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The eva luation of 
d i fferent bunch covers 
for bananas (Musa 
acuminata) i n  the Canary 
Is lands.  

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, curren tly used in the 
Cana1y Islands, was carried out 
at three different altiwdes, 
during the auwmn-winter period 
for Dwarf Cavendish bananas. 
Results showed that at low 
elevations this practice is not 
j ustifiable. 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 
fill ing, leading to the possibil ity 
of reducing the length of the 
emergence to harvest interval . 
Blue covers perform generally 
better chan 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 
d ifférents types de 
protect ion des rég i mes 
de bananes (Musa 
acuminata) aux îles 
Canaries. 

RÉSUMÉ 

Pour évaluer l ' influence de 
diverses techniques de protection 
des régimes de bananes sur la 
production (qualitative et 
quantitative), la comparaison de 
différents types de gaines mil isés 
aux îles Canaries a été faite sur 
des bananiers du cv Cavendish 
nain, à trois altitudes différentes, 
durant l 'automne/hiver. D'après 
les résultats, aLIX basses altirndes, 
cette pratique n'est pas j ustifiée ; 
à des hauteurs plus élevées, 
cependant, la protection des 
régimes est recommandée, car elle 
améliore à la fois le poids du régime, 
la qualité des fruits ainsi que lem 
remplissage ; cela peut conduire à 
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 à leur extrémité basale, 
qui réduisent l ' intervalle E-H, et 
de gaines bleues fermées, qui 
améliorent le poids et d'autres 
caractéristiques du régime. 

MOTS CLÉS 
Iles Canaries, bananes, Musa 
acuminata, conduire de la 
culture, pratique culturale, 
production, qualité. 
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Eval uaci6n d e  d i ferentes 
t ipos de embolsado en 
platanera (Musa 
acuminata) en las ls las 
Cana r ias. 

RESUMEN 

Para esrndiar el efecto en 
productividad (tanto en cantidad 
como en calidad) del embolsado 
se compararon diferentes tipos de 
boisas y sistemas de colocacion 
usados en Canarias en platanera 
' Pequefia Enana' a tres diferentes 
altitudes. Los resultados indican 
que a baja altiwd esta practica no 
presenta ventajas que la 
j ustifiquen. A mayor altitud el 
uso de la practica del em bolsado 
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 -
recoleccion. Las boisas de color 
azul se comportan de modo 
general mejor que las de color 
blanco, debiendo destacarse sin 
embargo el contraste observado 
entre las boisas awles abienas 
que reducen el intervalo 
emergencia-recoleccion y las 
cerradas por su base que mejoran 
el peso y otras caracterfsticas del 
rac1mo. 

PALABRAS CLAVES 
Islas Canarias, banano, Musa 
acuminata, manejo del 
cultiva , cultiva, produccion, 
calidad. 



GALÀN SAÙCO ET AL 

i ntroduct ion 
Although the bunch-cover technique was first!y 
thought of as a protection against low tempera­
tures, pest damage or leaf abrasion (SOTO, 
1985) , its side effects 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 most authors (BERRIL, 
1956; TURNER and Rl:PPON, 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% QOHNS 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) . 

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

Table 1 

As in many other regions of the banana world, 
bunch covers are currendy used in the Canary 
Islands and have been recommended in the past 
(ROMERO RODRfGUEZ et al, 1975; ALVAREZ DE 
LA PENA, 1981) , but no trial 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, ail 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. 

materia l  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. Ali 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 (0) or 
closed (C) at the distal end; 

Bunch emergence and bunch caver dates for three chosen locations. 

Location 

1 
2 
3 

1 4  Fruits, vol 5 1  ( 1 ) 

Altitude (m) 

1 1 0 
200 
320 

Bunch emergence 

1 7/08/91 
6/1 0/91 

1 0/1 1 /9 1  

Bunch caver date 

30/09/91 
20/1 1 /9 1  
26/1 2/91 
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- ABO and ABC: refer to unperforaced, blue (B) 
on one side, argent (A) on the ocher side, the 
bunch cover also being 80 cm x 150 cm, opened 
or closed as above; 
- WO or WC: refer to a perforaced white (W) 
bunch cover of 80 cm x 152 cm, opened or closed 
as above; 
- T: concrol without cover. 
In al] cases the bunch covers were placed as in the 
commercial praccice, approximacely 45 days afcer 
the main bunch emergence period for the loca­
tion ( table I), which is realized shorcly afcer remo­
val of the remaining of the flower perianths, once 
the fingers have changed position, curning the tips 
upwards. 
In al] cases preventive creatments wich dimechoace 
were given to the bunch in August. Bunch covers 
were placed in the usual way and in the case of 
the AB creatments, the argent side was orientated 
to the souch side. 

