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ABSTRACT RESUMO

Heart-of-palm, palm heart, or “palmito” can be considered as a Determinagdo de estadio adequado para colheita de palmito
non-conventional vegetable, largely consumed in Brazil and exportdel palmeira real australiana.
o more t_han si_xty cou_ntries._Tim_ing of h_eart-_o f-paim ha_lrvesting _is Palmito é uma hortalica ndo convencional, largamente consumida
a critical issue in palmito agribusiness, since it affects yield, qualle0 Brasil e exportada para mais de sessenta paises. A determinac&o
and costs. A three-year field experiment was utilized to identify trHaO tempo adequado para sua colheita é fundamental para o
correct timing for king palm heart-of-palm harvesting, from th%groneg()cio palmito, visto que afeta produc¢édo, qualidade e custos.

standpoint of maximizing yield and minimizing growing period. Tthm experimento a campo, com trés anos de idade, foi utilizado para

exp_erlmental site was Iogate(_j at Parlqu_era(;u, Vale do Rlbe'raidgntificar 0 ponto adequado de colheita de palmito da palmeira real
region where palmito agribusiness has increased recently, due,

d limati diti | d hiah ind d aistraliana de forma a maximizar produg&o e minimizar tempo de
adequate climatic con ftions, low COSt.S and high in _ustry emanfiitivo. A area experimental esta localizada em Pariqueragu, Vale
Crop was grown in 2 x 0.75 m spacing, utilizing six-month ol

di G h d iodically b . | o Ribeira (SP), uma regido em que o agronegdcio palmito vem
Z?e INgs. d“;]WF hwis asseslsle rl)erlq icatly yfnlwea;surlng P'@HEscendo recentemente devido as condicdes climaticas adequadas,
lameter and height (rom soil level to insertion of leaf spear), Paixos custos e alta demanda pelas indistrias locais. O cultivo foi
well as leaf number and size. Harvest was done, from 36 to 40 mo  no espacamento de 2 x 0,75 m utilizando mudas com seis me-

after planting da_te. The resu_lts showed_ high pl_a_nt variability, &5 e igade. O crescimento das plantas foi avaliado periodicamen-
common feature in palm. In spite of genetic variability, the adeq\tiz}?

. . Lo , medindo-se didmetro e altura (do solo até a insercdo da folha
timing for start heart-of-palm harvesting (considering plant gro lecha), bem como nimero e comprimento de folhas. A colheita foi

rate, yield, quality and market type), was reached when palms W%)

80 1 115 Il di 4200 to 300 I di fta entre 36 e 40 meses apo6s o plantio. Os resultados mostraram
to 2 CM (Smfi |ameter)_ an _to 0 cm tall (large diamet nde variabilidade entre plantas, caracteristica comum em palmei-
The time to attain those heights varies widely among plants a

. diti In thi . h 4 d b . Apesar da variabilidade genética, concluiu-se que o ponto ade-
growing conditions. In t ns experiment, harvesting could be starteg, 4, para comegar a colheita de palmito (considerando taxa de
at 22 months after planting.

crescimento, producéo, qualidade e tipo de mercado) tem inicio quan-

do as plantas atingem altura de 80 a 115 cm (palmito de pequeno
didmetro) e 200 a 300 cm (para didmetros maiores). O tempo neces-
sdario para atingir essas alturas varia grandemente entre plantas e
entre condi¢gBes de cultivo. Neste experimento a colheita poderia ter

inicio 22 meses ap0s o plantio.

Keywords Archontophoenix alexandrapalmito, growth, yield, Palavras-chave Archontophoenix alexandraseafortia,
quality. crescimento, produgdo, qualidade.

(Aceito para publicacdo em 25 de abril de 2001)

eart-of-palm can be harvested fromfood, there are at least three markets foguiches, etc). Independently of type and

