Rev. Bras. Frutic., Jaboticabal - SP, v. 38, n. 3 : ¢-884 1/10
ISSN 0100-2945 http://dx.doi.org/10.1590/0100-29452016884

MICRONUTRIENTS DEFICIENCY ON THE NUTRITIONAL
STATUS OF BANANA PRATA SEEDLINGS!

BRUNA PEREIRA DE SOUZA?, ENILSON DE BARROS SILVA®,
MARIA DO CEU MONTEIRO DA CRUZ*, EDSON PERITO AMORIMS,
SERGIO LUIZ RODRIGUES DONATO®

ABSTRACT - The knowledge of the requirements and micronutrients efficiency in banana is relevant to
the development of fertilizer recommendations. This study aimed to evaluated requirements and nutritional
efficiencies of banana seedlings submitted to omission of micronutrients in nutritive solution. Treatments
were complete nutritive solution and solution with individual omission of B, Cu, Fe, Mn and Zn, and two
Prata-Ana and BRS Platina hybrid genotypes. Leaf area, dry matter of leaves, rhizome, roots and total and
micronutrient contents were determined. With results, the following indexes were calculated: uptake, transport
and micronutrient utilization efficiency. B deficiency effected more intensely the growth of both banana
genotypes. The nutrient uptake corresponded to the following sequence: Fe > Mn > Zn > B > Cu, which
reflects the plant requirements. The BRS Platina hybrid showed higher B, Fe and Zn absorption efficiency in
relation to Prata Ana cultivar, which had higher Cu absorption efficiency. BRS Platina hybrid showed higher
efficiency in the transport of Fe and Mn, while Prata Ana only for Cu. Prata Ana cultivar showed higher
micronutrient utilization efficiency in complete treatment and treatment with omission of micronutrients.
Index terms: Musa spp.; mineral nutritional; micronutrient omission; fruit trees.

DEFICIENCIAS DE MICRONUTRIENTES NO ESTADO NUTRICIONAL
DE MUDAS DE BANANEIRA PRATA

RESUMO - O conhecimento das exigéncias e eficiéncias nutricionais de micronutrientes em cultivares de bananeira ¢
relevante para o desenvolvimento da recomendagdo de adubagédo para esta cultura. Objetivou-se avaliar as exigéncias e
eficiéncias nutricionais de mudas de bananeira Prata submetidas & omissdo de micronutrientes em solug@o nutritiva. Os
tratamentos foram solucdo nutritiva completa e solugdo com omissao individual de B, Cu, Fe, Mn e Zn e dois gendtipos,
Prata-Ana e seu hibrido BRS Platina. Determinou-se a area foliar, a massa de matéria seca das folhas, rizoma, raizes ¢
total e o teor de micronutrientes nos respectivos 6rgaos. Com esses resultados calcularam-se os indices: eficiéncia de
absorgdo, de transporte e de utilizacdo dos micronutrientes. A deficiéncia de B foi a que afetou mais intensamente o
crescimento dos dois gendtipos de bananeira. O acumulo de nutrientes correspondeu a seguinte ordem, Fe > Mn > Zn >
B > Cu, o que reflete as exigéncias da planta. O hibrido BRS Platina apresentou maior eficiéncia de absor¢do do B, Fe e
Zn em relag@o a cultivar Prata Ana que teve maior eficiéncia na absor¢ao de Cu. O hibrido BRS Platina apresentou maior
eficiéncia de transporte de Fe e Mn enquanto a Prata-Ana somente para o Cu. A cultivar Prata Ana apresentou maior
eficiéncia de utilizagdo dos micronutrientes no tratamento completo e no tratamento com omissao dos micronutrientes.
Termos para indexac¢fio: Musa spp.; nutricdo mineral; omissdo de micronutrientes; frutiferas.
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INTRODUCTION

Banana (Musa spp) is among the most
commercially exploited fruits, being one of the fruits
most consumed worldwide. Brazil is the world’s
second largest producer, with production of 6.86
million tons, also standing out as the largest consumer
(IBGE, 2012).

The growth and development of banana are
affected by several factors, among them nutrition,
which is decisive for plants to reach high yields, since
they have rapid growth and accumulate large amounts
of nutrients (Hoffmann et al, 2010; Rodrigues et al.,
2010). The nutritional requirements of seedlings
and the nutritional efficacy of new cultivars should
be considered, which differentiate to a greater or
lesser response to certain nutrients, consequently
influencing dry matter production.

