Is the pollination efficiency of long-lived orchid flowers affected by agé?
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ABSTRACT

The long-lived flowers of orchids increase the chances of pollination and thus the reproductive success of the
species. However question arises: does th&éaéncy of pollination, expressed by fruit set, vary with the flower
age?The objective of this study was to verify whether the flower agéasymborkis flava(Sw) Kuntze afflects
pollination eficiency. The following hypotheses were tested: 1) the fruit set of older flowers is lower than that of
younger ones; 2) morphological observations (perianth and stigmatic area), stigma receptivity test by using a solution
of hydrogen peroxide and hand-pollination tests are equddlgtefe in defining the period of stigmatic receptivity
Flowers were found to be receptive from the first to the fourth day of anthesis. Fruit set of older flowers (third and
fourth day) was lower than that of younger flowers. Morphological observations, the stigma receptivity test and
hand-pollinations were equallyfe€tive in defining the period of stigmatic receptivijowever to evaluate the
maximum degree of stigma receptivity of orchid species with long-lived flowers, we recommend hand-pollinations,
beyond the period of receptivity
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RESUMO

A eficiéncia da polinizacdo em flores longevas de orquideas é afetada pela idade da flor?

As flores longevas das orquideas aumentam as chances de polinizacdo e, consequentemente, 0 SUCESSC
reprodutivo. Entretanto, surge a questéo: a eficiéncia da polinizacédo, expressada pela producéo de frutos, varia com
a idade da flor? Objetivou-se verificar se a idade da fldCalgmborkis flava(Sw) Kuntze afeta a eficiéncia da
polinizacdo. Foram testadas as hipoteses: 1) a frutificacdo em flores mais velhas € menor que em flores jovens; 2)
observacdes morfoldgicas (do perianto e da area estigmatica), teste de receptividade estigmatica com solucdo de
peréxido de hidrogénio e polinizagcdes manuais sédo igualmente efetivos na definicdo do periodo de receptividade
do estigmaA receptividade estigmatica das flores foi observada do primeiro ao quarto dia defafitégeacao
das flores mais velhas (terceiro e quarto dias) foi menor que a das fvefservacdes morfoldgicas, o teste de
receptividade estigmatica e as polinizagfes manuais foram igualmente efetivos na definicdo do periodo de
receptividade do estigma. Porém, para as orquideas com flores longevas sdo recomendadas polinizagcBes manuais
para avaliar o grau méaximo de receptividade estigmética, além do periodo de receptividade.
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INTRODUCTION (Borbaet al, 1999; Pansarin &maral, 2006; Liet al,
5008; Pansarin 8Amaral, 2008 Aguiar et al. 2011) or

Pollination is essential for the conservation an L
evolution of species and communities of plants (Kear ssecond day of floral anthesisitia et al, 2007). So
P P r}ar, there are no reports on the possibldedénces

& Inpuyg, 19.97)’ ensuring the mf’:untenance of the gene Jetween fruit set related to the pollinated flower age.
variability in natural populations. The success o

T . . nowledge on the optimum flower age for pollination
pollination is mainly influenced by three factors: the, . . o
(as expressed by maximum degree of stigma receptivity)

perlod. of stlgmat!c receptivitywhich is deflneq by. the and, consequentlyhe real reproductive potential of the
capacity of the stigma to ensure pollen germination; the

ability of the pollen tube to grow within the style; andspecies will enhance the efficiency of experimental
y P 9 yie, pollination procedures. The purpose of this study was to

the viability of ovules (Sanzol & Herrero, 2001; Dafni. . S - .
. ) verify whether the pollination efficiency Gorymborkis
et al, 2005). These factors are associated with floral . .
anthesis (Schoen &shman, 1995), which is the period ava (Sw) Kuntze, a terrestrial orchid (see Fonseta
. ’ ' pen al., 2015) of theAtlantic Forest, is décted by the flower
between flower opening and senescence, when poIImataore The following hypotheses were tested: 1) the fruit
visits occur (Primack, 1985). This period determines theg ) g hyp '

t of older fl is | than that of
flower longevity (Doorn, 1997) and, if longer than thre S? tf?e (())SSe;rv(;\tl;frzsolfsm(z)v:errloloarilcalach()alny(:ain?setir Orr?aetisc;
days, the flowers are considered long-lived Primack, P g 9 9

) . o drea color presence of exudates and aspect of the
1985). Orchidaceae is one of the largest families among . P - : P .

