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The evaluation of
different bunch covers
for bananas (Musa
acuminata) in the Canary
Islands.

ABSTRACT

To evaluate the influence of

the bunch-cover technique on
productivity (both in terms

of quantity and quality), a
comparison of different bunch
covers, currently used in the
Canary [slands, was carried out
at three different altitudes,
during the autumn-winter period
for Dwarf Cavendish bananas.
Results showed that at low
elevations this practice is not
justifiable. At higher elevations,
however, the use of bunch covers
should be recommended as it
improves both bunch weight and
quality, as well as the degree of
filling, leading to the possibility
of reducing the length of the
emergence to harvest interval.
Blue covers perform generally
better than the white ones, but
some controversial results were
obtained when comparing blue
opened-bottomed bunch covers
that reduced the E-H interval
with blue closed-bottomed
bunch covers which improved
the weight and other bunch

characteristics.
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Comparaison de
différents types de
protection des régimes
de bananes (Musa
acuminata) aux iles
Canaries.

RESUME

Pour évaluer I'influence de
diverses techniques de protection
des régimes de bananes sur la
production (qualitative et
quantitative), la comparaison de
différents types de gaines utilisés
aux fles Canaries a été faite sur
des bananiers du cv Cavendish
nain, 2 trois altitudes différentes,
durant lautomne/hiver. D’apres
les résultats, aux basses altitudes,
cette pratique n'est pas justifiée ;

4 des hauteurs plus élevées,
cependang, la protection des
régimes est recommandde, car elle
améliore  la fois le poids du régime,
la qualité des fruits ainsi que leur
remplissage ; cela peut conduire 4
réduire l'intervalle
émergence-récolte. Des gaines de
couleur bleu sont, en général, plus
performantes que les blanches,
mais des résultats contradictoires
ont été obtenus lors de la
comparaison de gaines bleues
ouvertes a leur extrémité basale,
qui réduisent I'intervalle E-H, et
de gaines bleues fermées, qui
améliorent le poids et d’autres
caractéristiques du régime.

MOTS CLES

[les Canaries, bananes, Musa
acuminata, conduite de la
culture, pratique culturale,
production, qualité.
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Evaluacion de diferentes
tipos de embolsado en
platanera (Musa
acuminata) en las Islas
Canarias.

RESUMEN

Para estudiar el efecto en
productividad (tanto en cantidad
como en calidad) del embolsado
se compararon diferentes tipos de
bolsas y sistemas de colocacién
usados en Canarias en platanera
"Pequefia Enana’ a tres diferentes
altitudes. Los resultados indican
que a baja altitud esta prictica no
presenta ventajas que la
justifiquen. A mayor altitud el
uso de la prictica del embolsado
es recomendable, ya que aumenta
el peso del racimo y la calidad de
la fruta, particularmente el grado
de llenado, permitiendo reducir
el intervalo emergencia -
recoleccién. Las bolsas de color
azul se comportan de modo
general mejor que las de color
blanco, debiendo destacarse sin
embargo el contraste observado
entre las bolsas azules abiertas
que reducen el intervalo
emergencia-recoleccién y las
cerradas por su base que mejoran
el peso y otras caracteristicas del
racimo.

PALABRAS CLAVES

Islas Canarias, banano, Musa
acuminata, manejo del
cultivo, cultivo, produccidn,

calidad.
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introduction

Although the bunch-cover technique was firstly
thought of as a protection against low tempera-
tures, pest damage or leaf abrasion (SOTO,
1985), itsside effeects on the reduction of the bunch
emergence to harvest interval (E-H) and increase
in production (both in quantity and quality) make
it even more interesting for the banana industry.

However, reports on E-H interval length are not
always in agreement, while mostauthors (BERRIL,
1956; TURNER and RIPPON, 1973; DANIELLS et
al, 1987) indicate a shorter interval for covered
versus non-covered bunches, some trials show no
differences (ROBINSON and NEL, 1984) or even
a bigger interval for the first one (SCOTT et al,
1971). These contradictions can be partially
explained by the different concepts used when
estimating harvesting criteria, not always con-
sidered as a calliper degree, but as a subjective
determination. It can also be a consequence of
different treatments themselves, such as bunch
covers opened or closed at the distal end.

