan t ing distance 
and rate of fertilization on yield of PR 1-67. 

The soi l was t reated before planting with 1 gal/acre (25% a. i. ) of 
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Aldrin 3 and 6 gal/acre of Nemagon to control soi l insects (2) and nema­
todes (2) , respectively. 

The exper imental design was balanced incomplete blocks (pa ired 
plots) with three treatments and six rep lications . Planting distances were 
as follows: 1) 24 in between rows and 12 in within the row; 2) 24 in 
between rows and 18 in within the row; and 3) :24 in between rows and 24 
in within the row . Each plant rece i\·ed :3.6 oz of 1:3-:3-1:2 fert ili zer for the 
plant crop and 1 oz of the same fer t ilizer for the second (ratoon) crop. 
Thus, the p lants planted at :24 >- 12 in rece ived fertilizer at the rate of 
1.5075 tons/acre in the first crop; those at 24 x 18 in received 1.006 
tons/acre; and those at 24 x 24 in received 0. 7545 ton/acre. The tota l 
amounts of fert ili zer indicated were made to t he plant crop in four 
a ppl ica t ions . 

The planting syste m was si milar to the one current ly used with the 
Red Span ish variety (3) . which consis ts of double rows 24 in apart with a 
passageway 54 in wide between t he doub le rows. T he three di fferent 
planting distances compared in the experiment var ied only a long the 
lines of double rows. cons isti ng of intervals of 12, 18 and 24 in equ iva lent 
to 13,403, 8,944, a nd 6,701 plants per ac re, respect ively. 

The exper imental plots were 19.5 x 24 ft, a nd the total exper imental 
area was approximately 117 x 80ft . Dependi ng on the t rea t ment. t he 
number of p la nts per plo t varied as follows: treatment L 144 plants; 
treatment 2, 96; and treatment 3, 72 . 

The fruits of the first and second crops were ha rvested when ripe, their 
weight recorded and statist ica l a na lyses of the da ta performed. 

RESULTS 

FLRST CHOP 

Effect of T reatments on Fruit Yield 

There were sign ifica nt differences in yie ld due to va rying spac ing and 
fertili zation (table 1). The yie ld obtained with maximum pla nt dens ity 
and fert ilizer application exceeded in a highly significant way the yields 
obtained with lower plant densit ies and rates of fert il izer appl ication . 
Yields of pineapples planted at 24 x 18 in and receiving 1.0060 ton/ac re 
of fert il ize r outy ielded at t he 1 (;; prob a bi lity level those p la nted at 24 x 
24 in a nd receiving only 0.7545 ton/acre of fert ilizer. T herefore , accord ing 

3 Trade names are used in th is publication solely for the purpose of prclYid ing- specific 
information. Mention of a t rade name does not constitute a g-uara ntee or war ranty of equi p­
ment or mate rials by the Agricu ltura l E xperimen t Station of the Un ivers ity of Puerto 
Rico or an endorse ment over other equ ipmen t or materials not mentioned. 
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to these resul ts 24 x 12 in spacing and 1.5075 tons/acre fertili zer was the 
best of the t hree prac ti ces tested, produc ing the highest y ield of fru it. 
F ruit yield from the first crop inc reased wit h inc reasing plant density 
and fert ili zer applica tion . These observat ions are in line wit h resu lts 
reported by Pennock (4) in P uerto Rico, S u (7) in Ta iwa n. Wee (8 ) in 
Malaysia. and Cannon ( l) in Austra lia. 

Effect of Treatments on Fru it Size and Weight 

Data obtained with respect to average fruit s ize and fruit weight under 
eac h p lanting distance a nd fert ilizer application are presented in tab le 2. 

Stat ist ica l ana lysis of t he da ta s hows that there was no s ign ifi ca nt 
d ifference between mean weigh ts of fruits from plants a t 24 x 12 and 24 
x 18 in . Fru its from pla nt s at t he 24 x 24 in spacing weighed more at t he 
1% level of proba bility tha n t hose a t 24 x 12 a nd 24 x 18 in, however. 
T h us. the 24 x 24 in planting dist a nce, wit h the m in imum quan tity of 
fert ilizer per ac re, produced the heavi est fru it . P en nock (4 ), Su (7). Wee 
(8 ), and Ca nn on (1) obt a ined s im il ar resu lts . 

Frui ts from pla nts at 24 x 24 in were s igni fica nt ly wider t han t hose at 
24 x 12 in . No signi ficant differences were observed in frui t lengt h due to 
pl a n ting distance or rat e of fertil izer ap pli ca t ion. 