The following paramecers were recorded: 
- dace in which the characteriscic 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 cacegory; ic 
should be said chat not in every hand, particularly 
in the inferior hands, the characteriscic finger will 
reach chis size, ripening beforehand inscead; 

Table Il 

- commercial harvesting dace; 
- weighc 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 ac least 
12 fingers; 
- length and caliber of the characteristic fruits (ie, 
incernal centre finger, concave face for the lengch 
and excernal central finger for the caliber of the 
second superior and inferior hand); 
- number of hands per commercial cacegory (at 
packing house). 
Wich the objective of comparing the technical 
characteriscics of the bunch covers measurements 
of the net and phorosynthetically active radiation, 
inside each type of bunch, covers were caken 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 creatment using rwo maxima­
minima thermomecers locaced on the second 
superior hand and always oriencaced towards the 
norch. Five different bunches were measured for 
each creatment. In ail cases the bunch covers 
selecced for each treatment were randomlychosen. 
In addition, a scudy of homogeneiry of the initial 
plants was made by comparing the following 
morphological characcers: 
- height and width of pseudoscem; 
- 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 Treatments 

BO ac ABO ABC wo WC T 

days 144 ab 159 d 150 bcd 157 cd 138 a 138 a 147 abc 
date 08/01/92 23/01/92 14/01/92 21/01/92 01 /01 /92 01/01/92 1 0/01/92 
% bunches 1 00 1 00 100 100  1 00 1 00 100 

2 days 189 206 186 201 199 1 97 1 95 
date 09/04/92 28/04/92 08/04/92 24/04/92 22/04/92 20/04/92 17/04/92 
% bunches 86 74 86 83 68 79 12 

3 days 212 214 21 1 221 216 215 234 
date 09/06/92 1 1/06/92 07/06/92 1 8/06/92 13/06/92 11/06/92 01/06/92 

Figures differ sign ificantly (P :5. 0 .05) when fol lowed by different  letters. No statistical comparisons are made at locations 2 or 3 as % 
of bunches differs widely. 
B: blue, A: argent, W: white, C: closed, 0: opened, T: control. 

Fruits, vol 51 (1) 1 5  
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- number of hands/bunch, number of fruits on 
the second superior and inferior hand, and bunch 
length. 
Ali statistical comparisons berween rreatmenrs 
were made using the Duncan multiple range test 
and are only valid within each location. 

resu lts 

l ength of the i nterval 

length of the emergence-date 
in which the f ingers reached 34 mm 
Considering the second superior hand at loca­
tion 1 (low altitude), there was a significanr delay 
(table II) in the BC rreatment in relation ro the 
contrai. WO and WC exhibired a significantly 
shorter inrerval than al! the other treatmenrs 
except BO and the contrai. Additionally, there 
were statistically significant differences berween 
BO and BC, the latter exhibiting the longest 
inrerval length for al! the treatmenrs. 
Resulrs for the second inferior hand (table III) 
exhibired the same trend as for the second supe­
rior hand but occurred about 7 days later in al! 
cases than for the second superior hand. Practi-

Table Ill 

cally al! bunches reached 34 mm before commer­
cial harvest. 
At location 2 (intermediate altitude) and loca­
tion 3, al! treatments showed a greater degree of 
filling with a range of 68-89% of the bunches 
reaching 34 mm at commercial harvesting when 
compared ro the contrai, 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 contrai). In the majority of the sites, the 
blue closed treatmenr exhibited a greater inrerval 
than the blue opened treatmenr. At location 3, 
the inrerval length for the contrai was much 
longer than any other rreatmenr for the second 
superior hand, being also one of the longest for 
the second inferior hand. 