The great majority of authors with the exception
of SCOTT et al (1971), the latter using closed
bunch covers in winter, report an increase in
bunch weight which may reach up to 30% and
for individual fingers up to 40% (JOHNS and
SCOTT, 1989b). As for the reduction in interval
length, there is general agreement that the tem-
perature increase (up to 0.5 °C) occurring inside
the bunches due to the effect of the covers may
explain these beneficial effects (GANRY, 1975;
SAMSON, 1980; ROBINSON and NEL, 1984;
JOHNS and SCOTT, 1989a).

Some detrimental effects have also been reported
for banana bunch covers, such as the lack of
uniform ripening for bunches covered in the
summer (ROBINSON, 1982) and an increase in
the number of fruits with a persistent perianth
(ISRAELI et al, 1980).

As in many other regions of the banana world,
bunch covers are currently used in the Canary
Islands and have been recommended in the past
(ROMERO RODRIGUEZ et al, 1975; ALVAREZ DE
LAPENA, 1981), but notrial has ever been realized
to compare the different types of bunch covers
under the different climatic conditions which
occur on the islands.

With the change in production experienced in
the Canary Islands after 1993, moving from the
completely reserved Spanish Mainland Market to
a European Market ruled by a Common Market
Organization, it is necessary to be more economi-
cally efficient in order to achieve the best profita-
bility and, as a consequence, all cultural tech-
niques must be checked.

This trial was set up to quantitatively evaluate the
influence of several commercial bunch covers on
the productivity (in terms of quantity and quality)
and E-H length in three different producing plots
located areas at different altitudes on the island

of La Palma.

material and methods

Seven different treatments, three types of polye-
thylene bunch covers with two variants (closed or
opened at the distal end) and the control (no
bunch covers) were compared at three different
altitudes (table I) in the Valley of Aridane, in the
west of the island of La Palma (Canary Islands).
The trial was set up separately for each location
in a completely randomized design, using
25 plants per treatment. All the plants chosen
(cv Dwarf Cavendish) had attained the bunch
emergence stage in an interval of 15 days. The
treatments are identified as follows:

— BO and BC: account for unperforated blue (B)
bunch covers of 80 cm x 150 cm, opened (O) or
closed (C) at the distal end;

Table |

Bunch emergence and bunch cover dates for three chosen locations.
Location Altitude (m)

1 110

2 200

3 320
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— ABO and ABC: refer to unperforated, blue (B)
on one side, argent (A) on the other side, the
bunch cover also being 80 cm x 150 ¢cm, opened
or closed as above;

— WO or WC: refer to a perforated white (W)
bunch cover of 80 cm x 152 cm, opened or closed
as above;

— T control without cover.

In all cases the bunch covers were placed as in the
commercial practice, approximately 45 days after
the main bunch emergence period for the loca-
tion (table I), which is realized shortly after remo-
val of the remaining of the flower perianths, once
the fingers have changed position, turning the tips
upwards.

In all cases preventive treatments with dimethoate
were given to the bunch in August. Bunch covers
were placed in the usual way and in the case of
the AB treatments, the argent side was orientated
to the south side.

The following parameters were recorded:

— date in which the characteristic fruits (ie, the
centre finger of the internal row of the second
superior and inferior hand) reached 34 mm
caliber (weekly observation), which is the mini-
mum width considered for the extra category; it
should be said that not in every hand, particularly
in the inferior hands, the characteristic finger will
reach this size, ripening beforehand instead;

Table Il

— commercial harvesting date;

— weight of the bunch and of the second superior
(starting from the top of the bunch) and second
inferior (starting from the male bud) hand; a
hand is only considered as such if it has at least
12 fingers;

—length and caliber of the characteristic fruits (ie,
internal centre finger, concave face for the length
and external central finger for the caliber of the
second superior and inferior hand);

— number of hands per commercial category (at

packing house).

With the objective of comparing the technical
characteristics of the bunch covers measurements
of the netand photosynthetically active radiation,
inside each type of bunch, covers were taken at full
sunlight (1200 hours) with the sensor in a horizon-
tal position using a pyranometer sensor LI-
200SA. Temperature values were also taken on a
daily basis for each treatment using two maxima-
minima thermometers located on the second
superior hand and always orientated towards the
north. Five different bunches were measured for
each treatment. In all cases the bunch covers
selected for each treatment were randomly chosen.

In addition, a study of homogeneity of the initial
plants was made by comparing the following
morphological characters:

— height and width of pseudostem;

— number of functional leaves present;

Comparison of the length of the period between bunch emergence and the date on which the characteristic fingers

reached 34 mm (second superior hand).