. . . rianth), stigma receptivity test by using a solution of
the angiosperms and this success is based on aspec ofl

. . . . ) fy rogen peroxide (for detecting the presence of
their reproductive mechanisms, such as: diversity of. . . L
. ?tlgmatlc peroxidases) and hand-pollination tests are
floral resources, pollinators, herkogamy and flora

) . . lly effective in defining th iod of sti ti
longevity (Pijl & Dodson, 1966; Primack, 1985_equa y cliective in defining the period of stigmatic

. . 'receptivit
Dressler1993). Orchids have the longest-lived flowers, puvity

lasting up to nine months, e.g., the flowers o

Grammatophyllum multiflorunkindl. (Pijl & Dodson, MATERIAL AND METHODS

1966). In these plants, greater longevity is observed in The study was carried out at the ResbaTraining
non-pollinated flowers; pollination promotes rapidand Environmental Education Station “Mata do Paraiso”
changes that induce floral senescence (Proctor @TEESMP 20°45'07"S, 42°55'31"W690 m asl), the
Harder 1995; Martiniet al, 2003;Abdala-Robertseet largest forest fragment (195 ha) in the municipality of
al., 2007). The long-lived orchid flowers have beeVigcosa, $ate of Minas Gerais, southeastern Brazil. Its
interpreted as an adaptation to low pollinator activityegetation is part of thatlantic Forest and, according
(Stpiczynska, 2003), increasing the chances @ the classification of IBGE (2012), is a seasonal semi-
pollination and thus the reproductive success (Pijl &eciduous forest. INREESMR C. flavagrows in areas
Dodson, 1966; Martiniet al., 2003). Howevera Wwith vegetation in an advanced stage of regeneration and
qguestion arises: is the efficiency of pollinationoccurs at a density of 600 plants/ha (personal
expressed by fruit set, influenced by flower age? Feabservation). The flowering of this orchid is annual
studies on the breeding system of orchid species provitMarch-June) and the flowers are long-lived, lasting for
information about the stigma receptivity during the’-9 days (Veira et al, 2007). Its flowers are yellqw
flower lifespan. Stpiczynska (2003) examined the stigntalbular (Fonsecat al, 2015), nectariferous and
receptivity of Platanthera chloranthgCuster) Rchb. odorless (Veira et al, 2007), with ornithophilous

f. (Orchidaceae). This author found that the receptivitgharacteristics (Abreu &/ieira, 2004). Its pollinarium
lasted, on average, 15 days and 89.68% of the harapnsists of viscidium, caudicles and two sectile pollinia
pollinated flowers set fruit (83.33—-100%) between thécomposed of sub-units known as massul@eflavais
2"and 19'day of anthesis. In this case, it was found thagelf-compatible, but the occurrence of herkogamy
pollination efficiency was not affected by the flower ageprevents spontaneous self-pollination (more detail in
Most studies using hand-pollination, howeverovide Vieiraet al, 2007).The period of stigma receptivity was
no information on the age of the flowers in the testgnalyzed using non-pollinated flowers (n = 25) at
(Stort & Galdino, 1984; Calvo, 1990; Galettd al, different ages. Initiallythese flowers were examined
1997; Singer & Sazima, 1999; Sing&001, 2002; with a stereomicroscope for two aspects: perianth
Singer & Sazima, 2001; Borba & Braga, 2003; Galgchanges in its appearance, including the color) and
2007; Peter & Johnson, 2009; Michenesal, 2010; stigmatic area (color and presence of exudate). Then the
Srimuanget al, 2010). In studies mentioning the flowerstigma receptivity of the same flowers was tested with
age, hand-pollinations were performed on the firdi% hydrogen peroxide (Dafrat al, 2005).Based on
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the results of the morphological observations and threceptivity is not always true (see Stpiczynska, 2003).
stigma receptivity test, flowers (n = 40) with differentin addition, according to Primack (1985), the long-lived
ages were hand-pollinated (cross-pollinations) and tlilwwers of many species are not receptive throughout
fruit sets were recorded. In these pollinations, the whotae entire flower lifespan, as seems to be the ca€e of
pollinarium, which was removed from the donnor floweflava. Their flowers last 7-9 days {®ira et al, 2007)

on the first day of anthesis, was inserted into thand the optimum age for pollination was on the first and
stigmatic area of each receiving flowas suggested by second days.

Dafni et al. (2005), betweenllam and 14 pmrThe

association between pollination success and flower aggONCLUSIONS

was assessed by tieendTest (A> 0, increasing trend;
A < 0, decreasing trendyhe Trend test was run using
BioEstat 5.0 (Areset al, 2007).

In the long-lived flowers ofCorymborkis flava
morphological observations, test with hydrogen peroxide
and hand-pollinations are equally effective for the

definition of stigma receptivity period (four days).
RESULTSAND DISCUSSION However the pollination dfciency, expressed by fruit

The flowers have perianth with bright color (yellow set, is affected by the flower age; the optimum age for

see Fonsecet al, 2015) and a white and moist stigmatich“'r_]at'on is on the first and second _days.. BeS|des_ this
. . ! orchid, we recommend for other species with long-lived

area until the fourth day of anthesis. On the fifth, diag o . .
flowers, the use of hand-pollinations in receptive flowers

perianth and the stigma become brownish, characteri2|\r)vc%th giff . ) luate th i q ;
the beginning of flower senescence. The hydrogen ierent ages fo evajuale the maximum degree o

peroxide test showed intense bubbling on the stigma %tfgmatlc receptivity for a greater fruit set.
flowers from the first to the third day of anthesis. OrA
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carry out the cross-pollinations. The fruit set data welREFERENCES
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