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Abstract

The objective of this study was to evaluate the growth and accumulation of nutrients in accessions
of organic jambu. The experiment was conducted in the didactic garden of the Federal Institute
of Pard, Campus Castanhal, in the period May and June 2015. The experimental design was a
randomized complete block design with a 2 x 5 factorial arrangement with four replicates. The
treatments were a combination of two jambu accessions (Purple Flower and Yellow Flower)
and five sampling times (10, 18, 26, 34 and 42 days after transplanting - DAT). The period of
greatest growth and nutrient demand was for access to Purple Flower from 18 to 34 DAT and for
the Yellow Flower from 26 to 42 DAT. Nutrient accumulation by the two accesses of jambu, in
decreasing order, was: potassium, nifrogen, calcium, magnesium and phosphorus.
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Jambu (Acmella oleracea) is a leafy
vegetable which is considered unconventional
and is commonly consumed in northern Brazil.
This highlight ensures economic importance and
currently gives it the status of new vegetable of
the tfropics, in part due to its success in national
and international cuisine and also due to its use
in the cosmetics and pharmaceuticals industry
(Homma et al., 2011).

Growth curves and nutrient absorption,
in relafion to the age of the plant, provide
information of great importance because us to
know the amount of nutrients absorbed and the
relative intensity of absorption in each phase of
the crop. By examining these curves, the periods

in which the planfs absorb the most essenfidl
nutrients are shown, providing basic information
onthe besttimes for fertilizer application. However,
the amount of nutrients absorbed vary according
to the cultivar and the soil and climate conditions,
such as soil fertility, type of soil management,
temperature and rainfall (Mendoza-Cortez et al.,
2013; Aquino et al., 2015).

The nutrient content of the plant may be
used to estimate the amount of nutrients taken
up and exported by the crop. These values are
essential in establishing an effective fertilization
system (Sharma et al., 2012).

In  Braozil,
absorption by the jambu crop is scarce. Borges

information on  nutrient
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et al. (2013a) evaluated the accumulation of
nufrients by jambu as a function of ferfilization
with manure and urea. Ferfilization with urea
favored higher accumulation of N in the leaves
(612.94 mg plant') and inflorescences (310.06
mg plant!). However, fertilization with manure
provided greater accumulation of P, K, Ca, Mg
and S in the leaves (72.15; 689.28; 81.43; 32.09
and 51.08 mg plant”, respectively) and in the
inflorescences (71.98; 350.75; 31.64; 26.72 and
25.04 mg plant?, respectively). In this context, the
objective of the present study was to evaluate
the growth and accumulation of nutrients in
accessions of organic jambu.

The experiment was carried out in
field conditions at the Instituto Federal do Pard
located in the municipality of Castanhal (1° 17’
46" S, 47° 55' 28" W and altitude of 41 m ), Pard
state, Brazil, from May to June 2015. Chemical
analysis of soil samples from the experimental
area, taken at depths of between 0 and 20 cm,
showed the following results: pH (H,0) = 6.5
P menicn )= 277.34 mg dm?; K = 24.34 cmol_dm?;
Ca =3.60 cmol_dm?, Al =0.10 cmol_dm?3; H + Al
= 1.3 cmol_dm? and organic matter=21.5gkg".
The climate of the region, according to Képpen,
is of Af type, namely equatorial humid (Bastos,
1972). From May to June, precipitation was 214.4
mm, and the mean maximum, minimum and
average temperature were 33.4; 22.3 and 26.6
°C, respectively.

The experimental design wasrandomized
complete block with a 2 x 5 factorial scheme and
four replicates. The treatments resulted from the
combinatfion of two jambu accessions (Purple
Flower and Yellow Flower) and five sampling times
(10, 18, 26, 34 and 42 days after transplanting -
DAT). Each experimental unit consisted of a 3.0 x
1.0 m plot, with five rows of plants, spaced at 0.20
x 0.20 m, making a total area of 3.0 m2. The three
central rows were considered fo be the useful
area.

The organic fertilizer consisted of a
mixfure of organic compost and vermicompost.
The organic compost was
dry leaves (mixture of leaves from Syzygium
malaccense, Inga edulis, Mangifera indica and
Zoysia japonica) and bovine manure at a ratio
of 3:1 by volume. The vermicompost used came

prepared with

from the production of California red earthworms
(Eisenia foetida Savigny)
manure. The mixture of the organic compost
and vermicompost was prepared at a ratio of
1:1 by volume. The chemical composition of the
organic fertilizer after mixing was as follows: pH
= 6.2; C/N ratfio = 13/1; humidity = 40%; organic
matter = 18.5%; and (in g kg') N =8.0; P = 3.4, K
=2.1;Ca=7.7,Mg=27;5$=23;C=102.7 and in
mg kg': Fe = 3115; Cu = 22; Mn = 181; Na = 534;
In=98andB=7.

