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ABSTRACT

Plant growth, yield, fruit quality and fruit performance characteristics were
evaluated for transparent (T1)-, white (T2)-, black (T3)-, silver coated black
plastic (T4) mulched, organic mulched, (T5) and non-mulched (T6) peppers
(var. Cubanelle) under drip irrigation during winter and summer of 1981-82.
Values of plant growth parameters, fruit weight, fruit width and length were
significantly higher at 5% level during the winter than during the summer in
each treatment thus resulting in increased winter pepper yield. T1 plots caused
lowest pepper yield at 5% compared to yield of T2, T3, T4, T5 and T6. The
percentage of defective peppers was highest at 5% level during the summer
than during the winter. Second harvest had highest fruit weight at 5% level in
comparison with third and fourth harvests during the winter and summer.

INTRODUCTION

Separation of products into various grades on the basis of quality and
size is the greatest stimulus to better methods of marketing because this
grading helps growers to pool their products in cooperative marketing
associations in order to share equitably in the season’s sales. Any varia-
tion in appearance, texture, taste and other physical characteristics
usually make a difference in the selling price of produce. T'o what extent
USDA grading standards are applicable to vegetables grown in Puerto
Rico remains to be determined. About 83% of total vegetable consump-
tion in Puerto Rico is imported. Local demand for vegetable products
and fresh vegetables (5) as well as the interest of local industry in
marketing fresh vegetables, is increasing.

Albergts and Howard (1) reported that the size and number of pepper
fruits per plant were increased by mulch treatment. Early growth and
marketable yield of pepper were greatest with full bed mulch (1, 5, 6, 8,
10, 11). Aluminum foil mulch contributes to few virus symptoms in
peppers (2, 5, 7) and increased vegetative growth (3, 5, 11). Priester (9)
has outlined guidelines for grading of Cubanelle peppers.

A study to determine the possibility of using different plastic mulches
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for pepper production was conducted at the Fortuna Agricultural Re-
search and Development Center, located on the semiarid southern coast
of Puerto Rico. The soil belongs to the San Anton series with a pH of
7.9. The conductivity of the soil solution is 0.04 mmhos per cm.

The objectives of this study were to evaluate effects of transparent-,
white-, black-, silver-coated black plastic mulches, organic mulch and
non-mulching on commerical yield, plant growth, and fruit quality of
drip irrigated winter and summer peppers (var. Cubanelle) during 1981~
82.

MATERIALS AND METHODS

A drip irrigation system described by Goyal (4) was used in this study.
Laterals of dual chamber drip tubing (chapin 14 mil) with 0.76 mm
orifices spaced 60 cm apart were placed 1.8 m apart to supply the water
to the plants at 55-69 kPa (8-10 lb/in?). Layflat tubing was used for
main and submains. All irrigation materials were placed on the soil
surface. Beds were shaped with a bed shaper on 1.8 m spacing. The
plastic mulch (0.038 mm thick) and organic mulch were manually placed
over the desired beds. Holes were punched in the plastic with a 5 m pipe
at the desired locations. Each plot had 5 beds with outer beds for border.

Summer and winter peppers (var. Cubanelle) were subjected to four
plastic mulch types (transparent = T1, White = T2, black = T3, and
silver coated black = T4), organic mulch (=T5) and control (=T6) with
4 replications. Irrigation was based upon readings of tensiometers in-
stalled at 15 ¢cm depth in the non-mulched plots. The irrigation was
applied when the soil moisture tension, as measured by tensiometers,
was 45 cbars. Irrigation was terminated when the moisture tension
dropped to 15 cbars. Fungicides and insecticides were applied as needed
according to package practices for vegetables by the Agricultural Exper-
iment Station.

PEPPER (WINTER)

Maximum and minimum air temperatures (fig. 1) during the crop
season were 32.2 and 15° C. The seasonal precipitation and class A pan
evaporation (fig. 1) were 204.2 and 601.8 mm, respectively. Pepper
transplants (date of planting in nursery, Nov. 3, 1981) were transplanted
December 5, 1981 on both sides of drip lines in a zigzag pattern at a
distance of 15 cm away from the drip line. Plant spacing was 30 cm down
the row. The dead spots were retransplanted the 9th day. Fertigation®
(KNO; and H3P0O4) was on the 13, 18, 31, 39, 44, 51, 59, 69, and 81st day
after transplanting. The peppers were manually harvested on the 51th,

9 Fertigation is the application of fertilizers via the irrigation system.
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FiG. 1.—Climatic data for drip irrigated winter peppers, 1981-82.

