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Abstract- Banana farming has an important position in Brazilian agricultural production. This
position was earned due to the use of cultivation technologies and adequate fertilization made
through recommendations of evaluation of foliar analyzes. The objective of this study was to
determine the seasonality of the nutritional status of the diagnostic leaf during the development
of banana tree. The experiments took place in the city of Sete Barras / SP, with cultivars such as
Grande naine and Prata, on summer and winter. It was evaluated the influence of the collection of
the diagnostic leaf in the stations, in six seasons during the development of the banana bunch and
it was compared with the standard sampling. The values were submitted to analysis of variance,
and when the F was significant, a comparison of means was performed. The sampling stations and
the collection stages influence the nutrient behavior in the diagnostic leaf of both varieties, with
exceptions for Mg and Mn. The average levels of nutrients during the collection stages showed no
difference among the 1%, 2", 37 and 4" (standard). Even for the ‘Prata’ and Grande Naine banana
plants cultivated in the Ribeira Valley, there is no significant alteration in the nutrient content of the
foliage among the 1st to 4th stages, allowing an increasing of collection for foliar tissue analysis.
Index terms: Musa spp; nutritional assessment; time of sampling.

Sazonalidade no teor de nutrientes na folha
diagnostica de bananeiras

Resumo - A bananicultura possui destaque na producdo agricola brasileira. Este destaque
¢ alcangado devido ao uso de tecnologias de cultivo e de adubacdo adequada feita através
de recomendag¢des de avaliacdo de analises foliares. Objetivou-se neste estudo determinar a
sazonalidade do estado nutricional da folha diagnostica, durante o desenvolvimento do cacho da
bananeira. Os experimentos foram conduzidos no municipio de Sete Barras-SP, com as cultivares
‘Grande Naine’ e ‘Prata’, no verdo e no inverno. Avaliou-se a influéncia da coleta da folha
diagndstica nas estagdes, em seis épocas, durante o desenvolvimento do cacho, e comparou-se
com a amostragem-padrao. Os valores foram submetidos a analise de variancia, e, quando o F foi
significativo, realizou-se comparacgdo de médias. As estagdes de amostragem e os estadios de coleta
influenciaram o comportamento dos nutrientes na folha diagnostica de ambas as variedades, com
excecdes para 0 Mg e o Mn. Os teores médios dos nutrientes durante os estadios de coleta nao
apresentaram diferenca entre o 1°, 2°, 3° ¢ 4° (padrao). Assim, para as bananeiras ‘Prata’ e ‘Grande
Naine’, cultivadas no Vale do Ribeira, ndo ha alteracdo significativa no teor foliar de nutrientes
entre os estadios 1° a 4°, possibilitando a ampliacdo de coleta para analise de tecido foliar.
Termos de indexaciio: Musa spp; avaliagdo nutricional; época de amostragem.
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Introduction

Banana is considered a staple food for millions of
people because of its nutritional value and consolidated
palatability, being one of the most consumed fruits in
the world, cultivated by small and large rural producers,
occupy the third position in the world ranking of the most
produced fruit, with a production of 106.5 million tones
(FAOSTAT, 2018). In 2016, 6.9 million tons of banana
were produced in Brazil, in an area of about 517 thousand
hectares, indicating a yield of 14.7 t ha' (IBGE, 2016).

Despite the largest banana producing states in
Brazil (Bahia, Sao Paulo and Minas Gerais), together
produce the largest productions (43%) and cultivated area
(35%), Coltro and Karaski (2019) show that the state of Rio
Grande do Norte had the highest national productivity (29.8
t ha'), while Sao Paulo presented the fourth highest yield
(21.3 tha'), Minas Gerais the seventh (17.3 tha') and Bahia
the eighth (16.1 tha!), which indicates the influence of the
local conditions of cultivation, so that better performances
are obtained, adapting to the production technologies
applied to each region in different genotypes of bananas
produced in the country.

Among the techniques used in banana crop
production technology, foliar nutritional diagnosis
evaluates the nutritional conditions of the plant’s mineral
nutrition, with the objective of supporting the management
of fertilization through the application of variable doses of
fertilizers or adequate fertilization to different locations.
In banana plants Martin-Prével (1984) demonstrated the
importance of foliar analysis for monitoring the nutritional
status, establishing the International Reference Sampling
Method (Méthode d’Echantillonnage Internationale de
Référence - MEIR) which consists of the sampling of
the third leaf (f3), counting from the apex, at the time
when the inflorescence presents with all the female tiers
without bracts and two or three open male tiers, since for
the development of their fruits the banana plant depends
on the accumulated degree-days (DD), from flowering to
harvest period (JULLIEN et al., 2008; CASTELLAN et
al., 2018).

