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Fig 1:  a: Photomicrograph of embryo of grass carp inside the perivitelline space, showing the yolk sac (Y. Sc), the 

mouth is closed (Mt), X100. b: Photomicrograph of newly hatching fry, showing the yolk sac (Y. Sc) and 
the eye (Ey) is transparent , X100    c: Photomicrograph of  larvae after 7 days of posthatching, showing the 
black eye lens (Ey. Ln), yolk sac (Y. Sc) is reduced X100. d: Sagittal section in the buccal cavity stained 
with alcian blue  PAS- orange G, showing the roof and floor of the buccal cavity are  consisted of stratified 
squamous epithelium (St. Sq. Ep.) , taste buds (T. b) and mucous cells (Mu. C). X400 
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Fig. 2:  a: Sagittal section in the pharynx stained with alcian blue-PAS-orang G, showing the mucosa contains 
mucous cell (Mu. C), submucosa, (Sm) and stratum compactum (Sr. Cp), X400. b: Sagittal section in the 
pharynx of larvae (30days old) stained with alcian blue-PAS-orange G, showing the mucosa are branched 
and the mucous cells increased (Mu. C.) X400.  c: Sagittal section in the oesophagus of larvae (3days old) 
stained with alcian blue-PAS-orang G, showing the mucosa (Mc) contains alarge number of mucous cell 
(Mu. C) X400.  d: Sagittal section in the oesophagus of larvae (21 days old) stained with Harris 
hematoxylin and eosin, showing the long mucosal folds (Mc), submucosa (Sm), circular muscle layer 
(C.M.L) and mucous cells (Mu. C). X400 
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Fig. 3:  a: Sagittal section in the oesophagus of larvae (21 days old) stained with Mallory triple stain showing the 
submucosa (Sm) appeared red and the mucous cells (Mu. C) stained faint blue, X400.  b: Sagittal section 
in the oesophagus of larvae (30 days old) stained with alcian blue-PAS-orange G, showing the mucosa 
(Mc) contains alarge number of mucous cell (Mu. C) X400.  c: Sagittal section in the intestine of newly 
hatching larvae stained with haematoxylin and eosin, showing the mucosa (Mc) and submucosa is not 
differentiated. X400.  d: Sagittal section in the intestine of  larvae (7 days old) stained with Harris 
haematoxylin and eosin, showing the mucosal folds (Mc), submucosa (Sm) . X400 
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Fig. 4:  a: Sagittal section in the intestine showing larvae (15 days old) stained with Harris haematoxylin and eosin, 

showing the submucosa (Sm) separated from Mucosa (Mc) by lamina propria (L. Pr) X400. b: Sagittal 
section in the intestine of  larvae (7 days old) stained with alcian blue-PAS-orange G, showing the mucous 
cells (Muc) stained deep blue in color and appeared as goblet cell (Go.c) X400. c: Sagittal section in the 
intestine of  larvae (21 days old), stained with Harris hematoxylin and eosin, showing the mucosa became 
flattened , (Mc), Circular muscle layer C.M.L. X400. d: Sagittal section in the intestine of  larvae (21 days 
old), stained with Mallory triple stain, showing the lumen of intestine contained the remainder of  food 
(Arrows) X400 
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Fig. 5:  a: Sagittal section in the intestine of increase number of mucous cells (Mu. C) at the outer border of mucosa 
(Mc) X300. b: Sagittal section in the intestine of  fingerling fish (30 days old)  stained with alcian blue-
PAS-orange G, showing submucosa (Sm) extends towards the mucosal folds (Mc), beside a brush border 
towards the lumen of intestine X400.  c: Sagittal section in the intestine of  larvae (14 days old), stained 
with bromophenol blue, showing the protein material accumulated at the outer border of mucosa (Mc) and 
submucosa (Sm). X400. d: sagittal section in the intestine of  larvae (21 days old), stained with 
bromophenol blue, showing the protein material is more concentrated in mucosa (Mc), submucosa (Sm) 
and lamina propria (L. Pr.), beside the remainder of food X400 