different species of palms (Taborathe product. The primary market isstyle, the overall product quality is a
et al, 1993). It is basically composed formed by heart-of-palm, with diameter function of its chemical composition, as
of the unexpanded leaves immediatelyarying from 2 to 3 cm, processed inwell as plant growth rate and some
above the apical meristem. Nowadays¢ans or jars with maximum 300 g morphological features, as number and
also the soft apical portion of the stemdrained weight. A second market typesize of leaves and their components
(meristem downwards) has been utilizeccomprises heart-of-palms processed ifFerreiraet al, 1982a,b; Boviet al
as palm heart, increasing yield (Codexarge jars (1.200 to 1800 g, drainedl992; Mora-Urpiet al, 1997).
Alimentarius, 1985). Heart-of-palm is weight), with diameter varying from 3 Most of the heart-of-palm
commercialized either “in natura” or asto 5 cm and is aimed to restaurants angroduction comes from palms of the
canned food. The market for raw orhotels. A third market type comprisesEuterpegenus. Due to wide natural
unprocessed heart-of-palm is stillheart-of-palm and edible stem partsdistribution and high population density,
incipient, restricted to large cities andprocessed in slices, cubs or shreddedhe speciesuterpe edulisMart. and
based on local plantation production.and packed in jars with drained weightEuterpe oleraceavart. have been
Therefore, most of the heart-of-palm isvarying from 240 to 1800 g. It is a exploited for this purpose in a predatory
processed and consumed as canngufeserve used at home, hotels antkvel. Both species are slow growing and
food, using standard practices (Berbariestaurants in recipes where the producittempts to cultivation had relative
& Paschoalino, 1997). Even as a cannedould be shredded (soups, pie fillings,success, due to a series of technical,
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ecological, economical and socialTable 1.Correlation coefficients between vegetative and yield related traits for King palm
problems (Galetti & Fernandez, 1998;9rown (sample size = 238). Pariqueracu (Brazil), IAC, 2000
Muniz-Miretet al, 1996; Orlandet al,

g Trait Growth traits Yield components

1996; Pena-Claros & Zu!dema, 1999). raits PH LN LS EW HW HD HL
Large-scale palm plantations for heart -

of-palm production have been done, Palm diameter (PD) 0.89 0.64 0.84 0.73 0.71 0.75 047
since 1990, utilizing fast growing Palm height (PH) 0.68 0.82 0.74 0.72 0.70 0.52
species, mainlactris gasipae&unth | eaf number (LN) 0.53 0.59 0.53 0.56 0.35
(Bovi, 1997; Mora-Urpiet al, 1997). | o4¢ gi0 (15) 0.67 0.62 0.68 0.47
Although this palm has fast growth rate .

and clustering capacity, other speciesEd'ble stem weight (EW) 0.55 0.61 0.40
have been also prospected, especiallyieart-of-palm weight (HW) 069 0.77
those with heart-of-palm similar to the Heart-of-palm diameter(HD) 0.48

one produced bifuterpe eduligTabora A coefficients were significant at P< 0.001. PH — palm height; HL — heart-of-palm length.
et al, 1993). In factArchontophoenix

species, an Australian palm, commonly
known as King palm and worldwide Vvaried widely among species, being alsdertilization, 50 g/plant of NPK