length of the bunch i nterval 
At the low altitude (location 1), no rreatmenr 
was significantly becter than the contrai, alrhough 
the white covers clearly showed a shorter inrerval 
length than the rest (table IV and fig 1). Ir should 
also be menrioned that in bath blue closed covers 
a significanr 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 wo WC T 

days 150 ab 1 64 b 156 ab 1 65 b 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 1 00 100 

2 days 189 207 188 1 97 1 96 1 88 209 
date 1 0/04/92 27/04/92 9/04/92 23/04/92 1 4/04/92 1 0/04/92 27/04/92 
% bunches 32 33 24 17 20 18 4 

3 days 240 221 236 238 231 231 238 
date 6/07/92 1 8/06/92 3/07/92 6/07/92 29/06/92 29/06/92 6/07/92 
% bunches 14  15 1 1  4 14  1 1  4 

B: blue, A: argent, W: white, C: closed, 0: opened, T: contra i. 
Figures di/fer significantly (P s; 0 .05) when followed by different letters. No statistical comparisons are 
made at location 2 or 3 as % of bunches di/fers widely. 

1 6  Fruits, vol 51 (1) 
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Table IV 
Comparison of the bunch emergence-harvest interval. 

Location Parameter Treatments 

BO BC ABO ABC wo WC T 

days 177 a 1 97 b 1 84 ab 1 94 b 172 a 175 a 175 a 
date 1 0/02/92 1/03/92 17/02/92 27/02/92 4/02/92 4/02/92 7/02/92 

2 days 199 a 213 b 1 99 a 210 b 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 222 a 225 a 221 a 229 a 224 a 228 a 229 a 
date 19/06/92 22/06/92 1 8/06/92 25/6/92 21/06/92 25/06/92 25/06/92 

B: blue, A: argent, W: white, C: closed, 0: opened, T: contrai .  
Figures differ significantly (P s: 0 .05) when followed by  different letters. Comparisons to  be  made only within 
each location. 

observations on bunch 
characteristics 

weight 
At ail locations ail the covered bunches exhibited 
higher weights than the contrai (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 that, 
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 contrai, and not at location 1. Differences 
between the treatments were not so clear regard­
ing bunch weight, bur thereappeared to be a slight 
trend in faveur of blue covers, especially at the 
inrermediate altitude. No significant differences in 
weight were detected for the second inferior hand. 

exception being treatment ABC which had lower 
but not significandy different values than the 
contrai. At the low elevations no differences in 
length were detected. 
Clear differences in the caliber of ail covered 
bunches when compared to the contrai were also 
detected in the second superior hand, which were 
always significant at 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 ail treatments when compared to 
the contrai, although the differences were not 
always significant. 

Cl) 
>, 
Cil 

250 

200 

1 50 

O 1 00 

50 

0 
BO BC ABO ABC 

Covertypes 

Figure 1 
Comparison of different bunch 
coverings for banana: 
differences of the bunch 
emergence-harvest interval at 
three altitudes caver types: 
blue (B), white ( W),  
argent (A), opened (0), c/osed 
(C), without caver (T). Figures 
differ significantly (P :,;  0.05) 
when followed by different 
letters. 

wo WC T 

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

1111 Altitude 320 m 1 1 Altitude 200 m 1111 Altitude 1 1  O m 
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ABO ABC WO 

Covertypes 
WC T 

other  observat ions 

rad iat ion 
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. 

temperatu re 
As can be noted in table IX, the higher the altitude 
is, the lower the temperatures, with differences 
berween 1.3 and 3.0 °C. 

- Altitude 320 m 1 1 Altitude 200 m Altitude 1 1  O m 

Regarding temperature differences within the 
treatments (table X), they were practically insig­
nificanr at location 1 (low altitude) while at 
location 3 (high altitude) differences were grearer, 
with the contrai showing lower temperatures in 
the winrer months. The differences became Jess 
important in the spring monrhs except for the 
blue covers which attained a higher temperature 
chan the others. At the inrermediare altitude 
(location 2), the results were inrermediate. 