68th, 88th, 104th and 130th day. The last picking was on April 1, 1982.
Fifty peppers were sampled on the 68th, 88th and 104th day and were
transferred to Food Technology Laboratory. The samples from each
treatment were evaluated for pepper length, pepper width and pepper
weight. The percentage of diseased and damaged peppers (9) were also
recorded in each plot. On the 130th day, 10 plants per plot were cut and
were evaluated for plant height, fresh and dry plant weight, number of
secondary and tertiary branches, and stem diameter at 1.3 ¢m from the
root base.
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PEPPER (SUMMER)

Maximum and minimum air temperatures (fig. 2) during the crop
season were 33.4 and 15.0° C. The precipitation and class A pan evapo-
ration (fig. 2) were 282.4 and 720.3 mm, respectively. Pepper transplants
(date of planting in nursery: February 12, 1982) were transplanted March
17, 1982. Dead spots were retransplanted on the 5th day. Fertigation was
on the 33rd, 44th, 69th, 79th, 86th, 93rd, 99th and 105th day. Peppers
were manually harvested on the 64th, 84th, 105th and 125th day. Last
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Fi1G. 2.—Climatic data for drip irrigated summer peppers, 1981-82.
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picking was July 20, 1982. Fifty peppers were sampled on the 64th, 84th
and 105th day and were evaluated for pepper length, width, weight, and
percent defect (9) by the Food Technology Laboratory. On the 125th day,
10 plants per plot were removed to evaluate final plant height, fresh and
dry plant weight, number of branches, and trunk diameter at 1.3 cm from
the root base.

RESULTS AND DISCUSSION

Table 1 shows effects of transparent (T1)-, white (T2)-, black (T3)-,
silver coated black (T4)- plastic mulches, organic mulch (T5) and control
(T6) on commercial pepper yield, final plant height, number of branches,
stem diameter of dry plant, fresh and dry plant weight, and percentage
moisture per plant at the last picking. Crop yield was higher in winter
than in the summer; these differences were significant at the 1% level in
all the treatments except in T2. Treatment T4 yielded 41.9 tons/ha of
commerical peppers compared with 32.7, 32.4, 31.9, 29.9 and 28.8 tons/
ha in the T6, T2, T3, T5 and T1 plots, respectively and was significantly
highest at the 5% level compared with yields of T1, T2, T3, T5 and T6,
during the winter. Crop yield was 12.5, 26.3, 23.3, 25.3, 17.9, and 24.3
tons/ha in the T1, T2, T3, T4, T5 and T6 plots, respectively during the
summer. Treatment T1 had the lowest yield, significant at the 5% level
compared to T4. The differences among the other treatments were not
significant. Final plant height was not significantly different in all the
treatments in winter, whereas T1 had the lowest plant height at the 5%
level compared to other treatments during the summer. T1 plants were
significantly higher (1% level) in winter than in summer. The number of
branches per plant were lowest in T1 compared to other treatments in
winter and in summer. T3 had the highest number of branches in winter
and in summer. In winter, T3 plants had the thickest stem, significant
at the 5% level compared with those of T1 and T6. During the summer,
T1 plants had the thinnest stem, significant at the 1% level compared to
those of T2, T3, T4, T5 plants. Stem in T6 was significantly thinner at
the 5% level than those of T2, T3, T4, T5 plants. Stem thickness did not
differ significantly at the 5% level between summer and winter in each
treatment. During the winter, fresh and dry plant weight were signifi-
cantly highest in T5 compared with those of T1 at the 1% level and with
those of T3 at the 5% level. T'1 plants had the lowest fresh and dry
weights at the 1% compared to those of T2, T3, T4, T5 plants in summer.
The fresh and dry weights in winter were significantly higher at the 5%
level than in summer in treatments T1 and T6. The differences were not
significant in the other treatments. Plant moisture percentage (dry basis)
in winter was significantly higher at the 5% level than in summer in the
T3, T5 and T6 treatments.



