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Abstract

The present study reports the rediscovery of Manilkara dardanoi in the Atlantic Forest, which complements the original
description of this species. As the only previous reports of M. dardanoi date from 1950 and 1952, excursions were made
to various municipalities in Pernambuco, and collections housed in Brazilian herbaria were consulted. The rediscovery of
this species occurred in a secondary forest fragment in Pernambuco State. The species M. dardanoi is endemic to
northeastern Brazil, and its rediscovery demonstrates the value of intensive collection during floristic studies, with four
samples collected.
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Introduction

Many species of Manilkara Adanson (1763: 166), popularly known as "magaranduba", are harvested for their
wood or are tapped for latex (Corréa 1978). This genus has a pantropical distribution, with species in Africa, India,
and the Pacific region (Pennington 1991, Armstrong 2010). In Brazil, it is found in the Amazon and the Atlantic
Forest; both of these regions are important centres of diversity (Pennington 1990, Almeida Jr. 2010).

Nine species of Manilkara have been reported from northeastern Brazil (Almeida Jr. et al. 2009), including
four species from Pernambuco State: Manilkara dardanoi Ducke (1950: 243), M. rufula (Miquel 1863: 44) Lam
(1941: 356), M. salzmannii (Candolle 1844: 205) Lam (1941: 356) and M. zapota (Linnaeus 1753: 1190) Royen
(1953: 410), found in the Atlantic Forest s.s., Restinga (sandy coastal areas), and Caatinga (dry land) vegetation
areas. M. dardanoi is endemic to this State and is considered to be threatened with extinction (IUCN 2013).

The International Union for Conservation of Nature and Natural Resources—IUCN (2004, 2013) annually
compiles red lists of plant species that face extinction to various degrees. The uncertain conservation status of
many plant species in Pernambuco State is due to, among other factors, the relative lack of studies focussing on the
flora of this area and the even greater lack of taxonomic studies of the species found there. Despite the valuable
contribution to the family Sapotaceae, presented by Pennigton (1990), this study cited only five records of M.
dardanoi in Pernambuco State. These records were specimens collected in 1950, 1951, and 1952 (Ducke 1950,
1957, Pennington 1990), and there has been no record of the species since that period.

The accelerated destruction of many Brazilian ecosystems, in particular the Atlantic (Almeida Jr. 2010) and
Amazon Forests, and the low collection effort spent in many floristic studies, may hinder the discovery of new
species. It is therefore important to perform intensive studies of the flora, amplify our knowledge of as many
species as possible in order to determine the known areas of occurrence of these species and to identify priority
areas for conservation (LobZo 2007).

The only earlier collections of M. dardanoi in Pernambuco State were made in 1950, 1951, and 1952. The lack
of more extensive records may reflect the difficulty of identifying this species, its endemic (and therefore rare)
status, or the widespread extinctions of its populations. In light of this situation, the present study reports the
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rediscovery of Manilkara dardanoi, which complements the original description of this species, and discusses its
conservation status and geographical distribution.

Materials and methods

Field excursions were undertaken to various municipalities in Pernambuco State, Brazil, that have vegetation
similar to that recorded in the original description of Manilkara dardanoi. Collections were consulted in the
following Brazilian herbaria to certify the correct identification of this species: ALCB, ASE, BHCB, CEPEC,
EAC, HB, HST, HRB, HUESF, INPA, IPA, JPB, MAC, MBM, MBML, PEUFR, RB, SP, SPSF, UEC, UFP, UFPR,
UFRN, TEPB, VIC, and also in some international herbaria: K, MO (abbreviations following Thiers 2013). The
standardisations of the terminologies of the vegetative and reproductive structures were based on Radford et al.
(1974), the leaf shape and indumentum were based on Pennington (1990) and Harris & Harris (2001), and the
characteristics of the fruit and seeds were based on the work of Barroso et al. (1999). We also present additional
data of the characteristics of the fruit and seeds, which complements the original descriptions presented by
Pennington (1990).