The alternative to assess the nutritional
requirements of crops is through the subtraction
diagnostic technique. This technique involves
growing plants under field or greenhouse conditions
hydroponically, in which a complete treatment is
tested (with all necessary nutrients in appropriate
doses) and a number of treatments, in which the
omission of each nutrient is made separately.
However, studies in field conditions do not allow to
accurately assess the nutrient use efficiency on the
physiology and growth of plants.

The lack or excess of a given nutrient can
cause similar symptoms in different plant species
due to the similarity of roles that they play in plant
physiology. Differentiated effects are common
among and within the same species as a result of gene
expression influenced by the deficiency or toxicity of
nutrients (MAATHUIS; DIATLOFF, 2013).

The terminology ‘nutritional efficiency’ is
used to characterize the ability of plants to absorb,
translocate and use nutrients under conditions of low
availability in soil (KHOSHGOFTARMANESH et
al, 2010, SADEGHZADEH et al, 2013.). For this
reason, the mechanisms related to the acquisition
and utilization of nutrients should be interpreted
properly so that mistakes in relation to increased
productivity of crops are not made (CHRISTO et al,
2014; MARTINS et al, 2015).

The concept of nutrient use efficient includes
processes in which plants absorb, translocate,
accumulate and use nutrients for dry matter or grain
production under normal or adverse conditions
(POZZA et al., 2009). Thus, new banana cultivars
may have different nutritional requirements and
efficiencies; with greater or lesser response to certain
nutrients and therefore influence nutrient conversion

in the dry matter mass production.

In this context, this study aimed to evaluate
the requirements and nutritional efficiency of banana
seedlings Prata Ana and BRS Platina hybrid cultivars
submitted to the omission of micronutrients in the
nutrient solution.

MATERIAL AND METHODS

The experiment was conducted in greenhouse
located at the JK Campus, Department of Agronomy
- University of Vales do Jequitinhonha and Mucuri
(UFVJM), Diamantina, Brazil, from August to
December 2010. The experimental design was
completely randomized with four replicates and
one plant per pot. Treatments consisted of complete
nutrient solution (macro and micronutrients) and
solution with the omission of one micronutrient at a
time (-Cu, -Fe, -Mn, -B and -Zn) and two genotypes,
Prata Ana and its BRS Platina hybrid.

The nutrient solution used was proposed
by Hoagland and Arnon (1950) and nutrients
supplied were derived from reagents. The complete
solution had the following chemical composition
in macronutrients (mg L'): 210.1 of N, 31of P,
234.6 of K, 200.4 of Ca, 48.6 of Mg, 64.2 of S, and
micronutrients (ug L'): 500 of B, 20 of Cu, 648 of
Cl, 5.022 of Fe, 502 of Mn, 11 of Mo and 50 of Zn.
Treatments with omission of micronutrients used the
same solution featuring all the nutrients, except for
the missing element.

Plantlets of banana genotypes (Prata Ana
and BRS Platina hybrid) were provided by Embrapa
Mandioca e Fruticultura Tropical of Cruz das
Almas (BA). Seedlings were kept for three days in
solution with Y4, then for three days in solution with
% the concentration recommended by the authors,
with continuous artificial aeration system using air
compressor. After the adaptation period, in which the
solution consisted only of macronutrients, plantlets
were transferred to plastic pots with constant aeration
system and containing 3 L of nutrient solution 100%
of the ionic strength. The volume of solutions in pots
was daily monitored, and when necessary, the volume
absorbed by plants was completed with deionized
water, and solutions were replaced fortnightly. The
pH of the nutrient solution was maintained at about
6.0£0.1; applying HC10.1 mol L' or NaOH 1.0 mol
L' with daily control, as needed, using a portable
pH meter. The electrical conductivity of the nutrient
solution was not monitored.

At 100 days after the start of the experimental
period, seedlings were collected and divided into
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roots, thizomes and leaves. Leaves were scanned
using an HP Photosmart C3180 Multifunction
printer to determine leaf area (LA) using the DDA
software (Digital Determinator of Areas) (Ferreira et
al., 2008). Then, the plant material was washed in
distilled water, labeled, packaged in paper bags and
dried in an oven with air circulation at temperature
of 65°C for 96 h until constant weight is obtained.
After drying, the material was weighed on an
analytical scale to obtain the dry weight of rhizome
(MSRI), leaves (MSF), aerial parts (leaves and
rhizome) (MSPA), roots (MSR) and total (MSTO).
Subsequently, the material was ground and submitted
to chemical analysis to determine the micronutrient
levels according to the methodology described by
Silva (2009).