Figure 2 
Comparison of different bunch 
covers for banana: differences 
of the bunch weights at three 
altitudes [caver types: 
blue (B), white (W), argent (A), 
opened (0), closed (C), 
without caver (T)J. Figures 
differ significantly (P '.> 0. 05) 
when followed by different 
letters. 

number of hands on the extra category 
(at the packi ng house) 
No differences were detected at  the low altitude 
(table VII and fig 3), but there were significant 
différences for ail the covered bunch treatmenrs 
when compared with the contrai at the inter­
mediate altitude. The differences were parricu­
larly noreworrhy at the highest altitude (location 
3). In the case of the caliber others the blue covers 

analys is of the or ig ina l popu lation 
No significant differences were detected for any 
of the parameters studied, which were very similar 
at each location (tables Xl and XlI). 

number of leaves present at harvest ing 
generally exhibited grearer values than the others As can be seen in table XlII, rhere were some 
at locations 2 and 3. differences berween rreatmenrs at locations 1 and 2, 

Table V 
Comparison of bunch and characteristic hand weight (kg) .  

Location Parameter Treatments 

BO BC ABO ABC wo WC T 

bunch 50.0 a 49.0 a 50.0 a 49 .0 a 49.0 a 48.0 a 46.0 a 
2nd sp hand 4.9 a 4.9 a 4.8 a 4.9 a 5 .0 a 5 .0 a 4.6 a 
2nd if hand 2 .5 a 2.5 a 2.5 a 2.5 a 2.5 a 2.6 a 2.5 a 

2 bunch 46.7 be 48.3 c 47.2 be 46.9 be 44.3 b 45.8 be 40.9 a 
2nd sp hand 4.5 be 4.5 be 4.3 be 4.6 C 4.2 b 4.3 be 3 .6 a 
2nd if hand 2.1 a 2 .0  a 2 . 1  a 2 .0 a 2 . 1  a 2 . 1  a 2 .0 a 

3 bunch 38.3 ab 41 .8 b 37.6 ab 35.4 a 37.4 ab 34.6 a 32.4 a 
2nd sp hand 3.9 be 4.0 c 4.0 c 3 .5  b 3 .7  be 3 .7 bc 3 . 1  a 
2nd if hand 1 .7 a 1 .8 a 1 .8 a 1 .7 a 1 .8 a 1 .8 a 1 .7 a 

B: b lue,  A: argent, W: white, C :  c losed , O: opened, T: contro l ,  2nd sp: second superior, 2nd if: second inferior. 
Figures d iffer s ign ificantly ( P '.>  0.05) when fol lowed by d ifferent letters. Comparisons to be made only with in 
each location .  

1 8  Fruits, vol 51 (1) 
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and none ac location 3. le should be noced chat 
alchough no scaciscical comparisons were made, 
it appeared co be a clear trend co recain fewer 
funccional leaves ac the higher altitudes (photos 1 
and 2). When comparing wich the initial data ac 
the moment of bunch covering (table XI), ic is 
clear chat chere was a greacer reduccion in func­
cional leaves ac higher elevacions, cwo co chree 
leaves being !ose ac location 1, versus chree co four 
ac location 2 and five co six ac location 3. Addi­
cionally, ic was observed chat ac location 1 most 
leaves exhibiced the full lamina while, ac location 
3, mosc of chem were complecely shredded, chose 
ac location 2 being incermediace. 

d iscuss ion 

degree of filling of bunches 
and length of interval 
The scarce differences encouncered ac the low 
elevacion (location 1) becween creatmencs cannoc 
be amibuced co differences in temperature, this 
being very similar in ail cases ( table IX). A certain 
effecc of lighc could, however, be responsible for 
the differences regarding incerval lengch in favour 
of the concrol, white and blue covers allowing 
more lighc penecracion chan chose blue-argenc 

Table VI  
Comparison of finger dimensions. 