utilized as ornamental (Jones, 1994dependent on climate, soil and(20:5:20), was provided every three
Lorenzi, 1996), have been recentlymanagement conditions (Ferre@tal, months. Growth was assessed
cultivated in Brazil as a source of high1982a,b; Ferreir@t al, 1990; Mora- periodically by measuring plant diameter
quality heart-of-palm (Bovi, 1998). Urpi et al, 1997). Nonetheless, thereand height, as well as leaf nhumber and
There are some attributes related t§vere found no reports concerning heartiength. Harvest was done from 36 to 40
heart-of-palm yield and quality that of-palm_ yield and gdequate timing ofmonths after planting_, in 238 plants,
palm species must have. From thdharvesting for the King palm, reason forselected at random, with heart of palm
economical standpoint, palms elected tghat, this research was carried out.  weight and size individually evaluated at
produce heart-of-palm should be fast each h_arvest following standgirdization
growing, easily cultivated and efficient MATERIAL AND METHODS acco_r(_jlng to Clement & BOYI (2000).
in biomass accumulation in response to Additional vegetative ftraits were
mineral and/or organic amendments. The trial was located in the €valuated priorto harvesting. Growth and
From the product quality standpoint, Pariqueracu Experimental StationYi€ld data were analyzed by regression
their hearts-of-palm should be (24°43'S, 4753'W, 25 m above sea an_d curve fitting, with respons_efunctlons
cylindrical, straight, light in coloration level), Sao Paulo, Brazil. The climate@djusted to the measured variables (Steel
(whitish or light yellow) and free of of the region is mesothermic, tropical,& Torrie, 1980).
toxic compounds or enzymes (orhot and humid, with average annual
substrate where they acts) whichtemperature of 22°C, annual rainfall RESULTS AND DISCUSSION
promote oxidation and/or discolorationof 1519 mm and evapotranspiration of
(Codex Alimentarius, 1985). Heart-of- 1087 mm (Lepscht al, 1990). The soil Table 1 shows that heart-of-palm
palm diameter is also important andat the experimental area was classifiegield components (heart-of-palm and
dependent on consumer demand. Asth@s  Fluvaquentic  Dystrochrept edible soft stem weight and dimensions)
major market is for heart-of-palm in (dystrophic Cambisol), with the and vegetative traits, measured at
cans or jars with maximum 300 gfollowing chemical properties at 0-20 harvesting time, were highly correlated
(drained weight), palm heart diametercm depth: pH (CaC) 4.1, organic (P<0.001), with coefficients varying
should be 1.5 to 3.0 cm, in order to bematter 30 g dy, P 9 mg dmj, K* 1.4, from 0.53 (leaf number paired with leaf
safely and easily packed and processe@&* 4, Mg 8, H+AI** 70 mmoldm?,  size) to 0.89 (plant diameter paired with
(Codex Alimentarius, 1985). and 16% base saturation of the CEC gtlant height). The magnitudes of the
Heart-of-palm yield and dimensions PH 7.0, determined by methodscoefficients were higher for plant
are highly correlated with some described by Ra#gt al (1986). diameter and height when paired with
vegetative traits, as plant diameter and Crop was planted in 2 x 0.75 mother growth and/or yield components.
height and number and size of leavespacing, utilizing 780 six-month old The easiness of measuring both traits,
and leaflets. Easily measured traits, aseedlings from a seed lot ofallowed to conclude that either one can
diameter and height, have beenArchontophoenix alexandradendl. & be utilized to evaluate King palm growth
commonly used ifEuterpeandBactris Drude, grown in 150 cfplastic and estimate palm yield. As plant height
species to evaluate palm superiority ircontainers, filled with commercial paim can be better visually estimated than
relation to growth and palm heart yieldmedia. No limestone was applied topalm diameter, we used it in the follow
(Bovi et al, 1991a,b; Bovet al, 1992). correct soil acidification. up discussion.
In those palm genera, it was reportedsuperphosphate at a rate of 100 g/ Plant growth, as assessed by
that heart-of-palm harvesting timeplanting hole was applied. Mineral periodical measurements of plant height,
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classes 2 and 3, which comprised palms
- - —— - — 200 that were 101-150 and 151-200 cm high,
1004 o, —e— Plart height ,.-"" respectively, at 30 months after planting.

" —o— Suningl / Very slow growers were 11.51% of the
- M » 1150 population, whereas 12.87% belong to
- fast growers, with 1.09% composed by
high stand plants.

Even considering the differences in
classes, King palm growth showed to
be slow, if compared to other palm
species recognized to be precocious
(Bovi et al, 1993; Taborat al, 1993).
The small initial differences in classes
U=——p—o 4 increased during the course of
evaluation, reaching their maximum 38
T r T T J T T J months after planting. This among plant
0 6 12 18 24 30 FHB 4 variability could be either genetical and/
Nonths after FﬂETﬂ]I'Ig or environmental in nature. Large

genetic intra and inter population

Sunival (%)
=
| o~
Rl

(wo) by ued

Figure 1. Average King palm plant height (cm) and survival (%) along forty months aﬁggriability have been reported in palms_
planting. Pariqueracu (Brazil), IAC, 2000. by several authors (Clement, 19957
Hardon, 1982; Hartley, 1977; Secretaria

& Maravilla, 1997). Nonetheless, it is
A50)- also known that vegetative traits have a
2 strong environmental component and
300 — C1-11.51% o that palm responses to edaphical
| —e— 2 -36890% » igr;itriints a(;e B\/er_y fggezti\ée (_Ha:tley,

| ) & v ; Jorge ovi, ; Bowt al,
250 4—C3-37.5%% o £ 1997). Although the experimental area
20 —v— C4-11.78% ¥ ; was apparently uniform, the presence of

% —+— 5= 10884 " v  / small spatial variations in soil physical
a

150- . and chemical proprieties cannot be
» i disregarded (Souz al, 1996).

