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 INTRODUCTION due to the shape of their inflorescences which resemble 

with that of the tail of the fox. Inflorescences are of 

commercial value as they are used for decorating hair by Plants of Rhynchostylis retusa are epiphytic with 
the local women during Bihu festival (Assamese New short and monopodial thick stems, leaves long, narrow 
Year) symbolizing love between youths.and fleshy, inflorescences with dense many flowered 

raceme. The plants produce four to eight un-branched The flowers of orchids are generally considered to 
racemes consisting of ca 120-200 flowers/ be adapted for cross pollination due to the presence of a 
inflorescence. The anthesis in R. retusa initiates from the specialized reproductive organ called column. At the 
last week of March and persists up to early May.  apical portion of column male reproductive organs 
Flowers do not show resupination and the sepals and called pollinaria are present, whereas, the receptive 

surface of stigma is situated sub- apically. Most orchids petals are purple spotted. The lateral two sepals are 
have been reported to show biotic pollination by birds broad. The labellum is adnate to the base of column to 
(Van der Pijl & Dodson 1966, Cingel 2001, Johnson & form a spur.  Column short, pollinia two, attached to the 
Brown 2004), mouse (Wang et al. 2008), bees, wasps, viscidium through stipes which are short and cylindrical. 
moths, butterflies, flies, beetles etc. However, Darwin The viscidium is ovate and rostellum is pointed. Plants 
(1862, 1877) has reported autogamy in some of the of R. retusa are commonly known as “Fox Tail Orchid” 
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ABSTRACT

Keywords : 

Rhynchostylis retusa (L.) Bl.  an economically important orchid of North East India is sold in the 
market during Bihu festival in Assam for ornamental purposes. Studies on the modes of pollination 
in R. retusa were made in its natural habitat at the Hollangapar Gibbon wild life sanctuary in Jorhat 
district of Assam state as well as in its cultivated form at Nutan Mati in Mariani, Jorhat district, 
Assam. The flowers of R. retusa are regularly foraged by various insects e.g. ants, beetles, bees and 
butterflies for sweet nectar, but two species of genus Xylocopa, viz., X. violacea L. and X. aestuans 
L. were the biotic pollinators. The purple colour, sweet fragrance and the sweet nectar of flowers are 
the only attractants for the visitors and pollinators, and help in biotic pollination. The anthecological 
study revealed that the transfer of pollinaria from anthers to the receptive surface of stigma of the 
flowers of the same inflorescence and/ or of the different inflorescence takes place by the forehead of 
the pollinators. Thus, the mode of biotic pollination in R. retusa is “Frontotribic”.

Rhynchostylis retusa, Xylocopa violacea, X. aestuans, Nectar, attractants, frontotribic, 



orchids where visitors fail to visit the flowers. In India a mild sweet odour to attract the foragers. The flower 
there are only a few reports on biotic and abiotic visitors soon after reaching the inflorescence search for 
pollination in orchids (Chaturvedi 2005, 2008, 2009a, the nectar by inserting their proboscis into the spur 
2009b, 2012, Chaturvedi & Chaturvedi 2010, 2011, Attri present at the base of column and labellum. The light 
& Kant 2011 and Attri et al. 2007). However, mode of weight visitors e.g. ants, beetles butterflies fail to come 
pollination in R. retusa is not yet reported, but, Attri et al. in contact with the viscidium of the pollinarium as the 
(2007) have reported post pollination biochemical column remains away from their body and these insects 
changes in R. retusa. fail to bring about pollination. The nectar is secreted in 

The present paper deals with the results on hand the spur which is present at the base of the labellum and 
pollination experiments for determining self- the column. The concentration of sugars in nectar of 
compatibility, and biotic pollination in R. retusa growing Rhynchostylis retusa is 45.7% at 23˚C. Two species of 
in its natural habitat as well as under cultivation in the carpenter bees of genus Xylocopa are observed as the 
states of Assam (North-east India). only pollinators of R. retusa in both its natural habitat 

and in cultivation. Anthecological studies have revealed 
MATERIALS & METHODS that pollinaria become attached on the fore head of, 

Xylocopa violacea and X. aestuans only (Figs.1 A-E). 
The present studies, on the biotic modes of The pollinaria are inserted into the receptive surface of 

pollination in Rhynchostylis retusa, were carried out in stigma, while they make attempts for licking nectar 
its natural habitat in the Hollongapar Gibbon wild life either from the flowers of the same inflorescence or from 
sanctuary in Jorhat district and in the cultivated form at different inflorescences of the same plant 
Nutan Mati in Mariani, Jorhat district, Assam (North-

(Geitenogamy) or from the flowers of the other 
east India). The populations of plants under 

inflorescences of the different plants (Xenogamy). 
investigation were monitored regularly for the period 

Hence, the blossoms of R. retusa exhibit both 
and duration of anthesis, visits of insects, anthecological 

geitonogamy and xenogamy. The results of hand 
studies, pollination induced senescence and post 

pollination experiments show that the flowers are self pollination changes in floral morphology. Flowering 
compatible (Table 1).phenology in R. retusa was studied from the last week of 

