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Birds feeding on date palm sap during Bengali traditional sap harvesting on
Nijhum Dweep, Bangladesh
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ABSTRACT—There is a Bengali tradition of consuming
palm “jaggery” (unrefined sugar made from the sap of Indian
date palms, Phoenix sylvestris) as a sweetener. To obtain jag-
gery, people tap Indian date palms to extract the energy-rich
phloem sap during the winter. In Bangladesh, people com-
monly cultivate Indian date palms in traditional agroforestry.
We explored which bird species capitalize on the jaggery tra-
dition by consuming sap from tapped Indian date palms on
Nijhum Dweep, an island in the Bay of Bengal. Once each
day for 30 d between December 2019 and February 2020,
we quantified the presence of birds on 120 tapped palms
along a 1 km transect. We observed 37 bird species in the
palms, and 18 of them (49%) were seen to consume sap.
Seven species had not previously been recorded as sap feed-
ers. Among the 18 sap-consuming species, we categorized 5
species (Chestnut-tailed Starling Sturnia malabarica, Asian
Pied Starling Gracupica contra, Jungle Myna Acridotheres
fuscus, Red-vented Bulbul Pycnonotus cafer, and Black
Drongo Dicrurus macrocercus) as constant consumers of
date palm sap; 11 species as accidental sap consumers, and 2
species as accessory sap consumers. Insectivorous and
omnivorous species accounted for 78% of the sap consumers
(39% each), with granivorous and frugivorous species
accounting for the remaining 22%. This study highlights date
palm sap as a potentially significant winter food source for
resident birds, and demonstrates birds’ ability to utilize
tapped palms as an anthropogenic food resource. Received
21 April 2024. Accepted 29 July 2024.
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Phloem sap, an energy-rich dietary resource, is
consumed by several animal groups (Douglas 2006,
Núñez Montellano et al. 2013). Sap consumption by
birds presents an interesting ecological phenomenon,
particularly observed in woodpeckers (Abdulali
1968, Eberhardt 2000, Schlatter and Vergara 2005,
Pakkala et al. 2018) and hummingbirds (Southwick
and Southwick 1980, Kevan et al. 1983, Macchi
et al. 2011). Interestingly, some woodpecker species
facilitate access to this hard-to-reach food source for
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other opportunistic birds, including parakeet and pas-
serine species (Daily et al. 1993; Blendinger 1999;
Schlatter and Vergara 2005; Núñez Montellano et al.
2013, 2019). These birds use sap wells drilled by
woodpeckers due to their inability to extract the nutri-
ent-rich liquid by themselves (Belani et al. 2023).

Human activities can also facilitate sap-feeding
birds, as documented in the USA (Kilham 1964),
India (Rasal 2015), Guinea-Bissau (Gutiérrez et al.
2020), and Tunisian oases (Belani et al. 2023). Here
we describe a case of human-facilitated sap feeding
by birds in Bangladesh, where Indian date palm
(Phoenix sylvestris; hereinafter date palm) is one of
the most common palm species produced as a home-
stead crop (Rana et al. 2009, McKee et al. 2021).
Consumption of fresh raw sap of the date palm and
its derivatives (e.g., “jaggery,” or unrefined sugar) is
a common and traditional practice in Bangladesh
(Ahmed et al. 2007). People harvest date palm sap
from mid-October to mid-March (Nahar et al.
2010). For tapping the sap, they remove the rear
leaves from the top edge of the date palm and
expose the delicate inner tissue coat by removing the
bark, the cut forming a “V”. A small bamboo tube is
inserted in the “V”- shaped area and positioned to
collect sap from the date palm to drip into a pot
placed under the tube. The traditional Bengali prac-
tice of sap collection for winter sweeteners creates
access to energy-rich phloem sap for animals such
as birds and bats (Nahar et al. 2010, Rasal 2015).

Fresh date palm sap is rich in proteins, minerals,
and antioxidants, but it is mainly known for its high
sugar content, primarily sucrose (Ben Thabet et al.
2007, 2009). When this sap ferments naturally, birds
may ingest ethanol (Gutiérrez et al. 2020). Birds that
consume fermenting fruits and nectar in the wild
may be exposed to ethanol levels that could cause
intoxication (Eriksson and Nummi 1982, Fitzgerald
et al. 1990, Kinde et al. 2012). For some frugivorous
and nectarivorous birds, the effects of drinking etha-
nol can be minimal (Mazeh et al. 2008). A few spe-
cies may avoid date palm sap due to difficulties in
digesting ethanol (Ben Thabet et al. 2007, 2009;
Belani et al. 2023). Gutiérrez et al. (2020) reported
that birds opportunistically feed on the sap of oil
palms (Elaies guineensis), contrasting with Ali and
Ripley’s (1987) suggestion that sap consumption is
not a common dietary habit among birds. However,