f.*' ‘ - It should be pointed out that even

L L - - utilizing the same seed lot, with seedlings

. o 7 of the same age, cultivated under identical

: nursery and field conditions, there was

observed a wide plant height variation

6 12 18 %4 3'::} fﬁ'- 42 presented in Figure 2. Therefore, the large

variability, genetical and/or

Norths after ;::ia‘rhr‘g environmental, detected in the studied

population, suggests that it is impossible
Figure 2. King palm variability as expressed by five classes of plant height. Pariquerggiéstablish an adequate timing for heart-
(Brazil), IAC, 2000. of-palm harvesting in King palm based on
chronological age. Instead, the results

was very slow until 12 months afterrelated and have genetical and/ofndicated that harvesting time should be
planting (Figure 1). Nonetheless, slowenvironmental origin (Hardon, 19g2; 2aseéd on plant development, with
growth was expected in these particulagimmonds, 1979). They can peharvesting beginning over the most
experimental conditions (seedlingsgvercome by breeding and selection anﬁevelop_ed plants. The practice of selective
eSt_?bll_Stfrl]ed l[nl_smalltsae contalngrs, a<t:|g|so by applying adequate Cropaglg\(/eesgrr‘]% Eels;vsp;r?)i?ljocgmgzl[ist?oens
soil without limestone amendment, : -

heavy initial grass competition). Besidesgj?\;]:?aevrirlllzmléng;;tley' 1977 Secretan%mo.ng plants, with the possibility of
slow growth, there was observed high e ' _ dominate palms restart growth.
mortality in the first year. Although there  Periodic growth evaluation, allowed e pest harvesting timie palm
was a decrease in mortality as averagh® Visualize large variability among neart production should be decided
plant height increased, plant survival aPlants, which let us classify the studiedaken in consideration several factors,
40 months after planting was only 48%pPopulation in five classes in relation toas seasonal demand, market type, plant
of the initial population. Slow growth plant height (Figure 2). Most of the growth rate and climate. This last one is
and low survival often are closely plants (36.99 and 37.53%) belong tovery important in non-irrigated
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plantations, since water is responsible

for 90% of heart-of-palm fresh biomass 8004 " FEE!T—E#{EJI’I‘I

(Ferreiraet al, 1982a; Taborat al, +— Edble stem .
1993). It was observed that, under dry m
weather, yield is lower and the palm 6004 FHJE&*HEKH}D}EE .l
heart has harder texture and is darker in y=22 080+ 1082 k0 014 20000006 m

color. Also, it should be reminded that, @ n"
although the heart-of-palm weight A0 w:l"“"i“'
increases along time (until a certain E .."‘ a®

species specific size), it also increases .,'I-' .l.

the diameter, bringing problems for % 2004 ."-.l'

industrialization, difficulting the b l II-'

harvesting process, increasing the time .-l‘.

in the field, raising plantation costs and 0- .l.l-l.

consequent risks (plagues, diseases,

herbivory, robberies, damages by wind T P ) P T I ) AR
frost, etc). In addition, due to the non-| 0 20 100 150 200 250 300
clustering capacity of King palm, Plart hei

plantation should have large rotativity, f'Eth Em

with areas being liberated for new cropsFigure 3. Heart-of-palm and edible stem yield of King palm as a function of plant height.

In order to establish the adequaté>ariqueracu (Brazil), IAC, 2000.
plant size to start harvesting, it is
necessary to taken in account weight an
dimensions of the final product, since 5 — — T —
there are intricate relationships among
them, which would reflect in quality.

In the present study there were
considered two yield components: heartt
of-palm and edible soft stem. Although
both are closely related to plant

development (Table 1), they have similar, E
5

N B &

o
a
1

-

but no identical, responses (Figure 3)
Heart-of-palm weight increased
progressively with plant height (Y =
11.163 + 0.739x + 0.0089x meanwhile —e— length

the edible apical stem weight showed & 14 i : 415
plateau starting at 200 cm plant height d"l —o— diameler
and later (after 250 cm) a small decling £ 2y e
(Y = -22.089 + 1.092x + 0.014x

0.000005%). As a fact, it was observed 0 0 50 1|II| 1;;‘] E"i:ﬂ 1%‘:]' 3:.1:'

that faster grower palms have larger plan

O
o on

i
= "nq_tn -
L) Lpbuey wied-jo-1eaH

—

diameter and softer parenquimatous Plart rﬁgt {qﬂ}
apical stem tissues, which comprises th
edible stem portion. Figure 4. Heart-of-palm diameter and length of King palm, as a function of plant height.