TABLE 1.—Effects of mulch types on commercial pepper yield, plant height and number of branches in trickle irrigated summer and winter
peppers, 1981-82

Crop performance’

Mulch - R Trunk? Fresh _1;)’ . -
5 Pepper Plant No.? of ¢ 5 4 ;
type yi}: ‘1) q height branches 3;;1;&13;: wpeliagr}))tt : wr:}liagr]xqt;t , Moisture? Moisture?
g/hectare cm cm g g g %
Winter peppers®
TP 28775.7b 71.6a 43ac 1.2bc 207.8ac 48.4ac 159.4b 332.5a
WP 32469.1b 68.4a 53ac 1.3ac 278.4be 60.2bc 205.7bc 378.7a
BP 31923.8b 69.6a 58b 1.4ac 241.8ac 53.5ac 188.3bc 351.4a
SCBP 41903.3a 70.2a 56bc 1.4ac 296.9bc 67.2bc 229.8ac 338.1a
oM 29999.5b 68.4a 56ac 1.5a 363.9b 78.2b 285.8a 364.5a
NM 32736.6b 67.0a 47a 1.4ac 279.6be 62.2bc 217.4abc 351.6a
Summer peppers*
TP 12515.4ac 51.9a 3ba 0.9b 104.5b 28.1b 76.5b 275.4be
WP 26327.1be 67.3b 68b 1.3a 244.2a 59.3ac 184.8a 318.3ac
BP 23325.6bc 68.8b 75b 1.4a 251.1a 61.8ac 189.3a 305.9abe
SCBP 25285.5b 71.5b T4b 1.5a 290.3a 68.9a 221.4a 319.5a
oM 17870.3bc 57.4b 66b l.4a 282.1a 69.3a 212.8a 304.2abc
NM 24251.5bc 64.8b b54a 1.2b 173.2b 45.6¢ 127.6b 280.5b

! Means followed by one or more letters in common do not differ significantly at the 5% level by Duncan’s multiple range test. Each data
is the mean of 12 observations.

% At last picking.

% Date of transplanting: December 5, 1981. Date of last picking: April 1, 1982.

* Date of transplanting: March 17, 1982. Date of last picking: July 20, 1982.

8 TP = Transparent plastic; WP = White Plastic; BP = Black plastic; SCBP = Silver coated black plastic; OM = Organic mulch; NM =
No mulch.
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Table 2 indicates effects of treatments T1, T2, T3, T4, T5 and T6 on
pepper length, width, weight, and percentage of defective peppers in
winter and summer for three pickings. Differences among the treatments
were not significant at the 5% level in case of percentage of defective
peppers in summer and winter. The percentage of defective peppers was
highest at the 5% level in summer than in winter in all three harvestings.

During the winter, pepper weight was lowest in the fourth picking
compared to that of second and third pickings; the differences were
significant at the 5% level in treatments T1, T2, T3, T4 and T6. There
was a significant difference at the 5% level between the second and
fourth pickings in T5. The second picking yielded the longest peppers at
the 5% level compared with those of the third and fourth pickings in all
the treatments except T5. The third picking yielded the longest peppers
at the 5% level compared with those of the second and fourth pickings
in T5. Pepper width was smallest at the 5% level in the fourth picking
compared to the second and third pickings in T1, T3, T4 and T6. In
treatments T2 and T, the second picking yielded the widest peppers
compared with the fourth picking at the 5% level. There was no signifi-
cant difference at the 5% level among the treatments in fruit weight and
fruit length in the second and fourth pickings. The differences among
the treatments were not significant at the 5% level in case of fruit length
in the third picking and in case of fruit width in the fourth picking. Fruit
weight was significantly less in the T1 at the 5% level compared to T4
and T6 in the third picking. Peppers were thinner in T5 at the 5% level
compared to T3 in the second picking; and in T6 they were thinnest at
the 5% level compared to those of T3 and T4 in the third picking.

During the summer, the differences among the treatments were not
significant at the 5% level in case of fruit width for all pickings; fruit
length for the second and fourth pickings; and fruit weight for the third,
respectively. Fruit weight was lowest at the 5% level in the T1 compared
to T2 in the second picking; T3 peppers were heavier at the 5% level
compared with T2 and T6 peppers in the fourth picking. Fruit length
was shortest at the 5% level in T'5 compared with T1 in the third picking.
The values of fruit parameters were higher during winter compared with
those in the summer on respective pickings. This caused significantly
higher pepper yield in winter (table 1).

