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Abstract

The tongue in birds has many fundamental similarities with this organ in mammals and
has three parts: tip, body, and root. Significant differences in the morphology of the
tongue in birds may be caused by differences in the anatomical structure of the lower
beak, type of diet, nutritional habits, lifestyle, environmental conditions, etc. The tongue
and especially the tip of the organ can be seen in different forms in birds. In some
species of birds, the median groove is found on the dorsal surface of the tongue. The
papillary crest on the dorsal surface of the body consists of cone-like papillae, which
show significant differences in different species from the point of view of distribution,
number, appearance, manner of placement, and degree of evolution. The epithelium of
the dorsal surface of the tongue in some birds shows differences in specific areas of the
organ based on nutritional patterns, type of food, and animal's environment. In birds,
taste buds are mainly found at the base of the tongue and on the floor or roof of the
mouth. Salivary glands show obvious species differences and are generally much more
developed in grain-eating birds. In prey birds, they have little development and in some
birds, they are absent. Lingual salivary glands are found in alveolar, tubulo-alveolar,
and tubular types and are of serous and seromucous type. In many birds, the lingual
salivary glands are located in two anterior and posterior groups without any anatomical
continuity, in some birds, the parin layer in the mucous membrane of the organ is filled
with mucous glands whose pores open on the dorsal and ventral surfaces of the tongue.
The way of distribution and the anatomical position of these glands in the connective
tissue of the tongue show differences in different species of birds.
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Table 1. The appearance of the tongue in different birds

The shape of the tongue

Bird species (reference)

triangular (knife-like)

Common quail (Coturnix coturnix) (71), chickens (Gallus

gallus domesticus), common pheasant (Phasianus colchicus)
(36), golden eagle (Aquila chrysaetos) (58)

tubular and elongated

Hummingbirds (Trochilidae), Woodpeckers (Picidae) (26)

elongated and flat with a rounded tip

Bean goose (Middendorffii Anser fabalis) (35)

spade-like with an oval tip

White tailed eagle (Haliaeetus albicilla) (38), long-legged

buzzard (Buteo rufinus) (19)

arrow-like

hooded crow (Corvus cornix) (11)

round grey parrot (Psittacus erithacus) (28)
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Table 2. Anatomical features of the tip of the tongue in birds

Anatomical feature

Bird species (reference)

delicate hair-like protrusions in the anterior or posterior
direction

Passerines — Passerformes (66), finches (Fringillidae)
(23), woodpeckers (5), domestic canary (Serinus
canaria domestica) (3),

Branched or with frayed tip

Passerines — Passerformes (18),

bifurcated at the tip with lamellae (fringe) at each tip and
two grooves running from the
tip toward the tongue’s base

Hummingbirds (Trochilidae) (65)

two highly keratinized dagger like pointed processes

Nutcrackers (Corvidae) (18, 41)

like a shaving brush with papillae designed to brush up
pollen and nectar from flowers

Philippine hanging parrot (Loriculus philippensis),
Honeyeaters (Meliphagidae) (9, 55)

a deep concave spoon-shaped part with a columnlike
epithelium

Budgerigar (Melopsittacus undulatus) (61)

spiny papillae on the side of the tongue

(Anseriformes) (35)

bifurcated with many needle-like processes on both sides
of the tip

hooded crow (Corvus
corone cornix) (11)

Having a large number of dense processes on the entire
dorsal surface

peregrine falcon (Falco peregrinus), common kestrel
(Falco tinnunculus) (16), Japanese quail (Coturnix
japonica) (63),
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Table 3. Characteristics of cone-shaped papillae of the tongue in birds

Bird species (reference)

Property

Canary (Serinus canaria domestica) (3), Hooded crow (Corvus

placed in a single row

corone cornix) (11), Chickens (Gallus gallus domesticus) (21), White
tailed eagle (Haliaeetus albicilla) (38), Black kite (Milvus migrans) (12),

Passerines — Passerformes (48)

Laughing dove (Spilopelia senegalensis) (22), Bean goose (Middendorffii  placed in two rows
Anser fabalis) (35), Domestic goose (Anser Anser f. Domestica) (40),

Egyptian goose (Alopochen aegyptiaca) (27)

Ural owl (Strix uralensis) (13), Peregrine falcon (Falco peregrinus), having a wide spatial distribution

Common kestrel (Falco tinnunculus) (16),

(between the tip and the body of the
tongue)

White tailed eagle (Haliaeetus albicilla) (38), Common quail (Coturnix Having a V-like arrangement in

coturnix) (71), Chukar partridge (Alectoris chukar) (20)

papillary crest

Zebra finch (Carduelis Carduelis) (23)