For evaluation the method suggests the removal
in 20 plants of a central band of leaf {3, with width of 10
cm, eliminating the central rib and the outer halves of the
end of these bands.

There is adequate importance to the standardization
of leaf sampling, so that reliable comparisons and
interpretations can be made to the nutritional standards/
balances established for nutritional evaluation in the
banana crop. Martin-Prével (1984), indicates that the best
way to sample may differ in practice according to the
cultivars, ecological conditions and form of cultivation
employed in commercial plantations in Brazil.

Commercial areas of banana plantations cultivated
in the tropics or in equatorial regions have fields of 1 to 4

hectares, with plants at all stages of development, which
may hamper, at certain times, to find of 20 plants in the
specific physiological stage considered adequate by MEIR
(MARTIN-PREVEL, 1984).

Due to these difficulties, adaptations and local
adaptations to the MEIR has been proposed in order to
facilitate the collection of the diagnostic leaf and maintain
the standard of interpretation. For ‘Prata-Ana’ cultivated in
the north of Minas Gerais, Silva et al. (1999) recommend
for foliar diagnosis of banana, sampling according to the
MEIR method, adapting it to plants at the beginning of
flowering. Rodrigues et al. (2010), report that the ‘Prata-
And’ banana planted in the north of Minas Gerais presents
a high size (4.4+0.25 m) and a dense foliar rosette (leaves
slightly spaced), which makes it difficult to identify {3 and
collection of the ideal width recommended by MEIR to be
sampled. This difficulty led the authors to investigate the
pattern and to suggest that leaf collection in the above (f2)
or below (f4) position of the recommended leaf (f3), in a
leaf width of 10 to 30 cm, does not alter the leaf contents
in relation to the MEIR method. Such tolerances in the
variation of the sample regarding the position and leaf
width, in the harvest of the diagnostic leaf, can provide
agility and greater reliability.

Another point that has raised doubts, so that there
is flexibility in the evaluation process of nutritional
diagnosis, without damages to the MEIR standard, refers
to the harvesting season of leaf 3. In order to know the
best season, Rodrigues et al. (2010) evaluated ‘Prata-Ana’
bananas plants when it was possible to visualize all the
tiers and fruits (female flowers), which happens when the
first tires begin to open. Godoy et al. (2011), although did
not evaluate the effect, carried out the foliar sampling in
‘Nanica’ and ‘Prata’ banana plants when the plants began
to emit the bunch. Silva and Rodrigues (2001) in bananas
orchards from the north of Minas Gerais evaluated the
leaves when the inflorescence was in the intermediate
stage between their emission and at the maximum with
all the female tires opened.

For clarification on the subject it was aimed, in this
study, to determine in commercial fields of two banana
cultivars, Grande Naine and Prata, in two evaluation
stations, the seasonality of the nutritional status of the
diagnostic leaf, during the development of the bunch.

Material and methods

The experiments were conducted in commercial
fields of 5 ha of cultivar Grande Naine and Prata and
‘Prata’ banana plants, both with 10 years of cultivation,
not irrigated, with a density of 2,500 and 1,600 plants,
and average productivity of 35 and 22 tons per hectare,
respectively. They are located on the banks of the Ribeira
de Iguape river and represent one of the most traditional
banana cultivation sites in this region, in the municipality

Rev. Bras. Frutic., Jaboticabal, 2019, v. 41, n. 4: (e-151)



Seasonality in nutrient content of banana diagnostic leaf 3

of Sete Barras, southern region of the state of Sdo Paulo,
where banana farming has 33,561 hectares (IEA, 2018) of
planted area. The climate, based on the Kdppen system,
is classified as Af, tropical humid, the average rainfall is
1,600 mm/year.

The fertility of the experimental areas was
evaluated by the collection of 20 simple subsamples of
soil, in the banana fertilization region at depths of 0.0-
0.2 and 0.2-0.4 m, which comprised a composite sample
which was analyzed according to Raij et al. (2001), whose
results are shown in Table 1. The areas where the study
was carried out prior to the implantation of the current
fields were being cultivated with Grande Naine banana
plants, and the current management practices followed
the local indications of cultivation, indicated by Moreira
(1987), emphasizing that the control of black Sigatoka was
carried out in a preventive way, with aerial applications
of fungicides.