With the content of micronutrients and dry
matter of the different organs, the following indexes
were calculated: absorption efficiency = (total
nutrient content in the plant) / (dry matter of roots) as
Swiader et al. (1994); transport efficiency = (content
of nutrient in the shoot / overall content of nutrient
in the plant) x 100, according to Li et al. (1991) and
use efficiency = (total dry matter produced) ? / (total
content of nutrient in the plant), according to Siddqi
and Glass (1981).

To calculate the relative growth (RG) of
total dry matter of banana genotypes, the following
formula was used: RG = (total dry matter obtained in
treatment omitted nutrient / total dry matter obtained
in the complete treatment) x 100. The purpose of this
procedure is to compare the total dry matter in the
treatment with application of micronutrient compared
to treatment where the micronutrient was not applied.

Data were submitted to analysis of variance
and means were compared by the of Scott & Knott
test at 5%.

RESULTS AND DISCUSSION

Banana seedlings Prata Ana and BRS Platina
hybrid cultivars cultured in complete solution grew
normally showing no visual symptoms of deficiency,
indicating that the nutrient solution and pH used
were appropriate for the growth of plants. In this
treatment, it was observed that Prata And genotype
had better performance than BRS Platina genotype
for all variables (Table 1).

When submitted to B omission in the nutrient
solution, genotypes did not differ regarding leaf
area (LA), leaf dry matter (MSF), shoot dry matter
(MSPA), root dry matter (MSR) and total dry matter
(MSTO). However, the rhizome dry weight (MSRI)
was higher in Prata Ana genotype (Table 1). Thus,

it was found that the relative growth of banana
seedlings was reduced by 94% for Prata Ana cultivar
and 91% for BRS Platina hybrid cultivar, when under
B deficiency conditions (Figure 1).

Most of the B functions in plants are related to
cell wall formation and stabilization, lignification and
differentiation of xylem and B plays a regulatory role
in the metabolism of carbohydrates, facilitating their
transportation from leaves to other organs (MIWA;
FUJIWARA, 2010), acting on cell elongation, nucleic
acid synthesis, hormonal responses (GONZALEZ-
FONTES et al., 2008).

It was observed that Prata Ana genotype had
better performance than BRS Platina genotype in the
of MSF, DMAP, MSR, and MSTO and LA production
using Cu and Mn-deficient solution (Table 1). In
treatments with omission of Cu, relative growth
showed a decrease of 47% in Prata Ana genotype
and 87% in the BRS Platina hybrid genotype, and
84% in Prata Ana genotype and 86% in BRS Platina
genotype when the Mn was omitted (Figure 1).

Copper is a micronutrient required for proper
plant development, as plants with deficiency or
excess of this micronutrient have reduced leaf area,
also playing a role in the synthesis of proteins and
metabolism of carbohydrates (Khurana et al., 2006).
Manganese promotes significant effects on plant
nutrition, both in the deficiency point of view, as in
toxicity, with significant losses in the production of
plants grown under both effects (Ferreira et al., 2009).

The lack of Fe affected more intensely the
growth of BRS Platina hybrid, with lower LA, MSRI,
MSF, MSPA and MSTO values, with no differences
between genotypes only for MSR variable (Table
1). By comparing the growth of plants receiving
complete treatments with treatments under omission
of micronutrients, there is a reduction of 67% in
the growth of Prata Ana genotype and 80% of BRS
Platina genotype (Figure 1).

Iron, in plants, is related to various metabolic
activities, participating in the formation of some
enzymes (catalase, peroxidase, cytochrome oxidase
and xanthine oxidase), and is essential in the
breathing process, photosynthesis, N, fixation and
electron transfer through cycling between Fe? + and
Fe?* + (MORRISSEY; GUERIONOT, 2009).

When submitted will Zn omission, seedlings
had lower production of MSPA, MSR, MSTO and
LA in both genotypes (Table 1). The deficiency of
this nutrient reduced the relative growth by 83% in
Prata Ana and 77% in BRS Platina (Figure 1).

