
 

SPATIAL AND TEMPORAL VARIATIONS IN FLORAL VISITORS OF A MANGROVE 

SPECIES - AEGICERAS CORNICULATUM (L.) BLANCO – IN THE MARINE NATIONAL 

PARK, GUJARAT, INDIA 

PANDEY, R.
1
, & C. N. PANDEY

2 

1Project Coordinator –Climate Change Studies, Gujarat Forest Department, Gujarat, India 

2
Principal Chief Conservator of Forests (Wildlife), Gujarat Forest Department, Gujarat, India 

ABSTRACT 

The floral visitors of mangroves are remarkably diverse to circumvent the specialized pollination system. 

Therefore, mangrove species are expected to have spatial and temporal variations in term of their floral visitors. However, 

it has not yet examined for Indian mangrove populations. The present work aims at to examine the spatial and temporal 

variations in floral visitors of a mangrove species - A. corniculatum- in the Marina National Park, Gulf of Kachchh, 

Gujarat, India. Three populations of A. corniculatum i.e. Patthapir island, Pirotan island and Sanada island were examined 

during February – March 2008 for the major floral visitors. Based on the observed frequency of floral visitors, they were 

categorized into major and minor floral visitors. A total of nine groups of floral visitors were reported out of which seven 

were found as major floral visitors i.e. birds, honey bees, bumblebees, moths, ants, mosquitoes and butterflies in the study 

area which reflects the generalized pollination system of this species.  In addition, the species has shown spatial and 

temporal variations in the occurrence of major floral visitors. Further, major diurnal and nocturnal floral visitors also differ 

among the population. Considering all the three populations, a total of 21 species of major floral visitors - of the seven 

groups - have been found in the study area. The conservation of these 21 species of floral visitors would be necessary for 

the long term conservation of A. corniculatum in the Marine National Park, Gujarat, India.  
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INTRODUCTION 

Mangroves are almost exclusively pollinated by animals and the classes of floral visitors are remarkably diverse 

(Tomlinson, 1986). The diversity and generalized nature of floral visitors that are effective in mangroves allow two basic 

conclusions: first the spectrum of pollinators is broad so that no plant is highly dependent on one specific pollinator; and 

second, plants are specialised only to an extent of being associated with a given class of pollinators (Tomlinson, 1986). The 

primary division is between nocturnal and diurnal flower visitors; secondary division involves adaptation to different 

classes of floral visitors (Tomlinson, 1986). The floral visitors of some mangrove species viz. Aegiceras corniculatum and 

Sonneratia apetala (Pandit & Choudhury, 2001), Avicenia marina, Laguncularia racemosa, Rhizophora mangle (Lefebvre 

& Poulin, 1997), Bruguiera gymnorrhiza and Rhizophora mucronata (Kondo, 1987),Ceriops decandra and Ceriops tagal 

(Solomon Raju et. al. 2006; Solomon Raju & Karyamserry, 2008). Solomon Raju & Karyamsetty (2008) have found that 

Ceriops sp. are visited by flies, wasps and bees. Kendilia candel has also been reported to has generalized pollination 

system (Sun, et. al. 1998). Noske (1993, 1995) has reported bird pollination in Bruguiera hainesii while Tomlinson (1986) 

had categorised the same specied as insect pollinated. Bruguiera gymnorrhiza has been found to be exclusively pollinated 

by insects while Rhizophora mucronata is wind pollinated with some possibility of insect pollination (Kondo, et. al. 1987). 

Pandit & Choudhury (2001) had examined the floral visitors of Aegiceras corniculatum and Sonneratia apetala in the 

mangrove forest of Bhiterkanika, esturine mangrovests formation of east coast of India. Lefebvre and Poulin (1997, 2000) 
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had examined the role of physical factors in enfluencing the reproductive phenology of mangroves which in tern determine 

the invertebrate fauna community and found that floristicly similar mangrove stands can support different invertebrate and 

bird fauna.  

Aegiceras, a crypto viviparous species, belongs to the family Myrsinaceae, is represented by two species i.e. A. 

corniculatum Blanco and A. floridum (Tomlinson, 1986). A. corniculatum is an evergreen tree or shrub, distributed over 

Ceylon, South China, Hong Kong, Malaysia, Philippines, New Guinea and tropical Australia (Tomlinson, 1986). In India, 

the species is distributed on the east coast, the west coast and in the Andaman and Nicobar mangrove forests (Banerjee, et. 

al., 1989; Debnath, 2004; Naskar, 2004).  

