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Albright, 1985; Gleeson et al., 2007; Jaeger et al., 2008); 
this is desired in a dairy farm because of labour constraints. 
In the current study, there was provision of feed during 
night time in advanced pregnant Gir cows, which might be 
the reason of higher birth during day time as compared to 
night time.

 The overall seasonality of calving index was 
38.61%, but the value was higher in primiparous (51.43%) 
and pluriparous (53.16%) Gir cows (Fig. 1). The 
seasonality of calving index reflected that the primiparous 
and pluriparous cows were more seasonal in calving when 
the calving records were analyzed parity wise. But in the 
Gir herd, the calving was less seasonal as indicated by 
overall seasonality of calving index (38.61%). However, 
Patel et al. (2017) reported 63% seasonality index in 
Kankrej cows in Gujarat (India). Similarly, higher 
seasonality index value for Sahiwal (60.3%) and crossbred 
(76.6%) cattle was observed by Hassan et al. (2007) in 
Pakistan.  Moreover, in buffaloes, the value was higher i.e. 
86% in Nili- Ravi (Hassan et al., 2007) and 95% in 
Mehsana buffaloes (Patel et al., 2017). Previous study by 
Hassan et al. (2007) cited significant parity effect on 
seasonality of calving index in Sahiwal (82.2 % vs. 52.8% for 
primi and pluriparous) and crossbred cattle (86.4% vs. 
59.1% for primi and pluriparous). Such effect was not 
observed in Gir cows. Patel and Jethva (2015) reported 
seasonality index of 85.3, 28.6 and 25.5% in buffaloes, 
indigenous and crossbred cattle, respectively in Gujarat, 
India which is supported by the current study.

CONCLUSION

 Results of the present study indicated that season, 
time of birth and sex of calf had no effect but the calving 
month and period had significant effect on calving pattern 
in primi- and pluriparous Gir cows. Moreover, significantly 
22.06% more number of birth occurred during day time as 
compared to night time. The overall seasonality of calving 
index was 38.61%. However, parity wise data reflected 
higher value of seasonality index in both primiparous 
(51.43%) and pluriparous (53.16%) cows as compared to 
overall seasonality index value. This reflected that Gir 
cows calved uniformly across the year.
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 The domestic goat is a sociable, inquisitive, and 
intelligent species, which has been used for its meat, milk, 
skin and fur since it was first domesticated 10,000 years 
ago (Miranda and Mattiello, 2010). The intestine plays an 
important role in the absorption and digestion of various 
nutrients and excretion of waste products. The jejunum 
plays a major role in chemical digestion and absorption of 
food. The literature on the histogenesis of jejunum in foeti 
of sheep (Trahair and Robinson, 1986), buffalo (Malhotra, 
2002) is available, however, in goat foeti is sporadic and 
sparse. Documentation of normal embryonic and fetal 
development is necessary to understand consequences of 
harmful influences at various stages of development 
(Evans and Sack, 1973). Therefore, the present investigation 
has been done to record the sequential changes in the 
jejunum of goat foeti.

MATERIALS AND METHODS

 The study was conducted on the jejunum of 36 goat 
foeti of nondescript breed, irrespective of sex. The tissue 
samples were collected from fixed foeti of known weight 
and gestational age left from previous research works at 
the department of Veterinary Anatomy, DUVASU, Mathura 
and fresh tissue samples from aborted foetus/ clinical cases 
in farm/clinic of the university were also collected. The 
approximate age of foeti has been estimated by using 
formula derived by Singh et al. (1979) for goat foetus:

1/3 W  = 0.096 (t-30) (where ‘W’ = body weight of 
foetus in gram and ‘t’ = age of foetus in days).

 The tissue samples were fixed in 10% neutral 
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buffered formalin (NBF). Foeti were divided into 3 groups 
and each group was comprised of 12 foeti. The Group-I 
had foeti of age between 23 days to 50 days of gestation, 
group-II between 51 days to 100 days of gestation and 
group-III between 101 days to 150 days of gestation. The 
abdominal cavity was opened by giving ventro-abdominal 
incision and developing jejunum was exposed by careful 
dissection and tissue samples from 2-3 places of jejunum 
were collected for histological studies.The fixed tissues 
were processed through routine alcohol-cedar schedule, 
infiltrated and embedded in paraffin wax having melting 
point of 60-62 ºC.Thin paraffin sections of 6µ were cut and 
stained with Haematoxyline and Eosin (Luna, 1968) for 
general histoarchitecture, Masson’s trichrome stain (Luna, 
1968) for collagen fibers, Gordon and Sweet’s method for 
reticular fibers (Suvarna et al., 2019) and Verhoeff’s stain 
(Luna, 1968) for elastic fibers. Micrometrical measurements 
i.e. height of epithelium, height and width of the villi, 
thickness of lamina propria-submucosa, tunica muscularis 
and tunica serosa were recorded with the help of Leica DM 
750 computerized image analyser. Each observation was 
recorded at six different places and their mean, standard 
error was taken for statistical analysis.