The experimental designs used for both experiments
were completely randomized, with three replications, in a
2x6 factorial scheme, being the winter and summer time
of'the year, the plots. For the ‘Grande Naine’ the summer -
drought period - corresponded to the period from February
to May 2015 and the winter period - rainy period - from
June to October 2015, and for ‘Prata’ the winter period
- rainy period - corresponded from August to December
2014 and the summer period - drought period - the months
of February to June 2015.

The secondary factor was constituted of six stages
of collection, according to the banana stages: first - when
the plants began the emission of the bunch; second - when
it was possible to visualize a feminine tire, and fruit
(female flowers); third - when viewed three female tiers,
and fruits ; fourth - when it was possible to visualize all
the female tires and fruits, as well as two open male tires
(MEIR standard); fifth - when the bunches had 50% of
their development, that is, half the time for their harvest;
and the sixth-in the commercial crop of the bunches, that
is, ‘% thin’, which corresponds to the time that the fruits
of the tire, two still had corner and the last tire had 33 mm
of diameter, corresponding to the degree of maturation.

Each replicate was composed of a sample composed
of 20 leaves of plants collected during the summer and
winter periods. The collections of stages 1 to 6, from the
emission of the bunch, represent, in the summer and winter
seasons in days: 1,1; 8,7; 11,15; 15,24; 65,86 and 109,127,
respectively for ‘Grande Naine’, and:1,1; 8,7; 11,15;
15,22; 109,64 and 150,112, respectively for the ‘Prata’.

The recommendation for leaf type followed the
MEIR indication, evaluating the third leaf (3), with width
of 10 cm, eliminating the central rib and the external halves
of that strip. The collected plant material was washed
and dried in a forced air ventilation oven at 65°C until
reaching constant weight, ground in a Willey mill and
analyzed according to methodology described by Bataglia

et al. (1983).

The evaluations in Degrees days were made with the
thermal indications of temperature obtained in the network
of the Integrated Center of Agrometeorological Information
(Centro Integrado de Informagdes Agrometeorologicas-
CITAGRO), and its accumulation after the emission of
the bunch, about the first evaluation, was calculated by
the equation:

Tmin(i)+ Tmax(i)

2 - Tbase)

=n
Degree Days = z max (O,
i=1

Where, T . and T, are respectively the minimum
and maximum temperature (° C) on a given day, while
T,... (° ©) is the base temperature below which the banana
growth ceases. The base temperature was assumed to be
14°C according to Robinson (1996), and used by Taulya
etal. (2014) carried out with the intention of comparing if
the collection period to the plant maturation degree after
the emission of the bunch interferes with the amount of
nutrient present in f3 leaf and consequently interfere in
the collection sampling period.

The results of the obtained nutrient contents were
submitted to analysis of variance with the support of
SISVAR software (FERREIRA, 2011), and when the F
was significant at 5%, a comparison of means by Tukey’s
test was performed (p< 0.05).

Results and discussion

The soil which the experiments were conducted
showed medium to high concentrations for banana
cultivation (Table 1), according to Raij et al. (1997)
classification, which leads us to consider that banana plants
were not subjected to nutritional restriction, as observed
in Table 1, that indicates the nutrient levels in the soil at
the time the experiment was conducted.

The collections of stages 1 to 6, from the emission
of the bunch, represent in the summer and winter seasons
in Degrees-days the accumulation of: 18.5; 103.38;
145.73; 196.137; 737.574 and 1091.943 respectively
for ‘Grande Naine’, which corroborates with Taulya et
al. (2014), that observed for banana plants of ‘Nanica’
group in Africa, the accumulation of 790 to 1008° days
between the emission and the harvest of the bunch, which
represents about 20% of the accumulated Degrees-days
that the banana plants needs to complete their entire
development cycle. The experiment with the ‘Prata’
cultivar presented higher accumulated Degrees-days
among the stages 1 to 6, in the summer and winter seasons,
being: 18.8; 103.55; 145.93; 196.146; 1091.487 and 1330.
1062, respectively. Variations between the accumulated
Degrees-days between cultivars and/or harvesting periods
are common, as stated by Fortescue et al. (2011) who
observed variations of 46% in the accumulated Degrees-
days, for the complete development (planting to harvest)
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of bananas plants of different species and / or implemented
at different periods, in Puerto Rico.