The collected material was photographed in the field and subsequently deposited in the Dardano de Andrade
Lima Herbarium of the Empresa Pernambucana de Pesquisa Agropecuéria (IPA) and in the Vasconcelos Sobrinho
Herbarium at the Universidade Federal Rural de Pernambuco (PEUFR).

The TUCN red list of threatened species was consulted to determine the conservation status of the species, and
the proposed new conservation status was based on the categories and criteria of the [UCN (2010). A distribution
map in Pernambuco State was generated by geo-referencing the localities where Manilkara dardanoi was found
using geoLoc software available online at speciesLink (2012).
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FIGURE 1. Place of occurrence of Manilkara dardanoi, Pernambuco State: (1) Aldeia (Municipality of Camaragibe, Metropolitan
Region of Recife), with three specimens, (2) “Mata da Gia” (Municipality of Barreiros, southern coast of Pernambuco State), with two

specimens.
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Results and Discussion

Manilkara dardanoi was previously only known from its type and five specimens (Pennington 1990) that were
collected in the municipality of Camaragibe, Pernambuco State, Brazil. This species was re-encountered, after 50
years, in a secondary forest fragment known as the “Mata da Gia” (08°48'35" S, 35°08'47" W) in the municipality
of Barreiros in the southern region of Pernambuco State. This rediscovery is a newly recorded occurrence in the
city of Barreiros (Figure 1), in an area different from the initial record of the species. The “Mata da Gia” site is a
forest fragment within the Guadalupe Environmental Protection Area (APA) and is classified as a lowland
ombrophilous forest (Veloso 1992). This forest fragment is currently in a regeneration phase. Although part of the
fragment is in good condition from a conservation perspective, it has recently been subjected to additional
degradation due to invasion by landless settlers. The entire area is surrounded by a matrix of sugarcane.

The type collection of Manilkara dardanoi was published by Ducke (1950), and some new samples were
collected in 1951 and 1952. In his protologue, Ducke reported only that the specimens were collected in proximity
to the road to Aldeia but did not indicate the exact location. No information was available about the morphological
characteristics of the seeds. The rediscovery of the species has made it possible to complement the original
description with the characteristics of the fruits and seeds.

Manilkara dardanoi Ducke (1950: 243). Type:—BRAZIL. Pernambuco: “Pr. Camaragibe marg. estr. Aldeia”, 24
July 1950, fl., D. Andrade-Lima 50-613 (holotype IPA!; isotypes INPA!, NY, photograph!) (Fig. 2).

Tree 610 m tall. Branches greenish to greyish, indumentum adpressed, ferruginous, glabrescent. Petiole scars
rounded, alternate at the apex of the branch. Petiole 0.5—1 cm long, indumentum crisped, ferruginous, glabrescent.
Leaves clustered at the apex of the branch, 4.5-8.5 x (1.9-)2.7-3.7 cm, chartaceous to coriaceous, elliptic to
oblanceolate, apex retuse, rounded, or emarginate, base acute to rounded, margin entire and revolute, upper surface
with indumentum on the lower half of the midrib, lower surface with a crisped, ferruginous indumentum,
glabrescent, midrib sunken on the upper surface, striations parallel secondary venation, midrib prominent on the
lower surface with a crisped ferruginous indumentum, ca. 15—16 pairs of secondary veins. Flowers solitary in leaf
axils, (1-)4—4.5 mm long. Pedicel 0.65—1.7 cm long, indumentum crisped, ferruginous. Calyx of two whorls, each
with three sepals, sepals lanceolate, external ones 2—4.3 x 1 mm, pubescent, ferruginous, internal sepals 3—4 x 1.8
mm, lobe triangular, apex acute, trichomes present at the margin, whitish-ferruginous. Corolla of six petals, 4-5.5
mm long, divided to the base into three segments, median segment narrow, boat-shaped, 0.9-2.0 mm long, lateral
segments lanceolate, 3 x 1 mm, glabrous, corolla tube 1-1.5 mm long. Stamens 6(—7), 1.75-2.8 mm long, shortly
fused with the staminodes; anthers 1—-1.5 mm long; staminodes 6(—7), glabrous, 1.5-2 mm long, oblong, apex bifid
to fimbriate-laciniate. Ovary ovoid, 2-2.3 x 1.3—1.6 mm, 7-8-locular, glabrous, style 3.2—5 mm long. Fruit oblong-
ellipsoid, ovoid to fusiform, glabrous, 12.4-23.9 x 3.2-10.2 mm, yellow-orange to orange-red when mature. Seeds
14.3 x 6.5 mm, fusiform to pyriform, scar (hilum) basiventral, 1.6—6.9 mm long.