March and up to early May. Observations were regularly Mechanism of Pollination—The insect visitors are 
made on the modes of foraging behavior of insect attracted towards the flowers of R. retusa by its sweet 
visitors from 6.30 A.M. to 4.30 P.M. in the months of fragrance and purple flowers. On reaching the flowers, 
March to May for three consecutive years i.e. 2011- they land over the labellum and try to prove for the nectar 
2014. The insects were caught by using wide mouthed which is concealed in the spur situated at the base of 
glass test tubes and watch glasses to avoid the removal of labellum and the column. The carpenter bees are bigger 
pollinaria from the body of pollinators. The field in size and fail to reach the spur (nectar reservoir) but try 
photographs were taken with the help of Sony digital to lick the nectar by inserting their proboscis into the 
camera model- DSC-HX 7V (16.2 mega-pixels). 

spur. In this process, they exert pressure on labellum and 
Authentic identification of insects was done by 

since the base of labellum is fused with the base of 
matching them with the already identified specimens.

column, the pressure is also exerts over the column 
    The percentage of sugars in the nectar of R. retusa 

which bends downward and the viscidium of was analyzed by using Pocket Refracto meter PAL-1, 
pollinarium, which hangs out of the anther, comes in ATAGO, Japan). The inflorescences with hand 
contact with the forehead of the carpenter bees. During pollinated flowers were covered with the help of plastic 
the process of nectar licking, the labellum and column of net bags so as to avoid natural pollination.
the flower functions like a lever. As the insects retract 

from the flower, either the whole pollinaria or a part of it  OBSERVATIONS
comes out of the anthers and remain attached to the fore-

head of these bees in a horn like fashion. These pollinaria  The purple flowers of R. retusa consist of dark 
laden bees visit  either the flowers of same or other purple labellum, purple blotches on the lateral petals and 
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Figs. 1 A-E— Mode of pollination in Rhynchostylis retusa . A. Inflorescence with Xylocopa violacea. B. Magnified 

view of a flower. C. Xylocopa aestuans with a mass of pollinaria attached on the forehead. D. X. violacea on a flower 

(Magnified) with mass of pollinaria attached on  its forehead. E. Foraging  X. aestuans. (Anther, CLMN (Column), LP 

(Lip), PLNR (Pollinaria), SPR (Spur). 
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inflorescences and repeat the process of nectar licking, bees may be for a few seconds to two minutes. During a 

the horn like pollinaria attached to the fore head of the single visit, the bees visit 2-3 inflorescences of the same 

carpenter bees come in contact with the sticky receptive plant in search of nectar. In a day 4-17 visits are made by 

surface of stigma situated sub-apically on the column of a pollinator and during a single visit, the visitor tries to 

the flower.  Due to the presence of sticky glue like forage all the unpollinated flowers present on a single 

substance in the stigmatic surface the pollinarium get inflorescence. Anthecological study revealed that 

stuck into it. While, the foragers retract their head out of carpenter bees, while foraging the flowers of R. retusa 

the flower, either the entire or a part of the pollinarium can carry 120-132 pollinaria. However, the bees become 

along with the stipe get inserted into the receptive uneasy and try to remove the load of pollinaria from their 

surface of the stigma completing the process of forehead.          

pollination in Rhynchostylis retusa. It has been observed Post pollination changes in the flowers— It has been 

observed that after 4-6 h of successful pollination, the that if the quantity of the nectar in the spur is higher, the 
proliferation of lateral tissues of the column starts and visit of the forager will be for longer period as compared 
cover the receptive surface of the stigma with to the flowers with low quantity of the nectar. Depending 
pollinarium enclosed in it. The proliferation of the lateral upon the availability of nectar, the foraging of carpenter 

SITE  A ( Hollongapar Gibbon Wildlife Sanctuary )

Type of  experiment Year of No. of No. of flowers No. of Pollination 
conducted study inflorescences Self- pollinated flowers success(%)

bagged Set fruits

Bagging of inflorescences  2013  8 NIL NIL 0

2014 12 NIL NIL 0

Self pollination performed 2013 10 24 20 83.33 

2014  9 20 17 85 

Geitonogamy performed 2013  6 22 18 81.81

2014  8 20 16 80

Xenogamy performed 2013  5 15 11 73.33

2014 10 27 22 81.48

SITE  B  ( Mariani  Town, Jorhat, Assam )

Type of  experiment Year of No. of No. of flowers No. of Pollination 
conducted study inflorescences Self- pollinated flowers success(%)

bagged Set fruits

Bagging of inflorescences  2013 9 NIL NIL   0

2014 15 NIL NIL   0

Self pollination performed 2013 12 26 22 84.61

2014 16 27 23 85.18

Geitonogamy performed 2013 8 28 23 82.14

2014 7 24 19 79.16

Xenogamy performed 2013 8 25 18 72.00

2014 12 30 25 83.33

Table 1- Results of hand pollination experiments in Rhynchostylis retusa (L.) Bl. at Hollongapar Gibbon 
Wildlife Sanctuary and Mariani town locality
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