Hand number Location Parameter 

BO BC 

L (cm) 1 8 . 1  b 1 8 .0  ab 
2 nd c (mm) 37 . 1  be 36. 1 ab 
superior 2 L 1 8 .4 b 1 8 .6  b 
hand C 35.6 b 35.0  b 

3 L 1 6 .9  b 17 . 1 b 
C 35 .4 cd 36 .0 d 

L 1 6 .4 a 1 6 . 1  a 
2 nd C 35.0  a 35.0  a 
inferior 2 L 15 .4  abc 15.8 c 
hand C 32.9 ab 32 .3 ab 

3 L 1 3 .9  abc 1 4.2 c 
C 3 1 .5 ab 3 1 .8 b 

Treatments 
ABO ABC wo WC T 

1 8 .4 b 1 8 .2 b 1 8 .2 b 1 8 .3  b 17 .3 a 
37.2 c 36.3 abc 36 .6  be 36 .6 be 35.5 a 
1 8 .3  b 1 8 .5 b 1 8 . 1  b 1 8 .0  b 17.4 a 
35. 1  b 34.9 b 34.5 b 34.7 b 32.2 a 
17 .2 b 1 6 .9  b 17 .0  b 17 .0  b 1 6 .0  a 
35 .8 d 34.5 be 34.2 b 34. 1 b 3 1 .5 a  

1 6 .2 a 1 6 .3 a 1 6 .0 a 1 6 .4 a 1 6 .2 a 
35.2 a 35.0  a 35.5 a 35.7 a 35 .6 a 
15 .5 abc 15 .7 bc 15 .2 ab 15 .3  abc 1 4 .9 a 
32.7 ab 32 .4 ab 32.5 ab 32.6 ab 3 1 .9  a 
1 4.0 abc 1 3 .4 a 1 4 .0  be 1 3 .9 abc 1 3 .6  ab 
3 1 .6  ab 30 .8 a 3 1 .5 ab 3 1 .2 ab 30.7 a 

B: blue, A: argent, W: white, C: closed, 0: opened, T: contrai ,  c: caliber, L: length. 
Figures differ significantly (P ::; 0 .05) when fol lowed by different letters. Comparisons to be made only within 
each location .  

Fruits, vol 51 (1) 1 9  

Photo 1 
Use of bunch covers at low 
elevation. 

Photo 2 
Use of bunch covers at higher 
elevation: see reduced number 
of leaves present in relation ta 
low e/evation. 
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Table V I I  
Comparison between the number o f  hands on the extra category. 

Location Treatments 

BO BC ABO ABC wo WC T 

1 0 . 1  a 1 0 .5  a 1 0 .2 a 1 0 .3 a 1 0 .2 a 1 0 . 1  a 1 0 .0  a 

2 9 .4 be 9 .7 bc 1 0 .2  C 9 .2 be 8 .8  b 9 .2 be 5 .3 a 

3 5 .4 be 6 .7 d 6 .0  cd 5 . 1  be 5 .0 be 4.5 b 1 .5 a 
B :  b lue ,  A: argent ,  W: white, C :  closed , 0 :  opened, T: contra i .  
F igu res differ s ign if icantly (P  :s: 0 .05) when fo l lowed by different letters. Comparisons to  be made on ly  
with i n  each location .  

ABO ABC 
Covertypes 

wo 

C::JJ Altitude 200 m 

WC T 

Altitude 1 1  O m 

Comparison of different bunch coverings for banana: differences of extra category 
hand numbers at three altitudes (caver types: blue (B), white (W), argent (A), 
opened (0), closed (C), without caver (T)) .  Figures differ significantly (p < 0.05) 
when followed by different letters. 

(table VlII). The face chat the plants keep al] their 
leaves fully intact and with ve1y few lasses (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 indirecdy 
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 chat 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 chose markets where the caliber is 
one of the determinants of the quality classification. 

Table  V I I I  
Comparative rad iation measurements for t h e  d ifferent bunch covers. 
Type of caver 

Blue 
White 
B lue-argent 
Contrai 
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Net radiation 

Wattslm2 % versus contrai 

6 1 9 8 1 . 1 3  
487 63.66 
363 47.45 
765 1 00 .00 

Photosynthetically active radiation 

µ E.s. 1 . m-2 % versus contrai 

990 76. 1 5  
920 70 .77 
580 44.62 

1 300 1 00 .00 
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Table IX 
Mean temperature (°C) registered during bunch development (data from contrai bunches) .  

Location 1 6-27 Nov 23 Dec-2 Jan 3- 13 Jan 28 Jan-3 Feb 13-23 Apr 29 May-6 Jun 

20.0 17.9 17.1 17.5 1 9.3 22.2 

2 19.3 17.5 16 .8  17.1 1 8.1 21 .7 

3 1 8.0  16 .6  1 5.5 15.9 16 .3  20.6 

Table X 
Mean temperature (°C) registered for the different treatments and dates. 