Gujarat has the second larges mangrove cover of the contry (FSI, 2011). A total of 15 mangrove species have 

been reorted from the state (Pandey & Pandey, 2009). Aegiceras corniculatum, rare in the state and is reported from 

mangrove forests of the Marine National Park of Gulf of Kachchh and South Gujarat regions (GEER, 2000; Pandey & 

Pandey, 2009; Pandey & Pandey, 2010).  Its flowering is gregarious but the fruiting and recruitment is very low in Gujarat 

(Pandey & Pandey, 2010). The floral visitors of this species have been examined for the east coast of India (Bhiterkanika) 

by Pandit & Choudhury (2001) but not for the west coast. The present work aims at to address the following questions for 

floral visitor of A. corniculatum at selected locations in the Gulf of Kachchh: (1) Which are major floral visitors? (2) What 

is the frequency of occurrence of the major floral visitors? (3) Is there any temporal variation in the occurrence of major 

floral visitors? (4) Is there any spatial variation in the occurrence of major floral visitors? 

MATERIALS AND METHODS 
Study Area 

Three populations of A. corniculatum i.e. Pirotan (PT), Patthapir (PP) and Sanada (SN) islands were selected 

which are located on the southern coast of the Gulf of Kachchh and at the eastern portion of Marine National Park and 

Sanctuary, Jamnagar, Gujarat, India (Fig 1). From each population, 30 reproductively matured trees were selected for 

making field observations.  

 

Figure 1: Location of the Study Area (Gulf of Kachchh, Gujarat, India) 

The floral visitors were grouped into broad groups such as birds, honey bees, bumble bees, butterflies, moths, 

ants, wasp, flies and mosquitoes. These groups were represented by one or more species as found in the field. 

Major Floral Visitors 

The 24 hours of a day were divided into 12 time zones as mentioned in Table-1. During each survey, the presence 

of floral visitors was noticed.  



Spatial and Temporal Variations in Floral Visitors of a Mangrove Species –                                                                                                                37 

Aegiceras corniculatum (L.) Blanco – in the Marine National Park, Gujarat, India 

Table 1: Diurnal and Nocturnal Time Zones and Their Symbols 

Diurnal Nocturnal 

Time Zones Symbol Time Zones Symbol 

6 am to 8 am D1 6 pm to 8 pm N1 

8 am to 10 am D2 8 pm to 10 pm N2 

10 am to 12 pm D3 10 pm to 12 am N3 

12 pm to 2pm D4 12 am to 2 am N4 

2 pm to 4 pm D5 2 am to 4 am N5 

4 pm to 6 pm D6 4 am to 6 am N6 

 

These selected trees were surveyed/scanned for the presence of floral visitors for 15-20 minutes at an interval of 2 

hrs (once in a time zone) for the continuous observation period of 52 hrs. During one such observation, a total of 12 

surveys were conducted during the 12 time zones (Table 1) for two consecutive days.  

Further, on the third day, only two surveys viz. during D1 and D2 were conducted. Therefore, during the 

continuous observation period of 52 hrs, 26 (12+12+2) surveys were conducted. At each research site, such observations 

were made twice at the interval of 15 days during February – March 2008. Therefore, for each research site, 52 (26X2) 

surveys were conducted. Hence, for each time zones (except D1, D2) a total of 4 surveys were conducted at every research 

site. The groups of floral visitors which were sighted during five or more surveys out of the 52 conducted surveys were 

treated as major floral visitors. The remaining groups of floral visitors were treated as minor floral visitors.  

Frequency of Occurrence of Major Floral Visitors 

Based upon the 52 field surveys, the groups of major floral visitors were classified into three categories viz. 

abundant, common and rare as described  

• Abundant: The group of major floral visitors whose frequency was >60% at the research site was considered 

as abundant major floral visitors at that research site. 

• Common: The group of major floral visitors whose frequency was from 20% to 60% at the research site was 

considered as common major floral visitors at that site.  

• Rare: The groups of major floral visitors whose frequency was <20% at the research site was considered as 

rare major floral visitors at that site.  

Temporal Variation in the Occurrence of Major Floral Visitors 

This has been examined in terms of occurrence of the major floral visitor during diurnal and nocturnal time zones 

for each of the three populations.  

Spatial Variation in the Occurrence and Distribution of Major Floral Visitors 

This information was deduced by comparing the data of the three research sites.  

Observations 

Major Diurnal and Nocturnal Floral Visitors for three Research Sites 

Considering the diurnal and nocturnal floral visitors at the three research sites, two groups have been found to be 

minor floral visitors and seven groups have been found as major floral visitors of A. corniculatum as shown in Table-.2. 
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Table 2: Major Diurnal and Nocturnal Floral Visitors of A. Corniculatum in MNP, Gujarat 

Floral visitors 
Patthapir Island Pirotan Island Sanada Island 

Diurnal Nocturnal Diurnal Nocturnal Diurnal Nocturnal 

Birds (Bi) Yes No Yes No Yes No 

Bees (B) Yes Yes Yes No Yes No 

Ants (A) Yes Yes Yes Yes Yes Yes 

Bumble Bees (BB) No No Yes No Yes No 

Butterflies (Bu) No No Yes No Yes No 

Mosquitoes (Ms) No Yes Yes Yes Yes Yes 

Moths (M) No Yes No Yes Yes Yes 

Flies (F) No No No No No No 

Wasps (W) No No No No No No 

Total no. of  Major 

Floral Visitors 
3 4 6 3 7 3 

 

