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ABSTRACT

Scon after flowering, bunches of the Musa AAB clone "Superplatanc’
{Superplantain) were trimmed to 4, 5 or & hands to determine the effect
of pruning on fruit grade and marketable yields. Unpruned bunches of the
horn-type '"Maricongo’ plantain were included as control. Fruits in bunches
pruned to 4 and § hands exceeded the mean weight of 270 g, o criterion
used locally to render horn-type plantains marketable. ‘Superplatano’
bunches trimmed ta 4 und 5 hands yielded 146,800 and 180,200 market-
able fruitstha, respectively, This represented a yield increase of ohout
26,000 and 59,400 fruits/ha, over the unpruned horn-type 'Maricongo’
cultivar. The reduction of hands in the ‘Superpldtanc’ bunch significantly
increased length, thickness and weight of fruits in the proximal and distal
hands.

RESUMEN

Cuido apropiado del racimo del clon ‘Superpldatanc’
{ Musa acuminata x M, balbisiana, AAB), tipe Cango en Puerto Rico

Racimos tiernos del ‘Superplatane’ se pedaron a 4, 5 y 6 manas para
determinar el efecto de la poda en el tamoiio de las frutas y en el ren-
dimiento. Como control se incluyeron racimos sin podar del platane
‘Maricongo’ tipo Cuerno. Las frutas en los racimos podados o 4 y 5 manos
excedieron el peso medio de 270 g., criterio vutilizado localmente para
cualificar como comercial los plétanos tipo Cuerno. Los racimos del
‘Superplatane’ podados a 4 y 5 manos produjeron 146,800 y 180,200
frutas vendibles/ha., respectivamente. Estos rendimientos representan un
aumento de 26,000 y 59,400 frutos/ha. en comparacién con el de
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‘Maricongo’ sin podar. La reduccién de manas en el ‘Superpiatano’ aumentd
- substancialmente el laurgo, grosor y peso medio de las frutas en lo mono
proximol y en la distal del racimo.

INTRODUCTION

In Puerto Rico, the Caribbean Basin and elsewhere in the tropics,
plantains are marketed as individual fruits. According to local standards,
a plantain must weigh about 270 g or more to be considered marketable.
Larger and heavier fruits demand higher prices. To conform with con-
sumer preference in Puerto Rico all fruits that reach the market cur-
rently are the so-called horn-type cultivars. About 90% of the local mar-
ket is supplied by the horn-type 'Maricongo.’

This cultivar, however, shows a wide range of variability in number
and size of fruits per bunch. Irizarry et al. (4) characterized the
‘Maricongo’ plantain at six locations in Puerto Rico and found that
number of fruits per bunch ranged from fewer than 30 to more than 60
with a mean of 46 fruits. Reversion from the horn to the French
phenotype was frequent, and the continuous propagation of “off-types”
intermingled with high yielding plants progressively reduced the yielding
potential of selected clones. At least two stable clones, ‘Hartén’ (horn-
type) and the ‘Superpliatano’ (French-type) have been selected from the
unstable ‘Maricongo’.

At the Corozal substation the reverted clone ‘Superpliatano’ (fig. 1)
has the ability of bearing bunches with 7 to 10 hands (averaging 8 hands),
and 83 to 143 fruits, with a mean production of 114 fruits (unpublished
data). The proximal hand of the bunch contains fruits similar in size to
‘Maricongo,” but those in the distal hand have a low probability of qualify-
ing as an acceptable marketable grade. The greater the number of hands
and fruits per bunch, the smaller the size of the individual fruits, particu-
larly those in the distal hand. With current agronomic practices, only
‘Superplatano’ bunches with fewer than 97 fruits have an opportunity to
fully develop all fruits to a marketable grade.

The removal of the male-flower bud and the false hand soon after
bunch-shooting is a customary practice in the management of bananas.
Boneanto (1) studied the effect of early removal of lower hands from the
banana bunch on fruit size. Bunches with the fewest hands produced the
heaviest, thickest and longest fruits. Calvo and Soto (2), and more re-
cently Irizarry et al. (6), reported that the technique improved the grad-
ing of the remaining banana fruits, but at the expense of reducing bunch

weight and total yields.
Rodriguez, et al. (8) applied the technique to both horn and French-

type plantains. The removal of the 1 to 3 lower hands in the horn-type
‘Maricongo’ bunch did not significantly influence fruit charateristics, but
substantially increased weight and length in the distal hand of French-
type plantains. However, the effect on mean weight of all fruits of the
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Fig. 1,—Typical unpruned French-type ‘Superplitano’ bunch.
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pruned bunch was negligible. This was probably caused by the high in-
herited variability associated with the number of hands and fruits per
bunch. This rationale led to the choice of a fixed number of uppermost
hands rather than the removal of a given number of lower hands as a
more reliable means to upgrade fruit size and increase marketable yields

in French-type plantains.

MATERIALS AND METHODS

‘Superplatano’ (French-type) and ‘Maricongo’ (horn-type) plants were
regenerated from vegetative tip shoots and male floral bud meristems at
the Department of Biochemistry and Cell Biology, State University of
New York at Stony Brook, N. Y. (3, 7). Three-month-old plants were
planted in the field and grown from August 1987 through September
1988. This experiment was established at the AES-UPR Corozal substa-
tion, located in the humid north-central uplands, at an elevation of about
200 m. Mean monthly rainfall throughout the experimental cycle was 185
mm with a pan evaporation of 1156 mm. From May through July pan
evaporation exceeded rainfall by 22%. Average monthly minimum and
maximum temperatures were 19.7 and 30.6° C, respectively. The soil is
a red-acid Corozal clay (Aquic Tropudults, clayey, mixed, isohyperther-
mic) with a pH of 5.8, containing 4 mg/kg of P (Bray Method 2) and an
exchangeable base capacity of 10.6 emol(+)/kg of soil.