In an experiment conducted in the north of
Minas Gerais, Figueiredo et al. (2005) with ‘Prata Ana’
banana plant in the evaluation with 40% of the reference
evapotranspiration (ET ) observed that there was an
accumulation of degrees-days of 714°C and 472°C in the
flowering period to the development of the mother plant’s
bunch, being the lowest treatment, corresponding to the
summer and winter months, which shows differences
between accumulated degrees-days from the water
availability when it is considered that the drought period
(summer) accumulates more thermal energy than in the
rainy season (winter) during the culture cycle.

It was verified that, in general, the average levels
of nutrients in the diagnostic leaf of ‘Prata’ (Table 3) and
‘Grande Naine’ (Table 6) banana plants collected at stage
4, which includes the indication of MEIR, are found below
the proper range proposed for banana by Raij etal., (1997),
in bulletin 100 for the State of Sao Paulo.

The only exceptions of suitable contents are
observed for both cultivars for Ca and Mg (Tables 3 and
6), as well as excessive levels of B for ‘Prata’ (Table 3) and
adequate B and Mn for ‘Grande Naine’ (Table 6). Although
adequate Ca and Mg foliar contents for both cultivars, the
concentrations observed in the cultivation areas (Tables 2
and 5) of these elements are considered high (RALJ et al.,
1997), which may be inducing competition for absorption
between the sites by K (Malavolta, 2006) and inducing
low leaf contents.

Sampling stations and collection stages influenced
the content of all nutrients in f3 of ‘Prata’ (Table 4)
and ‘Grande Naine’ (Table 6) banana plants, the only
exceptions occur with Mg and Mn whose levels were
not influenced by the stages and collection seasons,
respectively.

Regardless of the evaluated variety and the observed
stage, in general, the highest concentrations of nutrients
occur in the winter (Tables 4 and 6). A likely explanation
may be associated with no water restriction in the period,

which allows constant flow of nutrients especially for
mass flow, the primary means of conduction nutrients
to plants as reported by Malavolta (2006) and Oliveira
et al. (2010), in addition, in the winter, there is a greater
accumulation of Degrees-days due to the lower incidence
of radiation, thus reducing the photosynthetic efficiency
of this plant (TAULYA et al., 2014). This allowed greater
accumulation of nutrients in the leaves of both varieties
observed in Tables 3 and 6; Rozane et al. (2016) indicate
that climatic conditions and different periods of harvest
of the diagnostic leaf, even though of the same species,
provide significant nutritional variations in the nutritional
balance of the diagnostic leaf, which ensures that it is
reflected in the data of tables 3 and 6 since the nutrients
generally tend to migrate to the bunch from stage 4.

In the evaluation of the nutritional diagnosis,
emphasized by Rodrigues et al. (2010), which analyzes
in bananas plants the proposal to change the plant tissue
sample is valid if the values are not significantly altered
compared to the levels determined by the reference
procedure, what actually occurred for all nutrients, in
any of the collection stations, in the experiments with the
‘Prata’ (Table 2) and ‘Grande Naine’ (Table 5) banana
plants.

When it is observed that there is no difference
between collection stages 1, 2, 3 or 4, the last characterized
by the MEIR standard, in practice for both varieties
(Tables 3 and 6), indicates as similar the levels observed
in different stages of sampling in the studies of Silva and
Rodrigues (2001); Rodrigues et al. (2010) and Godoy et
al. (2011), as well as tolerable a possible variation of the
sample when it comprises the emission of the bunch at
the time when the inflorescence (stage 1 to stage 4) shows
all female tiers without bracts and with two or three open
male tiers. The expansion of physiological stages without
compromising the reference of the nutritional diagnosis
evaluation facilitates, according to Martin-Prével, (1987)
to locate plants suitable for foliar diagnosis, especially in
banana plantations, in a tropical or equatorial area without
replanting for several years, in fields smaller than four
hectares.

Table 1. Soil chemical analyzes in the experimental areas, at depths of 0.0-0.2m and 0.2-0.4m.

Cultivars Depth pH O.M. P K Ca Mg H+AI SB CEC v
M CaCl, gdm?® gdm?® = -—-ommmemeee- mmol_dm? ------------- %
Grande Naine 0.0-0.2 6.4 22 176 23 89 52 15 143.3 158.3 91
02-04 58 18 88 1.9 66 29 17 96.6 113.9 85
Prata 0.0-02 49 33 102 2.0 46 25 19 73.0 92.0 79
02-04 47 20 74 1.8 38 19 21 58.8 79.8 74
B Cu Fe Mn Zn S-SO, Al
mg dm? mmol dm™
Grande Naine 0.0-0.2 1.72 1.8 20 23 5.6 4 0
02-04 0.88 1.3 24 31 43 14 0
Prata 0.0-0.2 0.63 2.6 55 140 5.0 9 0
0.2-0.4 0.55 1.5 50 87 4.1 19 0
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Table 2. Variation of nutrient contents in banana leaves-index ‘Prata’ banana plant cultivar in two seasons (winter

and summer).