Location Parameter
BO BC

1 days 144 ab 159 d
date 08/01/92 23/01/92
% bunches 100 100

2 days 189 206
date 09/04/92 28/04/92
% bunches 86 74

3 days 212 214
date 09/06/92 11/06/92

Figures differ significantly (P < 0.05) when followed by different letters. No statistical comparisons are made at locations 2 or 3 as %

of bunches differs widely.

Treatments
ABO ABC wo wc
150 bed 157 cd 138 a 138 a
14/01/92 21/01/92 01/01/92 01/01/92
100 100 100 100
186 201 199 197
08/04/92 24/04/92 22/04/92 20/04/92
86 83 68 79
211 221 216 215
07/06/92 18/06/92 13/06/92 11/06/92

B: blue, A: argent, W: white, C: closed, O: opened, T: control.

Fruits, vol 51 (1) 15
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— number of handsbunch, number of fruits on
the second superiorand inferior hand, and bunch

length.

All statistical comparisons between treatments
were made using the Duncan multiple range test
and are only valid within each location.

results

length of the interval

length of the emergence-date
in which the fingers reached 34 mm

Considering the second superior hand at loca-
tion 1 (low altitude), there was a significant delay
(table II) in the BC treatment in relation to the
control. WO and WC exhibited a significantly
shorter interval than all the other treatments
except BO and the control. Additionally, there
were statistically significant differences between
BO and BC, the latter exhibiting the longest

interval length for all the treatments.

Results for the second inferior hand (table III)
exhibited the same trend as for the second supe-
rior hand but occurred about 7 days later in all
cases than for the second superior hand. Practi-

Table Il

cally all bunches reached 34 mm before commer-
cial harvest.

At location 2 (intermediate altitude) and loca-
tion 3, all treatments showed a greater degree of
filling with a range of 68-89% of the bunches
reaching 34 mm at commercial harvesting when
compared to the control, with only 12-17% for
the second superior hand. These differences were
smaller for the second inferior hand (17-33% at
location 2 and 4-15% at location 3, versus 4%
for the control). In the majority of the sites, the
blue closed treatmentexhibited a greater interval
than the blue opened treatment. At location 3,
the interval length for the control was much
longer than any other treatment for the second
superior hand, being also one of the longest for
the second inferior hand.

length of the bunch interval

At the low altitude (location 1), no treatment
was significantly better than the control, although
the white covers clearly showed a shorter interval
length than the rest (table IV and fig 1). It should
also be mentioned that in both blue closed covers
a significant delay occurred.

A similar trend occurred regarding blue closed
covers at location 2, while no difference was seen

at the high altitude (location 3).

Comparison of the length of the period between bunch emergence and the date in which
the characteristic fingers reached 34 mm (second inferior hand).

Location Parameter Treatments
BO BC ABO ABC Wwo wc T

1 days 150 ab 164 b 156 ab 165b 146 a 144 a 154 ab
date 15/01/92 28/01/92 20/01/92 29/01/92 9/01/92  7/01/92  17/01/92
% bunches 96 93 93 96 96 100 100

2 days 189 207 188 197 196 188 209
date 10/04/92 27/04/92 9/04/92  23/04/92 14/04/92 10/04/92 27/04/92
% bunches 32 33 24 17 20 18 4

3 days 240 221 236 238 231 231 238
date 6/07/92 18/06/92 3/07/92  6/07/92  29/06/92 29/06/92 6/07/92
% bunches 14 15 11 4 14 11 4

B: blue, A: argent, W: white, C: closed, O: opened, T: control.
Figures differ significantly (P < 0.05) when followed by different letters. No statistical comparisons are

made at location 2 or 3 as % of bunches differs widely.
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Table IV

Comparison of the bunch emergence-harvest interval.