Zn deficiency contributed to a lower
production of MSR, MSPA, MSTO and reduced
LA of BRS Platina genotype compared to Prata
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Ania genotype (Table 1). The deficiency of this
micronutrient reduced the relative growth by 83% for
Prata Ana and 77% for BRS Platina (Figure 1). This
reduction occurs because Zn deficiency compromises
major physiological events and, consequently, plant
growth and development (Sadeghzadeh et al., 2013).
Zn is an essential micronutrient for plant growth
and under deficiency conditions, protein synthesis
is dramatically reduced (due to the relationship
with RNAase activity); causes delay and reduction
in plant growth; small and poorly shaped leaves;
short internodes; formation of leaves in rosettes;
internerval chlorosis (due to the involvement of Zn
in chlorophyll formation), and necrosis at the apical
root meristem (Broadley et al., 2007).

Banana seedlings grown in nutrient solution
with the omission of B, Cu, Fe, Mn and Zn presented
lower levels of these micronutrients compared to
plants grown in complete solution, regardless of
genotype or plant part, and only the omission of Mn
did not result in a smaller rhizome content of BRS
Platina genotype when compared to the complete
treatment (Table 2). Bessa et al. (2013) found lower
B, Cu, Fe, Mn and Zn contents in mangabeira leaves
under omission of these micronutrients in nutrient
solution compared to complete treatment. Lange
et al. (2005) working with castor bean Iris cultivar
observed that the omission of B, Cu, Fe, Mn, Mo
and Zn in the nutrient solution reduced their levels
in tissues when compared with complete treatment.

B levels in leaves and roots in treatments
where the micronutrient was omitted were the same
for both banana genotypes; however, in the rhizome,
although not differing between genotypes, B levels
were lower when compared to other plant organs
(Table 2). However, complete treatment showed no
significant difference in the content of this nutrient
in the different plant organs, as well as between the
two banana genotypes.

When Cu was suppressed in the nutrient
solution, there was no significant difference in the
content of this micronutrient in the evaluated organs,
regardless of genotype. In the complete treatment for
Prata Ana cultivar, there was no difference in the Cu
content in the different plant organs; however, in the
BRS Platina hybrid cultivar, the highest Cu content
occurred in the roots and the lowest in leaves. Prata
Ana and BRS Platina hybrid genotypes differed
only regarding the Cu content in the roots and in the
complete treatment, where lower Cu levels were
observed in Prata Ana cultivar (Table 2).

In treatments with Fe omission, there was no
difference in the content of this micronutrient in the
organs of banana seedlings between genotypes. In

the complete treatment, Fe focused more on roots
in Prata Ana cultivar and roots and leaves in the
hybrid cultivar.

The banana seedlings of Prata Ana genotype
grown in complete treatment showed higher Mn
content in all organs when compared to BRS Platina
hybrid, with no difference in content among plant
organs (Table 2). As for the BRS Platina hybrid, Mn
content was observed on the leaves. When in the
absence of the micronutrient, it appears that there was
difference only for the content of this micronutrient
in roots and rhizome, verified for BRS platina hybrid
genotype.

Zn levels in treatments with deficiency of
this element were higher in leaves and roots for
Prata Ana genotype and in rhizome and roots for
BRS Platina genotype. BRS Platina genotype had
higher Fe content compared to Prata Ana genotype
in rhizome and roots, under omission of this nutrient.
In treatments with adequate Zn supply, seedlings
of BRS Platina and Prata And showed higher Zn
content in leaves, but with superiority in BRS
Platina genotype. Zinc activity is related to various
metabolic processes due to its function as an enzyme
activator, being essential for activity, regulation and
stabilization of the protein structure (Broadley et
al., 2007).

The total accumulation of micronutrients in
Prata And cultivar in complete treatment had the
following descending order: leaf (64.31%) > root
(24.18%) > rhizome (11.51%) and in BRS Platina
hybrid, the descending order was leaf (66.51%) >
root (18.85%) > rhizome (14.64%) (Table 3). As
for the percentage distribution of micronutrient
accumulation in roots and shoots of seedlings,
with respect to the total accumulated in the plant,
it was observed that all nutrients were accumulated
in greater amounts in shoots, and Fe was the most
absorbed micronutrient. Prata And cultivar was
higher than the hybrid cultivar in the accumulation
of all micronutrients.

The accumulation of micronutrients decreased
in the following order Fe> Mn> Zn> B> Cu for both
banana genotypes, reflecting the plant requirements
(Table 3). Hoffmann et al. (2010) worked with six
banana varieties and found that the accumulation of
micronutrients depends on the cultivar or genotype
and Rodrigues et al. (2010) found the same
requirement order for Prata Ana mother plants.