Sowing was 128-cell
polystyrene trays containing vermicompost,
placing ten seeds per cell. Affer germination of
the seeds, thinning was performed, leaving five
plants per cell. Seedlings were tfransplanted to
the field 30 days affer sowing, using a spacing of
0.20 x 0.20 m and up five plants per hole (plant
bunch).

Soil preparation consisted of harrowing
followed by lifting of the beds. Fertilization at
planting was carried out using half the dose of
organic fertilizer (10 kg m?) distributed on the
surface of the bed with subsequent incorporation
the top 5-cm layer. The other half was applied on
the surface in two equal quantities at 10 and 20
days after fransplantation (DAT) of the jambu.

based on bovine

conducted in

In each collection fime,
bunches (containing five plants each) were used
per replicate. After each collection, the plants

two  plant

were washed in running water, distiled water
with neutfral defergent (1 mL) and deionized
water (in that sequence), and dried in a forced
air circulation oven at 65 °C until reaching a
constant mass. As a function of the amount
of dry matter of the samples, the dry matter
accumulation was determined at each sampling
fime (with the results expressed in mg per bunch).
The samples were then processed in a Willey® mill
(2 mm sieve) and packed in closed containers.
Chemical analysis was carried out on
exfracts obtained using sulfuric (N) and using
nitric-perchloric (P, K, Ca and Mg). Nitrogen was
quantified using the Kjeldahl semi-micro method,
phosphorus using the phosphomolybdic complex
method with reducing medium, potassium by
flame emission photometry, and other nutrients
by atomic
(Embrapa, 2009). The results of the analysis

absorption  spectrophotometry
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provided nutrient concentrations (N, P, K, Ca and
Mg) and to determine the amounts accumulated,
the concentration of each nutrient was multiplied
by the dry matter of each plant bunch at each
sampling time.

The data were submitted to analysis of
variance using SISVAR software (Ferreira, 2011)
and regression analysis using Tablecurve software
(Jandel Scientific, 1991).

The productivity of the accessions of
Purple Flower and Yellow Flower jambu were 2.29
and 2.38 kg m?, respectively. These values were
within the range of average values of the state
of Pard, which is 1.8 to 3.0 kg m? according to
Rodrigues et al. (2014).

Jambu plant growth, expressed in terms
of dry matter accumulation, was slow up to 18
DAT, intensifying affer this fime. In this period,
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the dry matter represented 17% (Purple Flower)
and 5% (Yellow Flower) of the total accumulated
by the plant. In the periods of greatest
accumulation, which occurred from 18 to 34
DAT for Purple Flower and 26 to 42 DAT for Yellow
Flower, the accessions accumulated 73 and 81%,
respectively, of the total dry matter accumulated
by the plant (Figure 1).

This behavior is common in some leafy
vegetables (especially those with short growth
cycles), which inifially present a slow phase
of accumulation of dry matter, intensifying at
the end of the cycle. As observed in leftuce
(GRANGEIRO et al., 2006), arugula and coriander
(GRANGEIRO et al., 2011). The estimated maxima
were 6090.37 and 8009.81 mg plant bunch™ for
the Purple Flower and Yellow Flower, respectively,
obtained at 42 DAT (Figure 1).

10 18
Days after fransplanting (DAT)

Figura 1. Dry matter accumulation in the accessions of

jambu Purple Flower (o) and Yellow Flower (A) as a function

of the transplant period. Castanhal-PA, 2015.

the
increase in dry matter content in the period 18
to 34 DAT was 278.54 mg day™', higher than the
98.16 mg day' observed in the period which
followed (36 to 42 DAT). This was also greater than
the 105.92 mg day' obtained in the 10 to 18 DAT
period. With the Yellow Flower, the rate increase
in dry matter in the period of highest growth (26
to 42 DAT) was 486.28 mg day', higher than the
37.04 mg day"' verified from 10 to 18 DAT and
144.97 mg day' from 18 to 26 DAT.

The amount of N, P, K, Ca and Mg
accumulated during the jambu growth cycle

With the Purple Flower access,

showed similar trends to dry matter accumulation,
ie, 18 DAT. Macronutrient accumulation in the
two accesses, in decreasing order, was: K, N, Ca,
Mg and P.