Dates Location Treatments 

BO ac ABO ABC wo WC T 

1 6/27 Nov 91 19 .9  20.1 20.2 19.8 19.8 20 .0 20 .0 

23 Dec 91 - 2 Jan 92 17.4 17.3 17.0 17.1 17.4 17.1 17.9 

3-13 Jan 92 2 17.0  1 6.9 17.2 17.2 1 6.2 1 6.5 1 6.8 

28 Jan 92 - 3 Feb 92 3 1 6.9 1 6.2 1 6.6  1 6.5 1 5.8 1 6.3 15.9 

1 3/23 Apr 92 2 19 .6  19 .6  21.0  20.3 1 9.2 20.5 18.1 

29 May 92 - 6 Jun 92 3 22.0  22.0  20.9 20.8 22.2 20.3 20.6 

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

Table XI  
Morphological comparison between treatments for the initial population. 

Location Parameter Treatments 

BO ac ABO ABC wo WC T 

H 287 283 279 289 287 284 284 
Cp 91 89 89 93 89 92 91 
L 14.3 1 3.9 13 .9  14.5 1 4.1 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  1 3.7 13.8  13 .4  13 .6  13.6 1 3.4 

B:  blue, A :  argent, W: white, C :  closed, 0 :  opened, T: contrai. 
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  



GALÀN SAÜCO ET AL 

Table XII 
Bunch characteristic comparison between treatments for the initial population. 

Location Parameter Treatments 

BO BC ABO ABC wo WC T 

HN 12.9 13.0  12.9 12.8 13.0  12.6 12.9 
FSN 25.7 26.1 25.7 25.7 26.3 26.0 27.0 
F IN  17.6 17.5 17.4 17.3 17.5 17.3 17.1 
L 71 73 71 72 69 72 70 

2 HN 13.5 14.0  13.8 13.5 13.7 1 3.7 13.9 
FSN 26.8 26.5 26.8 27 25.9 26.5 26.8 
F IN  18.3 1 8.1 1 8.3 1 8.7 18.2 1 8.0  18.7 
L 70 72 73 71 70 71 72 

3 HN 13.7 13.5 13.3 13.4 13.3 1 3.7 13.5 
FSN 25.4 25.5 25.1 24.6 24.9 26.0 25.5 
F IN  17.4 1 8.0  1 8.0  18 .1  1 8.2 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, 0: opened, T: contrai. 
HN: number of hands, FSN: number of fingers on the second superior hand, L :  length (cm) , F IN :  number 
of fingers on the second inferior hand. 

Table XIII 
Comparison of functional leaves present at harvesting. 

Treatments 

Location BO BC ABO ABC wo WC T 

11 .8  b 11 .1  ab 1 0.7 a 11 .0  ab 11 .5 ab 11 .7 b 11 .2 ab 

2 9.2 ab 9.1 ab 9.3 ab 9.4 ab 9.2 ab 9.6 b 8.4 a 

3 6.1 a 6.2 a 5.9 a 6.3 a 6.0 a 6.4 a 6.1 a 

B: blue, A: argent, W: white, C: closed, 0: opened, T: contrai. 
Figures differ significantly (P s 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 
(LASSOUDIÈRE 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 complere 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
ent!y contradictory observations, already indi­
cated in the introduction, sometimes reported 
when regarding the effect of bunch covers on the 
E-H interval length. 

bunch characteristics 
Ir is worrh mentioning that the increase in bunch 
weight experimented in ail covered bunches, 
when compared to the contrais, 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) tempe ra­
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). lt 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 what was reported regarding 
the E-H interval length, but is onlyapparent because 
at, low elevations, where the temperature is very 
similar for the blue and blue-argent covers, there are 
no significant differences from the contrai 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 elsenwhere showing the advantages 
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. 

• conc l us ion 
At low 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 spealcing, blue covers perform better 
than white covers, except at low elevations where 
the latrer are better regarding the length of the 
E-H interval. Sorne 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. 

� ref e rences 
Alvarez d e  l a  Pena F J  (1 981) Cultiva de la platanera. 