Location  Parameter Treatments

BO BC ABO ABC Wo wc T

1 days 177 a 197b 184 ab 194 b 172a 175a 175a
date 10/02/92  1/03/92 17/02/92  27/02/92  4/02/92 4/02/92 7/02/92

2 days 199 a 213b 199 a 210b 209 b 205 ab 200 a
date 22/04/92  6/05/92 22/04/92  3/06/92 2/05/92 29/04/92  23/04/92

3 days 222a 225a 221a 229a 224 a 228 a 229a
date 19/06/92 22/06/92 18/06/92  25/6/92 21/06/92 25/06/92  25/06/92

B: blue, A: argent, W: white, C: closed, O: opened, T: control.
Figures differ significantly (P < 0.05) when followed by different letters. Comparisons to be made only within

each location.

observations on bunch
characteristics

weight

Atall locations all the covered bunches exhibited
higher weights than the control (table V and
fig 2). It should be noted, however, that these
differences were not significant at the low alti-
tude, and always were at the medium altitude
(location 2), while, at location 3, differences were
intermediate. It should also be mentioned thart,
at locations 2 and 3, the blue closed treatments
showed higher weights than any other.

Regarding the second superior hand, there were
also significant differences at locations 2 and 3 in
favour of the covered bunch when compared to
the control, and not at location 1. Differences
between the treatments were not so clear regard-
ing bunch weight, but there appeared to beaslight
trend in favour of blue covers, especially at the
intermediate altitude. No significant differences in
weight were detected for the second inferior hand.

length and caliber of the characteristic finger

Significant differences in length (table VI) were
clearly detected on the second superior hand in
favour of all covered bunches (with practically no
differences between them) versus the control at
all locations. These differences also appeared,
although they were not always significant, for the
second inferior hand atlocations 2 and 3, the only

exception being treatment ABC which had lower
but not significantly different values than the
control. At the low elevations no differences in
length were detected.

Clear differences in the caliber of all covered
bunches when compared to the control were also
detected in the second superior hand, which were
alwayssignificantat locations 2 and 3. Blue covers
exhibited generally greater values than the rest.
Differences were also detected for the second
inferior hand, except at the low altitude (location
1), in favour of all treatments when compared to
the control, although the differences were not
always significant.

Figure 1

Comparison of different bunch
coverings for banana:
differences of the bunch
emergence-harvest interval at
three altitudes cover types:
blue (B), white (W),

argent (A), opened (O), closed
(C), without cover (T). Figures
differ significantly (P < 0.05)
when followed by different
letters.

WC T

Altitude 110 m

250
. b
a
200 - ‘ b
150 »
(2]
23 : .
© E
B 100 v
50
0
BO BC ABO ABC WO
Covertypes
B Atitude320m [ ] Altitude 200 m
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EEE Atitude 320 m

Figure 2

Comparison of different bunch
covers for banana: differences
of the bunch weights at three
altitudes [cover types:

blue (B), white (W), argent (A),
opened (O), closed (C),
without cover (T)]. Figures
differ significantly (P < 0.05)
when followed by different
letters.
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Covertypes
Altitude 200 m

Altitude 110 m

number of hands on the extra category
(at the packing house)

No differences were detected at the low altitude
(table VII and fig 3), but there were significant
differences for all the covered bunch treatments
when compared with the control at the inter-
mediate altitude. The differences were particu-
larly noteworthy at the highest altitude (location
3). In the case of the caliber others the blue covers
generally exhibited greater values than the others
at locations 2 and 3.

other observations

radiation

As can be noted in table VIII, the blue cover
allowed more penetration of light, followed by
the white one, and then the blue-argent cover.

temperature
Ascan be noted in table IX, the higher the altitude
is, the lower the temperatures, with differences

between 1.3 and 3.0 °C.

Regarding temperature differences within the
treatments (table X), they were practically insig-
nificant at location 1 (low altitude) while at
location 3 (high altitude) differences were greater,
with the control showing lower temperatures in
the winter months. The differences became less
important in the spring months except for the
blue covers which attained a higher temperature
than the others. At the intermediate altitude
(location 2), the results were intermediate.

analysis of the original population
No significant differences were detected for any

of the parameters studied, which were very similar
at each location (tables XI and XII).

number of leaves present at harvesting
As can be seen in table XIII, there were some
differences between treatmentsatlocations 1 and 2,

Table V

Comparison of bunch and characteristic hand weight (kg).