Heart-of-palm dimensions are givenPariqueracu (Brazil), IAC, 2000.
by its diameter and length and especially
the former is very important from the increased plant height. Therefore, there iand dimensions, the adequate harvesting
standpoint of correct processing anda gradual incrementin palm heart diametesize could be established based also in
acidification. The relationships betweenwith age, or in other words, with plant market type. When heart-of-palm is
plant height and heart-of-palm diameterdevelopment, probably until a maximumpreserved in large containers, timing for
and length can be visualized in Figure 4is reached for that species at those growingarvesting should be established based
A MMF model, with the equation Y = (- conditions. It was reported, f@uterpe on maximum vyield in the minimum
26.53 + 8.83%*)/(6.40 + ®*), could andBactris that heart-of-palm diameter time. Therefore, harvesting should be
describe palm heart diameter as a functiois a function of internal leaves number andione on plants 200 - 300 c¢m tall. In the
of plant height. By the other hand, heartleaflets number and dimensions, withconditions of this experiment this could
of-palm length followed a hyperbolic limits imposed by the species utilizedbe accomplished only after 40 months
model (Y = 30.03 — 857.96/x), with a (Bovi et al, 1991b; 1992; 1993). after planting, on 50% of the plant
steepest increase until 100 cm height, and Due to the intricate relationship population. At that interval, maximum
a tendency to reach a plateau witramong growth and palm heart weightestimated yield would be around 1.11
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kg/plant (61% heart-of-palm and 39% SALET_TI. _M;hFEBRN_AI_NDEf, J_.Cf. Palm rr]1eart

H H _nf- arvestlng in the Brazilian Atlantic forest: cl anges
e.dlble stem), with .he.’a” of_palr_n LITERATURE CITED in industry structure and the illegal tradeurnal
diameter over 4 cm. Minimum yield is of Applied Ecologyv. 35, n. 2, p. 294-301, 1998.

estimated to be 0.75 kg/plant (47%BERBAR|, S.A.G.: PASCHOALINO, J.Hndus- HARDON, J.J. Oil palm breeding - Introduction.
heart-of-palm and 53% edible stem),trializagéo do palmito pupunh&ampinas: Insti- In: CORLEY, R.H.V.; HARDON, J.J.; WOOD,
with diameter around 3.7 cm. Taken intuto de Tecnologia de Alimentos, 1997. 45 p. (Ma-B-J- (eds.Dil Palm ResearctNew York: Elsevier,

: : . -nual Técnico 15) 1982. p. 89-108.
account plant density and mortality, this :

' L BOVI, M.LA.; GODOY JR., G. Juvenile-mature HARTLEY, C.W.S. The oil palm (Elaeis
would amount 1612 kg/ha (total yield) ;o elations in heart of palm planRevista Bra- guineensislacg.), 2 ed. London: Longman, Tro-

3.5 years after planting. Considering thesileira de GenéticaRibeirdo Preto, v. 14, n. 3, p. Pical Agriculture Series. 1977. 806 p.
same class growth rate (Cl and CZ), next3o-751, 1991a. JONES, D.L_Palms_throughogtthe worltVashing-
harvesting would be expected to be don§OVI, M.LA.; GODOY JUNIOR, G.: SAES, ton: The Smithsonian Institution Priess: 1994. 410 p.
fter the first L.A. Correlagdes fenotipicas entre caracteres ddORGE, J.A;; BOVI, M.L.A. Influéncia das pro-
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As a fact, palm heart with diameter CAMARGO, S.B., SPIERING, S.H. Selecdo pre-y ;. -o70neamento das terras da regigo do rio Ri-

heiraB4ctris gasipaedi.B.K.) . L - o
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. . ; ] h S economic value of managing the acai palm
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weight will vary from 90 to 138 g/plant BOVI, M.LA. Cultivo da palmeira real australia-  Managementv. 87, n. 1-3, p. 163-173, 1996.
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in these experimental conditions,de medidas de crescimento e producéo em exp@lanagementv. 80, n. 1-3, p. 257-265, 1996.
harvesting could be done from 22 to 30/mentos com pupunheira para palmi&cta  pENA-CLAROS, M.; ZUIDEMA, P. Demographic
months after harvesting, in 50% of theAmazonlcaManaus, V. 30, 1. 3, p. 349-362, 2000. |imitations to the sustainable extraction of palm heart
. ! . . _CLEMENT, C.R.Growth and genetic analysis of fromEuterpe precatorién two forest types in Bolivia.
plant population. Palm heart yield is pejibaye Bactris gasipae&unth, Palmae) in Ecologia en Boliviav. 33, n. 3, p. 3-21, 1999.
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