migratory passerine birds may add date palm sap to
their diet to meet migration needs (Belani et al.
2023). Gutiérrez et al. (2020) suggested that the
ecological pressures leading to avian sap drinking
behavior could differ between habitats, likely result-
ing in increased sap consumption by birds during
dry seasons when water and food resources like
arthropods and fleshy fruits are scarce. For example,
White-fronted Woodpeckers (Melanerpes cactorum)
in semi-arid forests drill trees year-round, but
exhibit significantly higher sap consumption during
dry seasons (Blendinger 1999; Núñez Montellano
et al. 2013, 2019).
Here, we identify bird species that consume

sap from tapped date palms at Nijhum Dweep in
Bangladesh, quantify their frequency of occur-
rence of consuming sap, and describe the tech-
niques they used to access this resource. As date
palm sap is only available during the winter sap
collection season, we expected that birds at Nij-
hum Dweep would opportunistically consume it.

Methods
Study area

The study was conducted on Nijhum Dweep
(Island), one of 11 coastal islands of the Nijhum
Dweep National Park (22�0305200N, 91�0003600E),
in the Bay of Bengal on the central coast of
Bangladesh (Fig. 1; Das et al. 2020). The area is
part of the Ganges-Brahmaputra-Meghna Delta,
designated as an Important Bird and Biodiversity
Area (IBA) by BirdLife International (2024). The
total area of Nijhum Dweep is 4,873 ha, of which
1,735 ha is covered by a planted mangrove eco-
system (Hossain et al. 2016). Nijhum Dweep has a
diverse ecosystem with 171 recorded bird species
(MoEF and BFD 2014) and 152 plant species
(Uddin et al. 2015). Many of these plant species are
cultivated, including date palm, rain tree (Samanea
saman), mango (Mangifera indica), jackfruit
(Artocarpus heterophyllus), coconut (Cocos
nucifera), areca palm (Areaca catechu), tali
palm (Borassus flabellifer), koroi (Albizia procera),
shilkoroi (Albizia labbeck), keora (Sonneratia
apetala), baine (Avicennia alba), and geoa (Excoe-
caria agallocha). The roads in the study area pass
through dense vegetation, and date palms are the
most common (Uddin et al. 2015).
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Data collection

We selected a road transect 1 km long and 20 m
wide, with 120 date palms, to monitor birds feeding
on date palm sap (Fig. 1). People tap date palms for
sap extraction and consumption in Nijhum Dweep
during the winter season, from December to Febru-
ary. Surveys were conducted for 30 d, between
December 2019 and February 2020. During each
survey, we walked along the same transect and
observed the 120 date palms once per day in the late
afternoon, from 1630 to 1730 h. During the surveys,
we recorded the bird species present within the tran-
sect area and noted the species consuming sap from
the date palms. We observed their sap consumption
techniques, which included direct feeding from the
bark or from bamboo collecting tubes. We observed
birds with unaided eyes or with Nikon Aculon A211
83 42 binoculars. We took photographs with a
Nikon P900 camera for documentation purposes.

Bird identifications were later confirmed using the
field guide of Grimmett et al. (2011).
We calculated the frequency with which each

bird species consumed date palm sap using a con-
stancy index (Dajoz 1973): C ¼ pi 3 100/P,
where C is the constancy value for the species, pi
is the number of days in which species i was
found consuming sap, and P is the total number
of observation days. According to this index, if
C � 50% the species is considered “constant,” if
25% # C, 50% the species is “accessory,” and
if C, 25% the species is “accidental.”
To understand the feeding strategies and dietary

preferences of the bird species present in the transect
area, bird species were grouped into 6 foraging guilds
following Ali and Ripley (1987): carnivorous, omniv-
orous, frugivorous, nectarivorous, granivorous, and
insectivorous. Additionally, to investigate date palm
sap–feeding behavior in resident and migratory birds

Figure 1. Study area in Nijhum Dweep National Park, located in the Bay of Bengal off the central coast of Bangladesh.
The yellow line indicates a 1 km transect with 120 Indian date palms observed for recording sap-consuming birds from
Indian date palms during the sap harvesting season in Bangladesh.
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occurring in Nijhum Dweep during the winter migra-
tion season, birds were classified as either resident or
winter migrant, following IUCN Bangladesh (2015).