Location Parameter

BO BC

1 bunch 500 a 49.0a
2nd sp hand 49a 49a
2nd if hand 25a 25a

2 bunch 46.7 bc 48.3c
2nd sp hand 4.5bc 45 bc
2nd if hand 21a 20a

3 bunch 383ab  41.8b
2nd sp hand 39bc 40c
2nd if hand 1.7 a 1.8a

Treatments
ABO ABC wo wc T
50.0a 49.0a 49.0a 48.0a 46.0a
48a 49a 5.0a 5.0a 46a
25a 25a 25a 26a 25a
47.2 bc 46.9 be 443b 45.8 bc 409a
4.3 bc 46 ¢C 42b 4.3 bc 3.6a
2.1a 2.0a 21a 21a 20a
37.6ab 35.4a 37.4ab 34.6a 324 a
40c 3.5b 3.7 bc 3.7 bc 3.1a
1.8a 1.7a 1.8a 1.8a 1.7a

B: blue, A: argent, W: white, C: closed, O: opened, T: control, 20d sp: second superior, 2" it second inferior.
Figures differ significantly (P < 0.05) when followed by different letters. Comparisons to be made only within

each location.
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and none at location 3. It should be noted that
although no statistical comparisons were made,
it appeared to be a clear trend to retain fewer
functional leaves at the higher altitudes (photos 1
and 2). When comparing with the initial data at
the moment of bunch covering (table XI), it is
clear that there was a greater reduction in func-
tional leaves at higher elevations, two to three
leaves being lost atlocation 1, versus three to four
at location 2 and five to six at location 3. Addi-
tionally, it was observed that at location 1 most
leaves exhibited the full lamina while, at location
3, most of them were completely shredded, those

Photo 1
Use of bunch covers at low
elevation.

at location 2 being intermediate.

discussion

degree of filling of bunches
and length of interval

The scarce differences encountered at the low
elevation (location 1) between treatments cannot
be attributed to differences in temperature, this
being very similar in all cases (table IX). A certain
effect of light could, however, be responsible for
the differences regarding interval length in favour
of the control, white and blue covers allowing
more light penetration than those blue-argent

Photo 2

Use of bunch covers at higher
elevation: see reduced number
of leaves present in relation to
low elevation.

Table VI
Comparison of finger dimensions.
Hand number Location Parameter Treatments
BO BC ABO ABC Wwo wc T
1 L (cm) 18.1b 18.0ab 184b 182b 182b 183b 17.3a
2 nd ¢ (mm) 37.1bc 36.1ab 37.2c 36.3abc 36.6bc 36.6bc 355a
superior 2 L 18.4b 18.6b 183b 185b 18.1b 18.0b 17.4a
hand c 356b 350b 351b 349b 345b 347b 322a
3 L 169b 171b 172b 169b 17.0b 17.0b 16.0a
(o3 354cd 36.0d 358d 345bc 342b 341b 315a
1 L 16.4a 16.1a 16.2a 16.3a 16.0a 164a 16.2a
2nd € 35.0a 350a 352a 350a 355a 357a 356a
inferior 2 L 15.4abc 15.8¢c 15.5abc 15.7bc 15.2ab 15.3abc 149a
hand (c] 329ab 323ab 327ab 324ab 325ab 326ab 319a
3 L 13.9abc 142c 14.0abc 13.4a 14.0bc 13.9abc 13.6ab
(o} 31.5ab 31.8b 31.6ab 30.8a 31.5ab 31.2ab 30.7a

B: blue, A: argent, W: white, C: closed, O: opened, T: control, c: caliber, L: length.
Figures differ significantly (P < 0.05) when followed by different letters. Comparisons to be made only within
each location.

Fruits, vol 51 (1) 19
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Table VII
Comparison between the number of hands on the extra category.
Location
BO BC ABO
1 10.1a 10.5a 10.2a
2 9.4 bc 9.7 bc 10.2¢
3 5.4 bc 6.7d 6.0 cd

Treatments
ABC Wo wc T
10.3a 10.2a 10.1a 10.0a
9.2 bc 8.8b 9.2 bc 53a
5.1 bc 5.0bc 45b 15a

B: blue, A: argent, W: white, C: closed, O: opened, T: control.
Figures differ significantly (P <0.05) when followed by different letters. Comparisons to be made only

within each location.

12
a
a c a a a a a
10 befl P° be be
; b
8
d
v bc
el 8 belfl | b , a
(&} -
4
2 i
0
BO BC ABO ABC WO weC T
Covertypes
[0 Atitude320m [ ] Altitude 200 m Altitude 110 m
Figure 3

Comparison of different bunch coverings for banana: differences of extra category
hand numbers at three altitudes (cover types: blue (B), white (W), argent (A),
opened (O), closed (C), without cover (T)). Figures differ significantly (o < 0.05)
when followed by different letters.