Having a W-like arrangement in
papillary crest




TR ‘)& N VY Olbrao NEY ")LZ.»..:U e(sj‘.ﬁ a)w ‘V.ha}iu: Ju ‘6).9‘“? wuw,

DA AL Ol Slas e Sl LIS
eskial mss @S LAl IS e ey
Cohe Al 5 i AL Gl S
OB, cils slawi S s 0Ly (WS 5 2
2okl mis @S (8 Js) ol sl
Sl i OB, gl s 0L ek
Le §o 5 (V) (Sturnus valguris) — Jsexs
o3y <ylb (£Y)  (Acridotheres  tristis)
ekl b Ok sl sl b g Sosmin
S I wdd e Hl Ghe L3S
Al e 23K palil U e se

RGO IS 4 d::_gju

5155 Bl p sl
eodiol b OLs v OB, bl S 5 he o
(B P 00 S el ke Glas i S
Flgs HlE R e s ep sl Sl
el yamn ssba ()l (o1 L)
5 el OB, e Oby ke gedilay
Al S Fl N Sl el ol el
sy il OB, s s ess sy
o ins (W QY ) ol il JolSS 508
Jsl o gt e (55505 8 (o geh 4 uns o OLES
56w JUBl g 53 SUS psdiyl e O

SEL 5 52 0k 08U S sk pselinl 15 w555 50—t s

(Cw’) o-'\.'vj.; L_§“3j§

Srs

V) Sy e sl

LSA.:._"JJQJJAEL;LL;&]&Aj)&f%l:w@}%&w)}ﬁjéohjwi)

fbﬁ&b;;ﬁ&ﬂcrul&iﬂ}&méadpﬁﬁub

W) (Melopsittacus undulatus) e § -
(vv) (Spilopelia senegalensis) Sl= s o5

AL Gae 5 3K iyl 1w 5 2y mlaw 53 58 3 0L sty 5 S o

(1)) (Corvus corone Cornix) ;= =Y gs

Gl S oyl 5 2k e 3 L e 5 S syl 0L

}Aﬁﬂf@ﬁ&bgi)&(a%lzobéaiwjﬁ.psW/‘C.]a,.«):j‘-u

S A e

<l () (Pycnonotus leucotis) L= L
fro 25 (A (Haliaeetus albicilla) .i.ps
(r4) (Strutio camelus)

5@@)&6%1:&@}&C]a.w}:jaﬁol.gjéa.ujqj.\.!‘wi)

Sl

Table 4. Distribution pattern of epithelium types on different surfaces of the tongue in birds

Bird species (reference)

Property

Punjab white quail

Lingual tip on both dorsal and ventral surfaces: keratinized
squamous epithelium; Body and root of tongue on both
dorsal and ventral surfaces: non-keratinized squamous
epithelium

Budgerigar  (Melopsittacus  undulatus)
Laughing dove (Spilopelia senegalensis) (22)

(61),

Tip, body and root of the tongue in both dorsal and ventral
surfaces: keratinizes squamous epithelium

Hooded crow (Corvus cornix) (11)

Lingual apex: non-keratinized squamous epithelium on the
dorsal surface and keratinized squamous epithelium on the
ventral surface; Body and root of the tongue: non-
keratinized squamous epithelium on both dorsal and ventral
surfaces

White-eared bulbul (Pycnonotus leucotis) (60),
White tailed eagle (Haliaeetus albicilla) (38),
Common ostrich (Struthio camelus) (39)

Tip, body and root of the tongue on both dorsal and ventral
surfaces: non-keratinized squamous epithelium.
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Table 5. The appearance of the epithelium of the dorsal surface of the tongue in birds at the scanning electron
microscope level

Bird species (reference)

Property

Chickens (Gallus gallus domesticus) (21, 29, 36)

carpet-like with papillary projections on the
dorsal surface of the body of the tongue

Peregrine falcon (Falco peregrinus), Common kestrel (Falco carpet-like with papillary projections on the tip of

tinnunculus) (16) Penguins (Spheniscidae) (44)

the tongue

Penguins (Spheniscidae) (44)

having long conical papillae on the dorsal surface
of the tongue

Pygmy woodpecker (Yungipicus kizuki) (15), Budgerigar smooth and without papilla
(Melopsittacus undulatus) (61), Helmeted guineafowl

(Numida meleagris) (32)
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Table 6. Anatomical distribution of lingual salivary glands in birds

Bird species (reference)

Location of glands

Helmeted guineafow! (Numida meleagris) (32)

tip, body and root of the tongue

Penguins (Spheniscidae) (44)

the submucosa of the pcaudal part of the tongue

Common ostrich (Struthio camelus) (39)

throughout the lamina propria of the lingual
mucosa

Budgerigar (Melopsittacus undulatus) (61), Eurasian hoopoe

(Upupa epops) (10)

dorsal surface of the body and the root of the
tongue

Hooded crow (Corvus cornix) (11), Pied crow (Corvus albus)  dorsal surface of the lingual root

31

Emu (Dromaius novaehollandiae) (7)

the ventral surface of the tongue in the posterior
parts of the body and root and throughout the
dorsal surface of the organ

Zebra finch (Carduelis Carduelis) (23)

throughout the dorsal surface of the tongue
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