Results

We observed 37 avian species along the transect
(Table 1). Among these, 18 (49%) were recorded as

consumers of sap from the date palms (Table 1).
The constancy index classified 5 bird species
(Chestnut-tailed Starling Sturnia malabarica, Asian
Pied Starling Gracupica contra, Jungle Myna Acri-
dotheres fuscus, Red-vented Bulbul Pycnonotus
cafer, and Black Drongo Dicrurus macrocercus) as
constant consumers of date palm sap. Eleven species
(Black-rumped Flameback Dinopium benghalense,

Table 1. List of bird species visiting Indian date palms (either sap consumers or not) at Nijhum Dweep, Bangladesh.
Birds were classified by their observed sap feeding technique (DFB¼ directly from bark, BT¼ from bamboo tube), feed-
ing guild (Omn¼ omnivorous, Nect¼ nectarivorous, Gran¼ granivorous, Ins¼ insectivorous, Frug¼ frugivorous) (fol-
lowing Ali and Ripley 1987, Mukhopadhyay and Mazumdar 2017), and migration status (R¼Resident, WM¼Winter
migrant) (following IUCN Bangladesh 2015).

Family name Common name Scientific name
Constancy
index (%)

Sap feeding
technique

Feeding
guild

Migration
status

Laniidae Long-tailed Shrike* Lanius schach 13.3 BT Ins R
Turdidae Oriental Magpie Robin* Copsychus saularis 6.7 BT Ins R
Zosteropidae Oriental White-eye* Zosterops palpebrosus 3.3 DFB Ins R
Sturnidae Chestnut-tailed Starling Sturnia malabarica 100 DFB Omn R
Sturnidae Asian Pied Starling Gracupica contra 100 DFB Omn R
Sturnidae Jungle Myna Acridotheres fuscus 100 BT Omn R
Sturnidae Common Myna Acridotheres tristis 23.3 BT Omn R
Pycnonotidae Red-vented Bulbul Pycnonotus cafer 100 DFB Omn R
Corvidae Large-billed Crow Corvus macrorhynchos 3.3 DFB Omn R
Corvidae House Crow Corvus splendens – – Omn R
Oriolidae Black-hooded Oriole Oriolus xanthornus 3.3 DFB & BT Omn R
Nectariniidae Purple Sunbird* Cinnyris asiaticus 6.7 DFB Nect R
Nectariniidae Purple-rumped Sunbird Leptocoma zeylonica 36.7 DFB Nect R
Estrildidae White-rumped Munia* Lonchura striata 3.3 DFB & BT Gran R
Psittacidae Rose-ringed Parakeet Psittacula krameri 6.7 DFB & BT Frug R
Psittacidae Alexander Parakeet Psittacula eupatria – – Frug R
Picidae Black-rumped Flameback Dinopium benghalense 3.3 DFB Ins R
Picidae Fulvous-breasted Woodpecker Dendrocopos macei – – Ins R
Picidae Eurasian Wryneck Jynx torquilla – – Ins WM
Cisticolidae Common Tailorbird* Orthotomus sutorius 23.3 BT Ins R
Cisticolidae Plain Prinia Prinia inornata – – Ins R
Dicruridae Black Drongo Dicrurus macrocercus 100 BT Ins R
Phylloscopidae Greenish Warbler* Phylloscopus trochiloides 26.7 DFB Ins WM
Phylloscopidae Dusky Warbler Phylloscopus fuscatus – – Ins WM
Meropidae Green Bee-eater Merops orientalis – – Ins R
Rhipiduridae White-throated Fantail Rhipidura albicollis – – Ins R
Muscicapidae Taiga Flycatcher Ficedula albicilla – – Ins WM
Motacillidae Paddy-field Pipit Anthus rufulus – – Ins R
Campephagidae Large Cuckooshrike Coracina macei – – Ins R
Acrocephalidae Blyth’s Reed Warbler Acrocephalus dumetorum – – Ins WM
Paridae Great Tit Parus major – – Ins R
Passeridae House Sparrow Passer domesticus – – Omn R
Leiothrichidae Jungle Babbler Turdoides striata – – Omn R
Ploceidae Baya Weaver Ploceus philippinus – – Gran R
Cuculidae Greater Coucal Centropus sinensis – – Omn R
Columbidae Spotted Dove Spilopelia chinensis – – Gran R
Columbidae Eurasian Collared-Dove Streptopelia decaocto – – Gran R

* indicates new record of sap feeding.
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Common Tailorbird Orthotomus sutorius, Long-
tailed Shrike Lanius schach, Oriental Magpie Robin
Copsychus saularis, Oriental White-eye Zosterops
palpebrosus, Common Myna Acridotheres tristis,
Large-billed Crow Corvus macrorhynchos, Black-
hooded Oriole Oriolus xanthornus, Purple Sunbird

Cinnyris asiaticus, White-rumped Munia Lonchura
striata, and Rose-ringed Parakeet Psittacula kra-
meri) were accidental sap consumers and 2 species
(Purple-rumped Sunbird Leptocoma zeylonica and
Greenish Warbler Phylloscopus trochiloides) were
accessory sap consumers (Fig. 2, Table 1).