The plantains were spaced at 1.8 by 2.1 m, about 2,650 plants/ha. A
10-5-20-3 (N, P,0;, K50, and MgQO) fertilizer supplemented with 25.4
kg/t of a minor elements mixture was applied at the rates of about 600,
800, 1,000 and 600 kg/ha. The fertilizer was administered at 2, 5, 8 and
10 months after planting.

Soil-borne pests, yellow Sigatoka and weeds were controlled in ac-
cordance with the Experiment Station recommendations (5).

Immediately after the last hand became visible, the number of hands
and fruits per bunch were counted, and the immature ‘Superplétanc’
bunches were subjected to three pruning treatments. The uppermost 4,
5 and 6 hands were left intact whereas the male flower bud and the
remaining lower hands were trimmed. Pruning was easily performed
from the ground with a 4.6 m long adjustable aluminum pole with a sharp
hooked blade attached to one end (fig. 2). The ‘Maricongo’ bunches were
left unpruned for comparison.

The treatments contained 27 plants (bunches) per plot, and were ar-
ranged in a randomized complete block design with four replications.

The bunches were harvested at the mature-green stage, about 105
days after bunch-shooting. At harvest, all bunches were weighed and the
fruit mean weight was calculated. The proximal and distal hands of the
‘Superplitano’ bunch were sampled to determine individual fruit length,
diameter and weight. Using Duncan’s multiple range test, we compared
treatment means.
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Fig, 2.—Pruning a two-week-old ‘Superplatano’ bunch from the ground using an adjust-
able aluminum rod.

RESULTS AND DISCUSSION

The pruning of lower hands from tmmature bunches proved to be a
reliable technique to upgrade fruits and increase marketable yields in the
‘Superplatano.’ Mean fruit weight progressively increased at the expense
of reducing bunch size from 6 to 4 hands (table 1, fig. 3). Bunches pruned
to 4 and 5 hands exceeded the 270 g of average fruit weight expected
from the local annual production of horn-type plantains. Number of fruits
and weight per bunch, and total marketable yields were substantially
increased over those of ‘Maricongo.” The ‘Superplatano’ bunches pruned
to 4 and 5 hands outyielded ‘Maricongo’ by 26,000 and 59,400 fruits/ha,
respectively. However, the unpruned ‘Maricongo’ bunch produced the
heaviest individual fruits.

Fruit size in the proximal and distal hands of the trimmed bunch was
affected by pruning (table 2, fig. 4). Significantly longer, thicker and
heavier fruits were harvested from bunches pruned to 4 and 5 hands as
compared to those with 6 hands. However, only fruits from the distal
hand of bunches pruned to 4 hands conformed to the local marketable
grade.
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Fig. 8.—Comparison of ‘Superplitano’ bunches pruned to 6, 5, and 4 hands.

TABLE 1.—Yield potential of the ‘Superpldlano’ with bunches pruned lo a reduced
number of hands and the ‘Maricongo’ unpruned and averaging 7 hands

Production per bunch  Mean fruit  Production per hectare

Cultivar and bunch

pruning treatment Fruits Weight Weight F'ruits Weight
no. kg. kg. 0o, ton
‘Superplitano’ - 6 hands 83.5a! 21.8a 261.1d 212,925a 55.6a
‘Superplitano’ - 5 hands 70.70 20.4b 288.5¢ 180,285b 52.0b
‘Superplitang’ -4 hands 57.6¢ 18.3¢ 317.70 146,880¢ 46,Tc
‘Maricongo’ - unpruned 47.4d 17.6d 371.3a 120,870d  44.9d

‘Means followed by the same letter do not differ significantly at the P = 0.05 probability
level.
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Fig. 4. —Comparison of {ruit size in the proximal and distal hands of pruned and un-
pruned ‘Superplitano’ bunches.

TaBLE 2.—Effect of hands removal on measurements and mean weight of fruils in
the proximal and distal hands of the praned ‘Superpldatano’ bunch

Hands per Fruits in the upper hand Fruits in the lower hand

bunch Length  Diameter  Weight Length  Diameter  Weight

No. em cm g cm cm g

Four 24.7a 4.45a 321.0a 23.2a 4.28a - 270.Ta
Five 24.6a 4.44a 305.3a 22.7a 4.16a 224.6b

Six 23.5b 4.20b 270.1b 20.9b 3.96b 194.1e .

‘Means (ollowed by the same letter do not differ significantly at the P = 0.05 probability
level,
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Fig. 5.—Shape of fruits in a pruned ‘Superplatano’ bunch,
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In addition to the effect on fruit size, pruning influenced fruit shape
(fig. 5). Fruits of trimmed bunches lost their normal curvature and grew
straight, particularly those in the proximal hand. This may be a desirable
trait in fruit packing because it minimizes the use of shipping space.

The application of the bunch pruning technique to the ‘Superplitanco’
and perhaps to other French-type cultivars offers growers an alternative
to adjust yields according to farm productivity or prevailing market con-
ditions. During pruning, 2 to 4 hands were removed from the bunches.
These lowermost hands averaged 24 to 50 fruits, respectively. This find-
ing indicates that a challenge lies ahead to increase further marketable
yields in the ‘Superplatano.’
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