Madrid, Publicaciones de Extension Agraria, 
Ministerio de Agricultura, 255 p 

Aubert B (1 971) Action du climat sur le comportement 
du bananier en zones tropicales et subtropicales. 
Fruits 26 (3) , 175-188 

Berri! FW (1956) Bunch covers for bananas. 
Queensland Agri J 82 (8) , 435-440 

Bond WB (1974) Pre-harvest bunch care. Bunch 
Sleeving trial .  Ann Rep Banana Board (Jamaica) 
53-62 

Daniel ls JW, O'Farrel l  PJ , Mulder JC ,  Campbel l  SJ 
(1987) Effects of bunch covering and bunch 
trimming on bananas in north Queensland. 
Queensland J Ag rie Anim Sei 44 (2) , 1 01-105 

Ganry J (1973) Étude du développement du système 
folaire du bananier en fonction de la 
température. Fruits 38 (7-8) , 499-51 6 

Ganry J (1975) Influence du gainage des régimes de 
bananier avec une housse de polyéthylène, sur 
la température des fruits, dans les conditions de 
Neufchâteau (Guadeloupe) .  Fruits 30 (12) , 
735-738 

Heenan DP (1 973) Bunch cover for bananas in the 
Northen District Papua, New Guinea. Agric J 24 
(4) , 127-132 

lsraeli Y, Gazit S, Blumenfeld A (1 980) Influence of 
relative humidity on the type of flower in the 
Cavendish banana. Fruits 35 (5) , 295-299 

Fruits, vol 51 (1 ) 23 



GALÀN SAÙCO ET AL 

l ttyeipe K (1 978) Pest contrai. Evaluation of the 
efficiency of different types of bunch sleeves in 
proving bunch weight and fruit quality of 
bananas. Ann Rep Banana Board (Jamaica) 
22-26 

Johns GG, Scott KJ (1 989a) Delayed harvesting  
o f  bananas with 'sealed' covers on bunches. 
1- Modified atmosphere and micraclimate inside 
sealed covers. Australian Journal of 
Experimental Agriculture 29, 71 9-726 

Johns GG, Scott KJ (1989b) Delayed harvesting of 
bananas with 'sealed' covers on bunches. 
2. Effect on fruit yield and quality. Aust J Exp 
Agric29, 727-733 

Kuhne FA, Kritzi nger H (1964) Polyethylene sleeves 
for bananas. Farm S Africa 40, p 37, 39 ,  41 , 52 

Lassoudière A, Maubert P (1971) Évolution des 
dimensions des bananes entre l 'émission de 
l 'inflorescence et la récolte du régime. Fruits 26 
(5) , 231 -331 

Robinson JC (1982) The use of banana bunch covers 
during summer at Burgersha l l .  Citrus and 
S u b t rop ica l  F r u i t s  Research  l n s t i t u t e ,  
Information Bulletin 118 ,  8-9 

24 Fruits, vol 51 ( î ) 

Robinson JC,  Nel DJ (1984) Banana bunchs covers 
in winter. Citrus and Subtropical Fruit Research 
lnstitute, Information Bulletin 138 ,  5-6 

Ramera Rodrfguez R, Rodriguez Rodrfguez JM, 
Sosa Molina JL  (1975) Ensayo sobre enfundado 
de racimos de platanos. Granja Agricola 
experimental Excmo, Cabildo lnsular de Gran 
Canaria. Serie Subtropicales 75 (1 ) ,  163-1 65 

Samson JA (1980) Tropical Fruits, 2d edn . New York, 
USA, Longman ,  335 p 

Scott KJ , Wil ls RBH, Rippon LE (1971) The use of 
sealed polyethylene bunch covers during grawth 
as a retardant to the ripening of bananas. Trop 
Agric (Trinidad) 48 (2) 

Soto M (1 985) Bananos. Cultiva y comercializaci6n. 
San José, Costa Rica, L i l  (Publ) , 627 p 

Turner DW (1984) Bunch Covers for Bananas, 
151 edn. Austral ia ,  Department of Agriculture 
New South Wales, Agfact H6.3.4, Agdex 231/25, 
2 p  

Turner DW, Rippon LE (1973) Effect of bunch covers 
on fruit grawth and maturity if bananas. Trop 
Agric (Trinidad) 50 (3) , 235-240 