Among the three research sites, the maximum major diurnal floral visitors were found at Sanada (7) followed by 

Pirotan (6) and Patthapir (3). On the other hand, the maximum nocturnal floral visitors were found at Patthapir (4) followed 

by Pirotan (3) and Sanada islands (3) each. Birds (Bi), bees (B) and bumble bees (BB) were found to be major diurnal 

floral visitor at all the three research sites. Ants (A), butterflies (Bu) and moths (M) were found as major diurnal floral 

visitors at Pirotan (PT) and Sanada (SN) but not at Patthapir.  Moths were found to be major nocturnal visitors as well at 

Sanada but not at remaining two sites. Mosquitoes (Ms) were reported as major nocturnal floral visitor at all the three sites. 

However, at Sanada they were found to be major floral visitor during diurnal phase as well. Wasp and flies were found to 

be minor floral visitors at all the three sites. 

Frequency of Occurrence of Major Floral Visitors 

Amongst the three groups of major diurnal floral visitors of A. corniculatum at Patthapir, one was abundant and 

two were rare (Table 3). Further, out of the four major nocturnal visitors- ant was abundant and remaining three viz. honey 

bees, mosquitoes and moth were found to be rare at Patthapir. Out of the six major diurnal floral visitors at Pirotan, one 

viz. honey bees, were abundant and the remaining five groups viz. birds, butterflies, bumble bees, ants and mosquitoes 

were rare.  

The major nocturnal floral visitors at Pirotan, i.e. ants, mosquitoes and moths were found to be common for this 

population. Out of the seven major floral visitors at Sanada, honey bees were common, while birds, bumble bees, 

butterflies, ants, mosquitoes and moths were rare. Considering the three major nocturnal floral visitors of Sanada, two 

groups (viz. ants and mosquitoes) were found to be common while one group (i.e. moths) was rare.  

The temporal variation among in the frequency of occurrence of major floral visitors was seen for all the three 

populations. At Pirotan, the frequency of occurrence of diurnal floral visitors was much higher as compared to those of 

nocturnal (Fig. 2). Contrary to this, the frequency of occurrence of nocturnal floral visitors was much higher as Patthapir as 

compared to those of diurnal (Fig. 2).  

Thus, noticeable temporal variation has been reported in the occurrence of major floral visitors at Pirotan and 

Patthapir. Therefore, the availability of diurnal floral visitor is more at Pirotan while for nocturnal floral visitors it is higher 

at Patthapir.  However, such noticeable temporal variation was not found at Sanada (Fig. 2). 
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Figure 2: Spatial Variation in the Temporal occurrence of Pollinators of A. Corniculatum at the Three 

Research Sites 

Considering the three research sites, a total of 21 species of major floral visitors were reported (Table 1.3). 

However, these floral visitors have shown spatial and temporal variation in terms of their frequency of occurrence. For 

example Lasioglossum sp., a major diurnal floral visitor at all the three sites, was abundant at Patthapir and Pirotan while 

common at Sanada. Considering the nocturnal time zones, it was rare at Patthapir and Sanada but contributes as minor 

floral visitor at Pirotan (Table 3). Apis dorsata, a major diurnal floral visitor, was found to be abundant at Patthapir, 

common at Sanada and rare at Pirotan (Table 3). The same species was found as rare nocturnal floral visitor at Patthapir 

and Sanada. However at Pirotan, it was a minor nocturnal floral visitor (Table 3). Three species of bumble bees was 

reported i.e. Sphex umbrosu, Scolia aureipennis and Xylocopa aestuans as major diurnal floral visitor which were rare at 

all the three sites (Table 3). Considering the nocturnal time zones, they contributed as minor floral visitors at Patthapir and 

Sanada but acted as rare major floral visitor at Pirotan (Table 3).  