Varieties more efficient in the acquisition
of nutrients in soils with low levels are generally
considered better adapted to such conditions. The
variations in the acquisition of soil nutrients can
be attributed to factors related to the function and
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structure of the root system, including morphological
characteristics and biochemical mechanisms
responsible for the transfer of ions in cell membranes
of roots (KHOSHGOFTARMANESH et al., 2010).
Treatments differed on the absorption efficiency
(AE) of micronutrients, verifying higher uptake
rate by plants grown in complete treatment (Table
4). Under this condition, BRS Platina hybrid was
more efficient in the absorption of B, Fe and Zn
and Prata And cultivar in the absorption of Mn; for
Cu, no difference between genotypes was observed.
In treatments with omission of micronutrients, no
difference in AE between genotypes for B, Cu and
Zn, and Prata Ana cultivar presented higher AE for
Fe and BRS Platina for Mn.

The differences between the banana genotypes
regarding the ability to absorb micronutrient derive
both from the variation in the morphology of the root
system and the nutrient absorption kinetics. Variations
in the morphological root parameters (extensive
and efficient root system) and absorption kinetics
(Vmax, Km and Cmin) are required to operate the
models that quantitatively describe the process of
nutrient absorption (MAATHUIS; DIATLOFF, 2013;
CHRISTO et al., 2014; MARTINS et al, 2015).

Considering transport efficiency (TE) as
the plant’s ability to transport nutrients from roots
to shoots, it was observed that in treatment with
adequate supply of micronutrients, BRS Platina
cultivar showed higher TE for Fe and Mn, and
Prata Ana cultivar had higher TE for Cu and there
was no difference in TE for B and Zn (Table 4).
Under omission of micronutrients, Prata Ana
cultivar had higher TE for B, Cu and Fe and BRS
Platina cultivar for Mn and no difference for Zn
was observed. Translocation of micronutrients
from roots to shoots via xylem is conducted either
through transpiration or root pressure and rarely is
a limiting step (Sadeghzadeh et al., 2013), and the
difference between banana genotypes can be related
to morphological differences in the configuration of
vascular elements.

The utilization efficiency (UE) is defined as
the capacity of utilization of nutrients for synthesis
of dry matter mass. The efficiency in the use of
nutrient absorbed by the plant is as important as the
absorption efficiency when evaluating the dry matter
mass production with respect to nutrient supply
(POZZA etal., 2009). According to the mean values,
it was observed that regardless of the concentration
of nutrients in the nutrient solution, Prata Ana
cultivar showed higher UE of all micronutrients
(Table 4), with greater dry matter mass production
(Table 1). This results found for Prata Ana cultivar

is interesting, since banana responds well in
productivity when well supplied in micronutrients,
especially zinc and boron (HOFFMANN et al, 2010;.
RODRIGUES etal., 2010). This result highlights the
potential of this cultivar for growing in soils with low
content of these micronutrients, since this condition
is common in Cerrado soils.

The use of increasingly concentrated
fertilizers, increased yields and the intensive use
of soils may cause over time, the appearance of
micronutrient deficiencies in banana. Among
micronutrients, the most common deficiencies in
banana crop are B and Zn (SILVA; RODRIGUES,
2001), but depending on the soil, deficiencies of other
micronutrients may appear.

The nutrient use efficiency may vary within
the same plant species according to the genotypic
differences that may occur in genotype-environment
interactions and may also be related to the demand
of nutrients at cell level, compartmentalization, use
in shoots, transport at short and long distance, in
affinity of the absorption system (Km), minimum
concentration (C min) and in changes in the
rhizosphere. These differences can change the
absorption capacity, transport and utilization
of nutrients by plants (CHRISTO et al, 2014;.
MARTINS et al, 2015).

Rev. Bras. Frutic., v. 38, n. 2: (e-884)

DOI 10.1590/0100-29452016884

May/Jun 2016 Jaboticabal - SP



6 B. P. de SOUZA et al.

TABLE 1 - Leaf area (LA), dry matter mass production of rhizome (MSRI), leaves (MSF), shoots (MSPA),
roots (MSR) and total (MSTO) of two banana genotypes: Prata And and BRS Platina hybrid
with complete solution and diagnosis by subtraction of micronutrients.