The accessions

Purple Flower and

26 34 42

Yellow Flower accumulated 207.55 and 286.85
mg N plant bunch’, respectively. The highest N
accumulation occurred from 18 to 34 DAT (Purple
flower) and 26 to 42 DAT (Yellow flower) (Figure
2). The accumulated N quantities were small in
the initial stages, with mean increments of 3.62
and 1.52 mg day’ in the period from 10 to 18
DAT for the accesses Purple Flower and Yellow
Flower, respectively. In the phase of greatest
accumulation, the rate of increase was 10.60
and 16.14 mg day’!, for Purple Flower and Yellow
Flower, respectively (Figure 2). As observed for
dry matter, the Yellow Flower also accumulated
greater amounts of N.

In leafy vegetables, the provision of
adequate doses of nitrogen favors vegetative
development, expands the photosynthetically

active area and increases the productive
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potential (Borges et al., 2013b).

Phosphorus the
accumulated in the lowest quantity by jambu
plants, with a maximum of 39.23 and 49.62 mg
plant bunch' reached at 42 DAT in the Purple
Flower and Yellow Flower, respectively (Figure 2).
The highest demand for P occurred the period
18 to 34 DAT (Purple Flower) and 26 to 42 DAT
(Yellow Flower), with estimated accumulation
rates of 1.90 and 3.00 mg day'.

was nutrient

350 4

Potassium was the nutrient accumulated
in the highest quantity by the accesses of jambu,
similar to results reported by Borges ef al. (2013a).
The maximum K accumulations were 410.56 and
434.36 mg plant bunch! for the Purple Flower and
Yellow Flower jambu, respectively (Figure 2). Up
to 18 DAT, the accumulation of K represented
16% (Purple Flower) and 5% (Yellow Flower) of the
total amount of K accumulated.
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Figura 2. Nitrogen, phosphorus, potassium, calcium and magnesium accumulation in jambu Purple

Flower (o) and Yellow Flower (A) as a function of the transplant period. Castanhal-PA, 2015.

In the Purple Flower access, the daily
accumulation rate of K in the period between
18 and 34 DAT was 18.29 mg day’', higher than
the 6.74 mg day' observed in the subsequent
period (36 to 42 DAT), and also greater than the

6.31 mg day' reported in the 10 to 18 DAT period.
In the Yellow Flower, the rate of increase in the
period of greatest demand (26 to 42 DAT) was
21.71 mg day’!, higher than the 2.10 mg day'
verified from 10 to 18 DAT and 8.14 mg day' from
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18 to 26 DAT. Potassium was also the nutrient that
accumulated the most in other leafy vegetables,
such as lettuce (Kano et al., 2011), coriander and
arugula (Grangeiro et al., 2011).

The maximum calcium accumulation
was 221.56 and 248.66 mg plant bunch' for
the Purple Flower and Yellow Flower accesses,
respectively, reaching 42 DAT (Figure 2). The
highest demand occurred in the same period
observed for the other nutrients, coinciding with
the greater accumulation of dry mass by the
plant.

Borges et al. (2013a) observed greater
accumulation of Ca in the leaves compared
to the inflorescences of jambu, regardless of
the source of fertilizer (organic or mineral). With
organic ferfilization, mean values were 81.34 and
31.64 mg plant’ in leaves and inflorescences,
respectively.

The accumulation of Mg increased with
fime in both accessions, reaching a maximum
value at 42 DAT. The maximum accumulation of
Mg was 100.49 and 122.60 mg plant bunch for
Purple Flower and Yellow Flower, respectively.
The highest demand occurred in the period 18 to
34 DAT (Purple Flower) and 26 to 42 DAT (Yellow
Flower), with estimated accumulation rafes of
5.38 and 6.3 mg day.

At the planting density used (250,000
plant bunches per hectare), nutrient extraction
for Purple Flower was: 34.8 kg ha' of N; 6.6 kg ha'!
of P; 68.8 kg ha' of K; 37.1 kg ha' of Ca and 16.8
kg ha' of Mg. Values for Yellow Flower were: 48.0
kg ha' of N; 8.3 kg ha' of P; 72.7 kg ha' of K; 41.6
kg ha' of Ca and 20.53 kg ha' of Mg.

The period of greatest growth and
nutrient demand in Purple Flower was from 18 to
34 DAT and in Yellow Flower from 26 to 42 DAT.
Nutrient accumulation by the two accessions
of jambu, in decreasing order, was: potassium,
nifrogen, calcium,
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