RESUMEN

Se evalu6 el crecimiento, rendimiento, calidad y caracteristicas de de-
sarrollo de pimientos (var. Cubanelle) en los tratamientos de cubierta
transparente (T1), blanca (T2), negra (T3), plateada (T4), organica (T5) y
sin cubierta (T6) regados por goteo durante el invierno y verano 1981-82.
En todos los tratamientos los pimientos fueron significativamente (5%)



TABLE 2.—Effects of mulch types on fruit performance of trickle irrigated winter and
summer peppers, 1981-82

Fruit performance, per pepper

Sampling Mulch S -
date type' % Weight Length Width
defective® g cm? cm?
Winter peppers*
Feb 11, 1982 TP 16.5 64.1a 12.5a 4.9bc
(2nd harvest) WP 20.0 59.8a 12.5a 4.6bc
BP 17.3 60.4a 11.8a 4.8b
SCBP 17.5 65.3a 12.2a 4.9bc
OM 19.0 53.4a 11.4a 4.5ac
NM 19.0 63.1a 12.2a 4.8bc
March 02, 82 TP 17.5 54.9ac 11.3a 4.8bc
(3rd harvest) WP 16.5 55.7bc 11.3a 4.8be
BP 135 55.8bc 11.2a 4.8b
SCBP 14.8 60.1b 11.1a 5.0b
oM 15.5 55.2be 10.7a 4.8be
NM 15.6 58.9b 11.3a 4,7ac
March 18, 82 TP 17.8 48.3a 11.4a 4.4a
(4th harvest) WP 17.8 45.4a 11.1a 4.2a
BP 17.8 47.9a 11.1a 4.4a
SCBP 156.5 49.0a 11.2a 4.4a
oM 16.5 46.2a 10.8a 4.4a
NM 16.5 44 .9a 11.0a 4.3a
Summer peppers®
May 20, 82 s 22.8 38.3ac 10.9a 4.0a
(2nd harvest) WP 21.5 47.1b 10.6a 4.3a
BP 25.0 47.6bc 10.7a 4.4a
SCBP 17.8 47.0bc 10.9a 4.4a
OM 24.8 42.3bc 10.7a 4.3a
NM 20.8 45.1be 10.7a 4.1a
June 09, 82 TP 26.3 31.6a 10.1ac 3.6a
(3rd harvest) WP 32.3 28.7a 9.5bc 3.3a
BP 26.8 30.7a 9.7be 3.5a
SCBP 25.5 33.2a 9.9be 3.8a
OM 28.5 27.1a 9.3b 3.4a
NM 273 28.9a 9.6b 3.4a
Summer peppers®
July 20, 82 b g 38.0 24.1ac 9.5a 2.9a
(4th harvest) WP 38.8 22.9bc 9.2a 3.7a
BP 38.3 26.6a 9.7a 3.1a
SCBP 36.3 24.3ac 9.8a 3.2a
OM 39.3 24.6ac 9.5a 3.0a
NM 40.3 22.9bc 9.1a 2.9a

' TP = Transparent plastic, WP = white plastic, BP = black plastic, SCBP = Silver
coated black plastic, OM = Organic mulch and NM = No mulch.

2 Based upon 100 peppers. Defective peppers included immature, misshapen, insect
damaged, sunburned, and scarred.

3 Average of 200 peppers. Means followed by one or more letters in common do not differ
significantly at the 5% level by Duncan’s multiple range test.

* Date of transplanting: Dec 5, 1981; date of last harvest: April 1, 82.

® Date of transplanting: March 17, 1982; date of last harvest: July 20, 82.
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mas anchos, mas largos y mas pesados en invierno que en verano, por lo
cual el rendimiento en invierno fue mas elevado. A esto se atribuye el
incremento en rendimiento de pimientos durante el inverno. El tratamiento
T4 arroj6 un rendimiento de 41.9 ton/ha de pimientos comerciales com-
parado con las 32.7, 32.4, 31.9, 29.9 y 28.8 ton/ha obtenidas en los
tratamientos T6, T2, T3, T5 y T1, respectivamente durante el invierno;
significativamente superior a nivel del 5%. El rendimiento en los tratamien-
tos T1, T2, T3, T4, TS5 y T6 fue 12.5, 26.3, 23.3, 25.3, 17.9 y 24.3 ton/ha,
respectivamente en el verano. El tratamiento T1 obtuvo el rendimiento
mas bajo a nivel del 5% de significancia comparado con el del T4. El
porcentaje de pimientos con defectos fue mayor a nivel de significancia
del 5% en el verano en comparacion con el de las tres cogidas en el
invierno. En la segunda cogida se obtuvo el peso mayor de las frutas a
nivel del 5% de significancia comparado con el de las tercera y cuarta
cogidas tanto en invierno como en verano.
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