Variable Prata-Ana BRS Platina VC (%)
Complete Omission Complete Omission
B
AF (cm?) 171039 a 1444 c 568.93 b 16.52 ¢ 3.57
MSRI (g plant™) 2.61a 0.61c 1.31b 0.21d 6.63
MSF (g plant™) 1147 a 0.18 ¢ 4.07b 0.14¢ 11.41
MSR (g plant™) 435a 031c 1.43b 0.24c 9.31
MSPA (g plant™) 14.08 a 0.78 ¢ 538b 0.36¢ 9.78
MSTO (g plant™) 18.43 a 1.10¢ 6.80b 0.60c 9.66
Cu
AF (cm?) 171039 a 575.89b 568.93 b 36.96 ¢ 7.10
MSRI (g plant™) 2.61la 234 a 1.31b 042c¢ 17.74
MSF (g plant™) 11.47 a 6.00b 4.07b 0.28 ¢ 14.10
MSR (g plant') 435a 1.50b 1430 0.22¢ 19.27
MSPA (g plant™) 14.08 a 834D 538¢ 0.69d 21.80
MSTO (g plant™) 1843 a 9.84 Db 6.80 c 091d 19.16
Fe
AF (cm?) 1710.39 a 605.91b 568.93 ¢ 45.70d 2.83
MSRI (g plant™) 2.6la 1.06 b 1.31b 043¢ 16.44
MSF (g plant™) 11.47 a 4.13b 4.07b 037c¢ 9.21
MSR (g plant™) 435a 0.87¢ 1.43b 0.54¢ 13.16
MSPA (g plant™) 14.08 a 5.19b 538D 0.8lc 10.14
MSTO (g plant™) 18.43 a 6.05b 6.80b 1.35¢ 12.57
Mn
AF (cm?) 1710.39 a 288.74 ¢ 568.93 b 33.34d 11.25
MSRI (g plant™) 2.61la 0.84 ¢ 1.31b 0.43d 6.63
MSF (g plant™) 1147 a 1.62 ¢ 4.07b 0.28d 12.22
MSR (g plant™) 435a 0.57¢ 1.43b 0.23d 11.22
MSPA (g plant™) 14.08 a 245¢ 538b 0.71d 10.82
MSTO (g plant™) 18.43 a 3.03¢ 6.80b 0.94d 10.89
Zn
AF (cm?) 1710.39 a 11038 ¢ 568.93 b 42.92d 6.42
MSRI (g plant™) 2.6la 0.58 ¢ 1310 0.39¢ 14.16
MSF (g plant™) 1147a 1.28 ¢ 4.07b 0.51c 15.70
MSR (g plant™) 435a 1.21b 1430 0.66 ¢ 10.18
MSPA (g plant™) 14.08 a 1.87 ¢ 538b 0.89d 14.15
MSTO (g plant™) 18.43 a 3.08 ¢ 6.80b 1.56d 14.12

Means followed by the same letter in the line do not differ between each variable evaluated by the Scott & Knott test at 5%.
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FIGURE 1 - Relative growth in total dry matter of two banana genotypes: Prata Anad and BRS Platina hybrid
submitted to different fertilization treatments, as follows: COM (complete solution); -B (B
omission); -Cu (Cu omission); -Fe (Fe omission); -Mn (Mn omission) and Zn (Zn omission).

TABLE 2 - Content of micronutrients of two banana genotypes: Prata Ana and BRS Platina hybrid with
complete solution and diagnosis by subtraction of micronutrients in different plant parts.

Plant part Prata-Ana BRS Platina

Complete Omission Complete Omission
. B(mgkgh-VC=1692%
Leaves 18.27 aA 1.78 bA 18.16 aA 1.12 bA
Rhizome 18.78 aA 0.04 bB 17.49 aA 0.08 bB
Roots ... 1812aA 095bA . 190laA  095bA
________________________________________________ Cu(mgkg’)-VC=1724%
Leaves 8.29 aA 0.55bA 6.58 aC 1.97 bA
Rhizome 10.02 aA 0.54 bA 9.23 aB 0.84 bA
Roots 8.95 bA 0.74 cA 14.44 aA 2.70 cA
"""""""""""""""""""""""""" Fe (mgkg)-vC=1518%
Leaves 10477bB  12.14cA 12946aA  I511cA
Rhizome 88.79 bC 16.37 cA 109.86 aB 15.56 cA
Roots 140.02 aA 14.85 cA 124.49 bA 8.35¢cA
- Mn(mgkgh-vC=2174%
Leaves 97.75aA 3.03dA 66.55bA 21.99cA
Rhizome 61.18 aB 439 cA 9.52bC 7.85bB
Roots 64.01 aB 2.95cA 22.36 bB 5.89 cB
e Y T P 11
Leaves 22.46 bA 1.15cA 26.61 aA 0.97 cB
Rhizome 18.97 aB 0.34 cB 18.84 aB 1.83 bA
Roots 18.19 aB 1.53 dA 16.02 bC 2.24 cA