Figure 2. Gray bars indicate the number of days that we recorded each bird species consuming date palm sap, out of 30
observation days. An illustration of sap tapping from the Indian date palms in Nijhum Dweep, Bangladesh, is shown
inside the graph. (Drawing by Farhana Akhtar)
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Half of the sap-consuming bird species con-
sumed the sap from the bark of the date palm.
One-third consumed sap from bamboo tubes, and
one-sixth of species consumed using both tech-
niques (Table 1, Supplemental Fig. S1). Of the 18
sap-consuming bird species, 78% were insectivo-
rous and omnivorous (39% each). Among the sap-
consuming bird species, most were residents,
with only one species, Greenish Warbler, being a
winter visitor to Bangladesh (Table 1).

Discussion

Birds are rarely documented feeding on date
palm sap, but along our transect on Nijhum
Dweep, nearly half of the bird species we
observed consumed sap from date palms. To our
knowledge, this is the first published report of
birds in Bangladesh consuming date palm sap.
Although Black-rumped Flameback can gain
phloem sap by excavating holes in the bark of liv-
ing trees, the remaining species would typically
not have access to sap in their natural habitat. The
sap-feeding behavior was made possible by the
Bengali tradition of tapping date palms to collect
sap during the winter season.

Constant consumers of sap were mainly insec-
tivorous and omnivorous. We observed that the
insectivorous Black Drongo was a regular sap
consumer, highlighting the opportunistic nature of
avian foraging strategies. Insectivorous species
like the Common Tailorbird and Greenish War-
bler also consumed sap, indicating a broad dietary
flexibility. Omnivorous bird species incorporate
both plant-based and animal-based foods in their
diet (Salim 1941, Mayntz 2019). We found 4
omnivorous species to consistently consume date
palm sap (Table 1). Our findings suggest that sap
could serve as an alternative winter food source
for birds, with the dietary shifts following sea-
sonal variation in food availability and nutritional
needs (Arslangundogdu 2010). Sap may provide a
reliable, if seasonally temporary, food source
(Núñez Montellano et al. 2019).

For 7 of the bird species we observed consum-
ing sap—Common Tailorbird, Greenish Warbler,
Long-tailed Shrike, Oriental Magpie Robin,
Oriental White-eye, Purple Sunbird, and White-
rumped Munia—we could not find previously

published evidence of sap feeding. These species
belong to families with diets based on insects,
seeds, nectar, and pollen (Salim 1941, Ghadirian
et al. 2007). The findings expand our understand-
ing beyond traditional diets and highlight the
opportunistic foraging strategies of these birds
(Salim 1941, IUCN Bangladesh 2015).
Our observations of Black Drongo, Rose-

ringed Parakeet, and Common Myna consuming
sap from thin bamboo collecting tubes align with
a previous study by Rasal (2015). Moreover, we
observed 6 additional bird species—Common
Tailorbird, Long-tailed Shrike, Oriental Magpie
Robin, Jungle Myna, Black-hooded Oriole, and
White-rumped Munia—obtaining sap from bam-
boo collecting tubes. This suggests a common
feeding strategy among different bird species, the
convenience of accessing sap overriding their var-
ious ecological or morphological characteristics.
Except for the Greenish Warbler, a winter

migrant, all species observed feeding on date
palm sap were resident. In contrast, Belani et al.
(2023) recorded only migrant species feeding
on date palm sap in Tunisian oases. Although
we observed several winter migrants along our
transect (Eurasian Wryneck Jynx torquilla,
Dusky Warbler Phylloscopus fuscatus, Blyth’s
Reed Warbler Acrocephalus dumetorum, and
Taiga Flycatcher Ficedula albicilla), we did not
see them consume date palm sap. Some migra-
tory passerine species may avoid consuming
date palm sap, perhaps because they have diffi-
culty digesting sucrose or ethanol (Ben Thabet
et al. 2007, 2009; Belani et al. 2023). Birds
have been observed to exhibit ethanol avoid-
ance behaviors (Mazeh et al. 2008, Belani et al.
2023).
Date palm sap consumption has been associated

with the transmission of Nipah virus diseases from
bats to humans (Aidoo et al. 2006, Luby et al.
2006, Nahar et al. 2010, Luby 2013). Pteropus
spp. bats carry Nipah virus and contaminate the
sap with their saliva, urine, and excreta while con-
suming sap from the tapped bark and sap collect-
ing pots (Chua et al. 2002, Wacharapluesadee
et al. 2005, Khan et al. 2010). Considering that
wild birds such as sparrows and finches can har-
bor various pathogens that may pose health risks
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to humans (Thomas et al. 2008), the large number
of bird species accessing sap, and thus connecting
with humans, may warrant some degree of
disease surveillance as it may expose humans to
bird-carried infectious diseases via the sap extrac-
tion tools.
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