. Seasons
Nutrients Variation Winter Summer
F CV(%) (rainy period) (drought period)

N 61.1%* 3.7 24a 27b
P 6.6%* 5.5 1.8a 1.7b
K 60.1%* 8.3 25a 31b
Ca 24 1** 9.9 9a 10.7b
Mg 1.9 6.8 3.4a 3.5a
S 166.4%%* 5.0 2.0a 1.5b

11.0%* 9.6 29.1b 26.2a
Cu 0.04m 7.9 4.3a 4.3a
Fe 111.8%* 7.2 75b 59a
Mn 0.4rs 18.0 238a 228a
Zn 0.01ms 7.5 11.6a 11.6a

"Lowercase letters between the seasons by the Tukey test at p <0.05. Where, ™, **,*: not significant, significant at p <0.01 and 0.05, respectively.
CV = Coefficient of variation; F= variation factor value. g.Kg for macronutrient; mg.kg for micronutrient

Table 3. Variation of nutrient contents in banana leaves-index of ‘Prata’ banana plant cultivar in six stages of

collection.
Nutrients Variation e
. CV(%) 2 3 4 5 6

N 18.1%* 3.7 27C 27C 27C 26BC 24AB 23A

P 20.9%* 5.5 2.0B 1.9B 1.8B 1.8B 1.6A 1.4A
K 5.3%* 8.3 28AB 26.9AB 29.6B 29.5B 242A 26.4AB
Ca 11.8%* 9.9 8.8AB 8.0A 9.8BC 9.8BC 11CD 11.8D

Mg 1.8m 6.8 3.5A 3.3A 3.6A 34A 34A 3.6A

S 17.3%* 5.0 1.9B 1.8B 1.9B 1.8B 1.6A 1.5A
10.3** 9.6 31C 31.1C 27.6BC 28BC 21.8A 26.2AB

Cu 24.7* 7.9 4.5BC 4.5BC 4.7BC 4.1B 2.9A 4.9C

Fe 17.4%%* 7.2 65.1A 61.6A 62.2A 65.7A 63.8A 83.5B
Mn 27.1%* 18.0 161.6A 157.6A  209.5A 195.2A 287.1B 387.7C
Zn 5.2%* 7.5 12.3B 11.9B 12.2B 11.4AB 10.2A 12.1A

'Different capital letters differ between the stages by the Tukey test at p <0.05. Where, ™, ** *: not significant, significant at p <0.01 and 0.05, respectively.CV =
Coefficient of variation. g.Kg for macronutrient; mg.kg for micronutrient
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Table 4. Variation of nutrient contents in banana leaves-index in ‘Prata’ banana plant cultivar in two seasons and six
stages of collection.

Nutrients Variation Cause Season (s) Stage (T)
Season (S) Stage (T) S*T CV 1 2 3 4 5 6
Winter 28bBC  28bC 28bC 28bBC 26bAB  24A
N 61.1%* 18.1%* 1.7 3.7
Summer 26aB 26aB 25aB 24aAB 23aA 23A
Winter 2.1bC  1.9bBC 1.9BC 1.8AB 1.6bA 1.6A
P 6.6%* 20.9%* 34%* 55
Summer 1.8aBC 1.7aBC 1.9C 1.8BC 1.4aA 1.6AB
Winter 24a 25a 24a 27a 23 24a
K 60.1%* 5.3%* 2.7% 83
Summer 32bBC 29bAB 35bC 33bBC 25A  29bAB
Winter 8aAB 8A 9ABC 9ABC 10aBC  11aC
Ca 24.1%* 11.8%* 0.21™ 99
Summer 10bAB 9A 11ABC 10ABC 12bBC 13bC
Winter 3.3A 3.2A 3.3aA 3.1aA 3.6bAB 3.9bB
Mg 1.9m 1.8 7.9%*% 6.8
Summer 3.7AB  3.4AB 3.9bB 3.8bB 3.1aA 3.3aAB
Winter 2.1bC  2.0bBC 2.1bBC 2.0bBC 1.9bB 1.6A
S 166.4** 17.3%* 4.1** 50
Summer 1.7aB 1.6aB 1.7aB 1.6aB 1.3aA 1.5AB
Winter 32BC  33bBC 29AB 27AB 22A  29bBC
B 11.0%* 10.3%* 3.6%* 96
Summer 30C 27aABC 27ABC 29BC 22A  23aAB
Winter 4.0aB 4.2B 4.1aB 3.8aAB 3.0A  6.0bC
Cu 0.04 s 24.7* 28.7%* 7.9
Summer 5.0bB 4.7B 5.2bB 4.4bB 3.0A  3.5aA
Winter 71bA 69bA 70bA 69A 73bA  101bB
Fe 111.8%* 17.4%* 6.2%* 72
Summer 60a 54a 55a 62 54a 66a
Winter 156A 162AB 262bBCD 218ABC 287CD 343aD
Mn 0.4ns 27.1%* 3.5%* 18.0
Summer  167A 153A 157aA 172A 288B  433bC
Winter 12AB 12AB 11aAB 11A 11A 13bB
Zn 0.01m 5.2%* 43%% 75