Table VIII

(table VIII). The fact that the plants keep all their
leaves fully intact and with very few losses (tables XI
and XIII and photo 1) may, however, be respon-
sible for not clearly detecting this effect. Addi-
tionally, the delay observed in most cases for the
blue closed covers can be explained by the accu-
mulation of water in the bottom part of the covers
(which does not occur in the case of the white
perforated bunch covers). This may act indirectly
on the temperature, particularly in the warmest
portion of the day, keeping it more constant and
preventing it from increasing to the range of
temperature (20-28°C) reported by several
authors (AUBERT, 1971; GANRY, 1973) as being
best for the growth and development processes of
the banana plants. Although it is clear that at this
location no improvement was obtained for the
length of the E-H interval, there was an improve-
ment in the degree of filling for the second
inferior hands, which may make it worth-
while to use bunch covers, particularly white
covers, for those markets where the caliber is
one of the determinants of the quality classification.

Comparative radiation measurements for the different bunch covers.

Type of cover Net radiation Photosynthetically active radiation
Watts/m® % versus control nwEs m?2 % versus control
Blue 619 81.13 990 76.15
White 487 63.66 920 70.77
Blue-argent 363 47.45 580 44.62
Control 765 100.00 1300 100.00

20 Fruits, vol 51 (1)
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&?321'?1 i()—z(mperature (°C) registered during bunch development (data from control bunches).
Location 16-27 Nov 23 Dec-2 Jan 3-13 Jan 28Jan-3Feb  13-23Apr 29 May-6 Jun
1 20.0 17.9 17.1 1.5 19.3 222
2 19.3 17.5 16.8 171 18.1 21.7
3 18.0 16.6 15:5, 15.9 16.3 20.6
Table X
Mean temperature (°C) registered for the different treatments and dates.
Dates Location Treatments

BO BC ABO ABC wo wc T
16/27 Nov 91 1 19.9 20.1 20.2 19.8 19.8 20.0 20.0
23 Dec91-2Jan92 1 17.4 17.3 17.0 171 17.4 171 17.9
3-13Jan 92 2 17.0 16.9 17.2 17.2 16.2 16.5 16.8
28Jan92 - 3 Feb 92 3 16.9 16.2 16.6 16.5 15.8 16.3 15.9
13/23 Apr92 2 19.6 19.6 21.0 20.3 19.2 20.5 18.1
29May92- 6Jun 92 3 22.0 22.0 20.9 20.8 222 20.3 20.6

B: blue, A: argent, W: white, C: closed, T: control.

Table XI

Morphological comparison between treatments for the initial population.

Location Parameter Treatments

BO BC ABO ABC wo wc T

1 H 287 283 279 289 287 284 284
Cp 91 89 89 93 89 92 91
L 14.3 13.9 13.9 14.5 141 14.2 13.8

2 H 274 278 279 273 273 274 273
Cp 91 93 92 91 90 91 92
L 14.6 14.8 14.7 14.7 14.6 14.7 14.5

3 H 242 243 242 238 239 237 239
Cp 83 83 84 81 83 83 83
L 13.4 37 13.8 13.4 13.6 13.6 13.4

B: blue, A: argent, W: white, C: closed, O: opened, T: control.
H: height of pseudostem; Cp: circunference of pseudostem; L: number of functional leaves at the moment
of placing the bunch covers.

Fruits, vol 51 (1) 21
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Table XII

Bunch characteristic comparison between treatments for the initial population.

Location Parameter Treatments

BO BC ABO ABC wo wc T

1 HN 129 13.0 12.9 12.8 13.0 12.6 129
FSN 25.7 26.1 25.7 25.7 26.3 26.0 270
FIN 17.6 17.5 17.4 17.3 17.5 17.3 171
L 71 73 71 72 69 72 70

2 HN 13.5 14.0 13.8 13.5 13.7 13.7 13.9
FSN 26.8 26.5 26.8 27 259 26.5 26.8
FIN 18.3 18.1 18.3 18.7 18.2 18.0 18.7
L 70 72 73 71 70 71 72

3 HN 13.7 13.5 13.3 13.4 13.3 13.7 13.5
FSN 254 25.5 251 24.6 249 26.0 255
FIN 17.4 18.0 18.0 18.1 18.2 17.9 18.1
L 56.6 58.3 56.5 56.2 56.9 58.6 56.0

B: blue, A: argent, W: white, C: closed, O: opened, T: control.
HN: number of hands, FSN: number of fingers on the second superior hand, L: length (cm), FIN: number

of fingers on the second inferior hand.