Means followed by the same letters, small in lines and capital in columns do not differ by the Scott & Knott test at 5%.
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TABLE 3 - Accumulated amount of micronutrient of two banana genotypes: Prata Ana and BRS Platina
hybrid with a complete solution in different plant parts.

Micronutrient ~ Genotype Leaf Rhizome Roots Total VC(%)
v MEPIANET e
"""" B Prata-Ani  209.48aA  49.03 cA 78.81 bA 337.32
o BRSPlatina _ 7155aB  2289bB  2612bB 12056 1166
Cu Prata-Ana 95.01 aA 26.16 cA 38.92 bA 160.09
BRS Platina  26.08aB  11.78¢cB 196bB 5702 740
""""" Fe  Prata-Ani  1201.28aA  231.78cA  60920bA 204227
o BRSPlatina  S0245aB  143936B  17749bB 82387 847
Mn Prata-Ana 1120.83 aA 159.70 cA 278.51 bA 1559.04
BRS Platina 270.71aB  12.47 cB 31.88bB 31506 1852
""""" Zn  Prata-Ani  257.51aA  49.53cA  79.14bA  386.18
BRS Platina 108.92 aB 24.68 bB 22.84 bB 156.45 13.71

Means followed by the same letters, small in lines and capital in columns do not differ by the Scott & Knott test at 5%.

TABLE 4 — Absorption and transport efficiency and use of micronutrients by two banana genotypes: Prata Ana
and BRS Platina hybrid with complete solution and diagnosis by subtraction of micronutrients.

Micronutrient Prata-Ana BRS Platina VC (%)
Complete Omission Complete Omission
Absorption efficiency

.................. mg nutrient g!' root dry matter ..................
B 77.53 b 2.04 ¢ 87.00 a 1.69 ¢ 18.10
Cu 36.80 a 3.80b 4221 a 6.78 b 18.27
Fe 46941 b 184.11 ¢ 594.69 a 31.37d 15.81
Mn 35834 a 18.29d 220.62 b 44.47 c 18.34
Zn_8876b 268¢  10947a - 401c 1430

Transport efficiency

............................................... D0 ettt
B 76.56 a 53.50b 78.30 a 4390 c 5.76
Cu 75.69 b 80.84 a 66.74 ¢ 60.10 ¢ 3.60
Fe 70.14 ¢ 88.23 a 78.58 b 73.58 ¢ 4.60
Mn 81.17b 83.88 b 89.86 a 86.64 a 2.70
Zn 7947a  407lc _ 8536a _ 4388c 873

Use efficiency

............... (dry matter)’g mg! accumulated nutrient ...............
B 1.01b 1.87 a 0.39¢ 0.89b 16.01
Cu 2.12b 6.30a 0.87¢ 0.57c 10.43
Fe 0.17b 0.52a 0.06 ¢ 0.11¢c 11.09
Mn 0.23b 0.89 a 0.15¢ 0.09 ¢ 13.28
Zn 0.88b 2.81a 030 ¢ 0.90 b 17.04

Means followed by the same letter in line do not differ between each variable evaluated by the Scott & Knott test at 5%.
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CONCLUSIONS

B deficiency intensely affected the growth
of both genotypes. The accumulation of nutrients
corresponds to the following descending order Fe>
Mn>Zn> B> Cu, reflecting the requirements of Prata
Ana and BRS Platina hybrid cultivars. BRS Platina
hybrid showed higher absorption efficiency of B, Fe
and Zn in relation to Prata Ana cultivar that showed
higher absorption efficiency of Mn. BRS Platina
hybrid showed higher transport efficiency of Fe and
Mn while Prata Ana cultivar only for Cu. Prata Ana
cultivar showed higher micronutrient use efficiency
compared to BRS Platina hybrid.
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