Summer 12BC 12BC 13bC 12ABC 10A  11aAB

"Lowercase letters between the seasons and different capital letters differ between the stages by the Tukey test at p <0.05. Where, ™, ** *: not
significant, significant at p <0.01 and 0.05, respectively.CV = Coefficient of variation. g.Kg for macronutrient; mg.kg for micronutrien

Table 5. Variation of nutrient contents in banana leaves-index ‘Grande Naine’ banana plant cultivar in two seasons
(Winter and Summer).

o Season
) Variation -
Nutrients Winter Summer
F CV(%) (rainy period) (drought period)

N 15.6* 5.1 24.9b 23.3a
P 63** 5.5 1.7b 1.5a
K 4.2m 5.4 32.9a 31.7a
Ca 136.9%* 13 5.6a 9.4b
Mg 8.1* 7.6 2.8a 3.0b

S 31.3%* 7.2 1.75b 1.52a
B 14.6%* 12.2 17.6a 20.6b
Cu 35.4%* 6.6 5.4b 4.7a
Fe 19.5%* 9.0 73.4b 64.2a
Mn 0.5ms 24.6 330a 311.4a
Zn 58.7%* 7.7 14b 11.1a

"Lowercase letters between the seasons by the Tukey test at p <0.05. Where, ™, ** *: not significant, significant at p <0.01 and 0.05, respectively.
CV = Coefficient of variation; F= variation factor value. g.Kg for macronutrient; mg.kg for micronutrien
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Table 6. Variation of nutrient contents in banana leaves-index in ‘Grande Naine’ banana plant cultivar in six stages

of collection.
Nutrient Variation Stage (T)
F oo Cv) 1 2 3 4 5 6
N 3 2%* 5.1 24.8AB 25.1B 24.3AB 24.1AB 23.1AB 22.9A
P 6.5%* 5.5 1.6AB 1.7B 1.7B 1.6AB 1.5A 1.5A
K 9.8*%* 54 32.4BC 32.6BC 34.9C 34.4C 31AB 29A
Ca 14.5%%* 13 6A 6.4A 7.2AB 7A 8.8BC 10C
Mg 2.2m 7.6 2.7A 2.9A 3.1A 2.8A 2.8A 3A
S 2.2m 7.2 1.5A 1.6A 1.6A 1.6A 1.7A 1.7A
B 5.1%* 12.2 21.1B 21.3B 20.2AB 18.9AB 16.7A 16.4A
Cu 22.7* 6.6 5.3BC 5.9C 5.5BC 5.1B 4.3A 4.3A
Fe 9.3%* 9.0 60.3A 69.6A 67A 67A 63.3A 83.4B
Mn 5.0%* 24.5 227A 290.6AB 328.4AB 270.8AB 403B 405.1B
/n 2.2ms 7.7 11.6A 12.7A 12.7A 11.6A 12.9A 12.4A

Different upper case letters differ between the stages by the Tukey test at p <0.05. Where, ™, ** *: not significant, significant at p <0.01 and
0.05, respectively. CV = Coefficient of variation. g.Kg for macronutrient; mg.kg for micronutrien

Conclusions

For the ‘Prata’ and ‘Grande Naine’ banana plants
cultivated in the Ribeira Valley (Vale do Ribeira), there is
no significant alteration in the leaf content of the diagnostic
leaf (f3) when sampling is realized between the emission
of the bunch and the time when it is possible to visualize in
the inflorescence all the female tiers and fruits, as well as
two open male tiers (MEIR standard), allowing expansion
of the leaf collection period to evaluate nutritional status.
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