TABLE I. - Pineapple y ield of first crop 

Treatment 
Plants/ Fruits/ Yield/ 

Number Planting Fert ilizer ac re acre acre 
dista nce per aere 

Tons N umber Number Tons 

2~ x 1:2 in 1.5075 1:uo:l 9.882 :31.:28 a' 

2~ x 18 in 1.0060 8.944 8.454 20.81 b 
24 x 24 in .7545 6. 70! 6.267 l7.6fi c 

' A ll va lues with the same letter do not diffe r s ignificantly at the 5 "'i leve l. 

T AH I.E '2.-Mean u·eight , tcidth and !en;;th of fruit in the first crop 

T reatment 
Mec.111 frui t Mean fru it Mean fruit 

:\umber Planting Fertilizer weight wi dth lengt h 
distanee per acre 

Ton.'i Lb [ n [ n 

24 x 12 in l. ii07f) 4.69 a' 5.2:2 a :) .50 a 

24 •, 18 in I 0060 4 .87 a 5.fil ab 5.77 a 
:24 x 24 in .7545 fi.28 h 5.60 b .') .S:l a 

'All means with the sa me le t ter do not di ffe r s ign ifican tlv a t the 5 ''f level 
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SECOND CROP [RATOO:\ I 

Effect of Treatments on Fruit Yield, Size and Weight 

Statistical analysis of the yie ld data (table 3) indicated that there were 
significant differences between the effect of the different planting 
distances and ferti lizer applications on fruit y ield . Yield of plants at 24 x 
12 in and maximum rate of fertilization were larger at the 1 'lc probability 
level than those of the plants at 24 x 18 and 24 x 24 in and lower rates of 
fert ilization . 

Just as in the first crop, 24 x 12 in and maximum rate of fertilizer 
applicat ion proved to be best among the treatments compared, but in 
th is case the amount of ferti li zer applied was less: 1 oz/per plant vs . 3.6 

Number 

2 

3 

TABLE 3.-Pineapp/e vield of the second or first ratoun crop 

Treatment 
Plants/ Fruits/ 

Planting Fertilizer acre acre 
di stance per acre 

Tons Number Number 

24 x 12 in 0.4188 13.40:3 9.882 
24 ;< 18 in .2795 8,944 8,454 
24 x 24 in .2094 6,701 6,267 

Yield/ 
acre 

Tons 

15.09 a' 
12.87 b 
10.45 b 

' All values wit h the sa me letter do not differ sig-nificantly at the 5',f level. 
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FIG. 1.-Tons of frui t per acre in the first crop and first ratoon as relatec! to the number 
of plants and ferti lizer applied per acre. 
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TABLE 4.-Mean wei!{ht, width and len!{th of fruit in the second or first ratoon crop 

Number 

2 
3 

Treatment 

Planting 
distance 

24 x 12 in 
24 x 18 in 
24 x 24 in 

Fertilizer 
per acre 

Tons 
0.4 188 

.2795 

.2094 

Mean fruit Mean fruit Mean fruit 
weight width lenl(th 

Lb In In 

3.80 a' .5.ll a 5.46a 
:3.61 a 5.00 a 5.39 a 
3.67 a 5.07 a 5.44a 

'All means with the same letter do not differ s ignificant ly at the 5"'r level. 
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oz in the plant crop (fig. 1) . No other differences were ascribed to the 
treatments tested (tables 3 a nd 4). Since fruit size was about the same in 
all cases y ield was approximately proport ional to the number of fruits 
harvested, which in turn was governed by the number of plants per acre . 
This was also reported by Su (7) working with variety Smooth Cayenne. 
Wee (8) obtained the ~arne results in Malaysia working with the variety 
S ingapore Spanish. 

RESUMEN 

El tamaiio de Ia fruta es muy importance en Ia producci6n de Ia piiia. E n este experi­
mento con Ia nueva varieda PR 1-67, se probaron tres distancias de siembra y tres aplica­
ciones de abono. 

En Ia siembra de plantilla se obtuvo el rend imiento mas elevado (31.28 T./acre) usando 
Ia distancia mas corta entre plantas ( 12 pulgadas) y una aplicaci6n de a bono de 1.5075 
T./acre. El peso medio de fruta fue de 4.69 lb. (2. 127 kg.). E n el retoiio, Ia producci6n mas 
a lta ( 15.09 T./acre) se obtuvo usando esta misma dist.ancia con una a plicaci6n de a bono de 
0.4188 T./acre. 

De las tres practicas comparadas Ia mejor fue Ia siembra a 24 pulgadas entre hileras y 12 
pulgadas entre plantas en Ia hilera. aplicando 1.5075 T ./acre de abono del analisis 13-3-12 
para Ia s iembra de plantilla y 0.4188 T./acre para el retoiio. 
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