Table Xl

Comparison of functional leaves present at harvesting.

Location BO BC ABO
1 11.8b 11.1ab 10.7a
2 9.2ab 9.1 ab 93 ab
3 6.1 a 6.2a 59a

Treatments
ABC Wo wc T
11.0ab 11.5ab 11.7b 11.2ab
94 ab 9.2ab 96b 84 a
6.3a 6.0a 64 a 6.1a

B: blue, A: argent, W: white, C: closed, O: opened, T: control.
Figures differ significantly (P < 0.05) when followed by different letters. Comparisons to be made only

within each location.

At higher elevations (locations 2 and 3), the
beneficial effects of the bunch covers are very
clear, when regarding the degree of filling
(tables II and III). This can be explained by the
higher temperatures registered inside the covers,
for the period of the E-H interval (table X) which
coincides with the period in which banana fingers
experiment a uniform growth rhythm in width
(LASSOUDIERE and MAUBERT, 1971). These dif-
ferences were not detected for the E-H interval
length (table IV) because of the fact that it is a
normal commercial practice in the area to harvest
bunches early, before complete filling, to avoid
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the fall in the price of bananas occurring at the
beginning of the summer.

These observations once again explain the appar-
ently contradictory observations, already indi-
cated in the introduction, sometimes reported
when regarding the effiect of bunch covers on the
E-H interval length.

bunch characteristics

It is worth mentioning that the increase in bunch
weight experimented in all covered bunches,
when compared to the controls, although not
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always significant, is probably a clear consequence
of the increase in temperature. In fact, signific-
ance was only obtained at location 2, probably
because at the low elevation (location 1) tempera-
ture differences between treatments were practi-
cally nonexistent, and, additionally, they were
higher (table X) at the highest elevation (location 3),
where harvesting was earlier than maturity (see
last section). These increases in weight are in line
with the observations reported by other authors
(HEENAN, 1973; BOND, 1974; ITTYEIPE, 1978;
TURNER, 1984; SOTO, 1985). It is important to
mention that the influence of bunch covers re-
garding the weight of the bunch is mainly due to
the effect of the superior hand (and the same may
also apply for the length and caliber of the char-
acteristic fingers, because no differences are de-
tected in the second inferior hand; tables V and
VI). Light may also play an important role as the
blue closed treatment, which in theory combines
higher temperatures and illumination, is the best
at locations 2 and 3, while white covers do not
perform as well at location 2. This observation
may be in contrast to whatwas reported regarding
the E-H interval length, butis onlyapparentbecause
at, low elevations, where the temperature is very
similar for the blue and blue-argent covers, there are
no significant differences from the control when
regarding the caliber of the bananas. In contrast, at
high elevations, even for the second inferior hand,
the blue closed cover treatment was significantly
better when regarding length and caliber.

These last observations are in contrast to what has
been reported elsenwhereshowing theadvantages
of opened bunch covers (KUHNE and KRIT-
ZINGER, 1964, in South Africa; SCOTT et al,
1971, in Australia; SOTO, 1985, in Costa Rica;
even ALVAREZ DE LA PENA, 1981, in the Canary
Islands), and illustrate once again the need to
conduct local experiments before fully adapting
any technological transfer.

conclusion

Atlow elevations, bunch covers have only a mini-
mal influence, albeit positive when regarding the
degree of filling, on the E-H interval length and
bunch characteristics, which may not make the
use of this practice economically justifiable. At
higher elevations the covers significantly improve

both bunch weight and quality and the degree of

filling, leading to the possibility of reducing the
E-H interval length; they should be recom-
mended.

The improvement in bunch characteristics is
made mainly in the superior hands of the bun-
ches, the effect being minimal in the second
inferior hand.

Generally speaking, blue covers perform better
than white covers, except at low elevations where
the latter are better regarding the length of the
E-H interval. Some controversial results were
obtained when comparing blue opened-bottomed
bunch covers that reduced the E-H interval with
blue closed-bottomed bunch covers which im-
proved the weight and other bunch charac-
teristics, probably through an interaction
between the temperature and the illumination.

For future trials, it could be interesting to include
white unperforated and blue perforated bunch
covers to understand better the light-temperature
effect, to make more frequent temperature deter-
minations along the period of bunch filling.
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