Note:—~Manilkara dardanoi is distinguished from other species by having solitary flowers, leaves clustered at
the apex of the branch, and 6(—7)stamens. To identify this species with precision, young and mature branches of the
same individual should also be analysed. Some studies mentioned M. dardanoi in the North and Central-West
regions of Brazil. We consulted images of these collections, namely G 7. Prance et al. 58982 (NY }—from the NY
herbarium website—and G 7. Prance & N.T. Silva 59400 (MO, NY). The three specimens in question represent a
species of the genus Chrysophyllum Linnaeus (1753: 192). This genus is commonly confused with Manilkara. This
report therefore confirms the endemism of this species in Pernambuco State.

Phenology:—This species flowers between the February and October; fruiting was observed in September and
October.

Conservation status:—A ccording to the red list of endangered species (IUCN 2010), the species is considered
to be Endangered (EN, B1+2c). Despite the new record, the species M. dardanoi should be considered Critically
Endangered (CR, D) on the basis of at least three threat criteria: habitat degradation, habitat loss, and endemism
extreme. The present population of M. dardanoi is estimated to be less than 20 mature individuals. Thus, the
anthropic pressure on the forest fragment where the species was collected may contribute to the future decrease in
the number of M. dardanoi individuals.
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FIGURE 2. Manilkara dardanoi. A. Habit. B. Lower surface of leaf indumentum crisp. C. Representative stamens and staminodes. D.
Ovary. E. Fruit. F. Seed. (B, D-F from A/meida Jr. & Lima 856, PEUFR; A, C-D from Andrade-Lima 52-980, PEUFR). Illustrator:
Regina Carvalho.

Additional specimens examined:—BRAZIL. Pernambuco: Camaragibe, 07°59'S, 34°57'W, 08 October 1951,
fl., A. Ducke 8 (IPA); Camaragibe, 07°59'S, 34°57'W, 15 February 1952, fl., D. Andrade-Lima 52-980 (PEUFR);
Camaragibe, 07°59'S, 34°57'W, July 1952, fl., D. Andrade-Lima & M. Magalhdes s.n. (HB 33886). Pernambuco:
Barreiros, 08°48'27,58"S/ 35°11'24,47"W, 14 July 2007, 1., E.B. Almeida Jv. & P.B. Lima 834 (IPA), 14 May 2008,
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fl., E.B. Almeida Jr. & P.B. Lima 856 (PEUFR), 29 September 2008, fl., ft., E.B. Almeida Jr. & R.C. Soares Jr. 850
(PEUFR), 27 October 20009, ft., E.B. Almeida Jr. & M.C. Abreu 865 (PEUFR).

According to Tabarelli et al. (2005), the decrease in habitat areas available for this species will naturally reduce
its populations (only 3% of the Atlantic Forest in Pernambuco State remains). Manilkara dardanoi may also be a
naturally rare species and characteristic of forests showing only low levels of disturbance. Thus, the decrease in
habitat would explain the absence of more records of this plant, and areas of the Atlantic forest in Pernambuco
State are the most deforested, the most unknown and the least protected (Lima & Capobianco 1997).

In light of these facts, the rediscovery of M. dardanoi demonstrates the necessity of intensifying floristic
studies in poorly collected areas of the Atlantic Forest and the importance of protecting this forest fragment in the
Municipality of Barreiros, as it harbours a small population of an endemic species at a high risk of extinction.
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