Table 3: Frequency of Floral Visitors for the Three Populations 

Group 
Scientific Name/Family/Common 

Name 

Relative Occurrence 

PP PT SN PP PT SN 

Diurnal Nocturnal 

Honey 

bees 

Lasioglossum sp.  A A C R MFV R 

Apis dorsata  A R C R MFV R 

Apis florea  A A C R MFV R 

Bumble 

bees 

Sphex umbrosu  R R R MFV R MFV 

Scolia aureipennis  R R R MFV R MFV 

Xylocopa aestuans  R R R MFV R MFV 

Ants Crematogaster brunnea contemta  R R R A C C 

Mosquitos Diptera -mosquito  MFV R R R C C 

Moths 

Achaea janata  MFV MFV MFV R C R 

Crocidolomia biotalis  MFV MFV MFV R C R 

Utethesia latrix  R C R MFV MFV MFV 

Helicoverpa armigera  MFV MFV MFV R C R 

Spodoptera litura  MFV MFV MFV R C R 

Birds 

Reed warbler  MFV R R R R R 

Nectarinia zeylonica  MFV R R R R R 

Zosterops palpebrosus  MFV R R R R R 

Butterflies 

Anaphaeis aurota  MFV R R MFV MFV MFV 

Tirumala septemtrionis  MFV R R MFV MFV MFV 

Vanessa cardui  MFV R R MFV MFV MFV 

Member of family- Lichniidae  MFV R R MFV MFV MFV 

Member of family- Pieridae MFV R R MFV MFV MFV 

            PP: Patthapir, PT: Pirotan, SN: Sanada, A: Abundant, C: Common, R: Rare, MFV: Minor Floral Visitor 
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The only group of floral visitor which was found to act as major floral visitor at all the three research sites during 

diurnal as well as nocturnal time zones was of ants though its occurrence differs among the populations (Table 3). During 

diurnal time zones, ants were rare at all the three populations; however, during the nocturnal time zones they were 

abundant at Patthapir and common at Pirotan and Sanada each (Table 3).  

Mosquitoes were found to be major nocturnal floral visitor at all the three sites with different frequency of 

occurrence (Table 3). They were common at Pirotan and Sanada but rare at Patthapir. In the case of diurnal time zones, 

mosquitoes contributed as rare major floral visitor at Pirotan at Sanada but found to be a minor floral visitor at Patthapir.  

Five species of moths were reported as major floral visitor out of which four (Achaea janata, Crocidolomia 

biotalis, Helicoverpa armigera and Spodoptera litura) were nocturnal and one (Utethesia latrix) was diurnal. All the five 

major floral visitors were found to be rare at Patthapir and Sanada but common at Pirotan.  

Three species of birds (Reed warbler, Nectarinia zeylonica and Zosterops palpebrosus) were found to act as major 

floral visitors. All these three birds were found to be rare during the nocturnal time zones. Considering the diurnal time 

zones, they were found to be rare at Pirotan and Sanada but contributed as minor floral visitor at Patthapir.  

Five species of butterflies were found to be major diurnal floral visitor at Pirotan and Sanada and were rare at both 

the sites. However, at Patthapir they were found as minor floral visitors.  

DISCUSSIONS 

The floral visitors of A. corniculatum have been examined at the Bhitarkanika mangrove forests by Pandit and 

Choudhury (2001) and a total of 31 floral visitors of this species have been documented. Out of these 31 floral visitors, 7 

nocturnal and were 24 diurnal floral visitors. The present work reported six diurnal, four nocturnal and 11 floral visitors 

were reported during diurnal as well as nocturnal time zones. The Further, 16 floral visitors belonged to the Order 

Lepidoptera, 9 to hymenoptera, 1 to Coleoptera, 2 to Diptera and 3 to Passeriformes.  

Pandit & Choudhury (2001) has reported that the members of Lepidoptera dominate among the floral visitors of 

A. corniculatum in Bhitarkanika mangrove forests. The present work has also found similar results. In the case of 

Bhitarkanika mangrove forests 16 out of the 31 floral visitors belonged to Lepidoptera while at the Gulf of Kachchh, 10 out 

of the 21 pollinators were found to belong to this order. Further, in Bhitarkanika mangrove forests, 9 species of 

Hymenoptera have been reported as floral visitors of A. corniculatum. In the present work the order Hymenoptera was 

represented by six species.  

Three floral visitors viz. Apis dorsata (honey bee), Nectarinia zeylonica and Zosterops palpebrosus (birds) were 

reported in both areas. The remaining 28 floral visitors, reported in Bhitarkanika have not been reported in the present 

study. Similarly, out of the 21 floral visitors reported in the present study, 18 were not reported by Pandit & Choudhury 

(2001) for Bhitarkanika mangroves. However, the possibility of occurrence of the remaining floral visitors- reported by 

Pandit & Choudhury (2001) - in the Gulf of Kachchh is not being ruled out because the present work has been carried out 

on only 3 islands out of the 42 islands of the Gulf of Kachchh. Nevertheless, the floral visitors/pollinators of A. 

corniculatum reported in two mangrove forests viz. the Gulf of Kachchh (west coast of India) and Bhitarkanika (East coast 

of India) were found to be considerably different. It has been reported that the pollinator resource may differ temporally as 

well as spatially  (Tomlinson, 1986). The present work has documented the spatial variation in the temporal occurrence of 

pollinators. The conservation of these 21 species of floral visitors would be necessary for the long term conservation of A. 

corniculatum in the Marine National Park, Gujarat, India.  
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