RESULTS AND DISCUSSION

 In the present study, the lumen of the jejunum was 
very narrow slit-like in 45 days old foetus which became 
irregular star-shaped at 51 days of gestation and remain 
indefinite shaped in other foeti (Fig. 1). The wall of jejunum 
was composed of lamina epithelialis, propria-submucosa, 
tunica muscularis and tunica serosa from 45 days to 138 
days of gestation. The lamina muscular is appeared first *Corresponding author: abhinovverma281283@gmail.com
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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync
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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
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group I, II and III was 44.79±8.36, 22.71±1.47 and 14.48± 
0.18 µm, respectively. This indicates the process of 
destratification and formation of lumen as initially the 
epithelium was multilayered and lumen was narrow, and as 
age advanced, the epithelium became single layered and 
lumen got widen. The vesicular nuclei of epithelial cells 
were spherical shape located towards apical half of the 
cells in between 51-58 days of gestation and were positioned 
towards base of cells between 70 to 97 days of gestation, 
moreover in group-III, the spherical or elongated nuclei 
located near the base of the cells (Figs. 2, 3 and 9). According 
to Ramkrishna and Tiwari (1979), the open-faced nuclei were 
oriented towards the lumen and later on descend towards 
the base of the cells in goat foeti earlier than 20.5 CVR stage. 
Malhotra, (2002) in buffalo foeti observed these nuclei 
towards apical portion at 124 day and towards basal portion 
on 160 days of gestation onward. In present study, the luminal 
border of epithelial cells was highly eosinophilic (Fig. 4) 
and showed striated border or junctional complexes from 
55 days of gestation onwards and as age advanced it 
became more eosinophilic, thick and striated. Ramkrishna 
and Tiwari (1979) also noticed striated border in simple 
columnar epithelium in goat foeti. At 70 days of gestation, 
the few differentiating intraepithelial and interepithelial 
lymphoblasts were noticed in between the epithelial cells 
which became distinct at 82 days of gestation (Figs. 5 & 6).

 The basement membrane was distinct at 45 days of 
gestation with highly eosinophilic bluish tinge (Fig. 1). The 
thin isolated reticular fibres noticed in basement membrane 
at 45 days of gestation in this study (Fig. 11) and it was seen 
at 79 days of gestation in buffalo foeti (Malhotra, 2002 and 
Singh et al., 2009). One to two goblet cells were observed 
first time between epithelial cells of villi especially toward 
base of villi at 70 days of gestation and in full term foeti, they 
also encountered towards the tip of villi (Fig. 10). As age of foeti 
advanced, occurrence of goblet cells increased. Ramkrishna 
and Tiwari (1979) noticed goblet cells with greater concentration 
in mid region of villi and more numerous in glands than villi 
at 20.5 cm CVR stage. The goblet cells were first time 
noticed in buffalo foeti at 118 days of gestation (Malhotra, 
2002). The primordia of intestinal glands were noticed at 
51 days of gestation (Fig. 2). As age advanced, the intestinal 
glands showed various stages of development and complete 
acini formation were observed in full term foeti (Fig. 9).

Propria- submucosa

 At 45 days of gestation, the propria-submucosa 
consisted of one to two layers of fibroblasts along with 
small blood vessels just below surface epithelium, 
mesenchymal cells, scattered fibroblasts, small blood 
vessels and lymphoblasts. The fine isolated reticular fibres 

time near term at 150 days of gestation results into distinct 
demarcation between lamina propria and tunica 
submucosa (Fig. 9). The lamina muscularis could not be 
noticed by Ramkrishna and Tiwari (1979) in goat foeti 
whereas Malhotra (2002)  noticed  lamina muscularis at 
198 days of gestation in buffalo.

Lamina epithelialis

 The cross-section of jejunum had two mucosal pre-
villous ridges along with two deep invaginations in the 
underlying mesenchymal tissue at 48 days of gestation. 
The villi appeared for the first time at 51 days of gestation 
(Fig. 2). The villi were noticed at 30-50 days of gestation in 
West African dwarf goat (Chima and Nwagbo, 2009), at 
63-65 of gestation in sheep (Karadag et al., 1994), before 

th7  weeks of gestation in bovine (Winkler and Wille, 1998), 
at 53 days of gestation in buffalo foeti (Malhotra, 2002) 
and at 9 weak of gestation in human foeti (Mukaddes and 
Ash, 2017). In the present study, the villi were spatula and 
cone-shaped in group-I; spatula, club, conical, leaf and 
finger-shaped in group-II and leaf and finger-shaped in 
group-III. Prakash (1998) observed most of the villi were 
elongated with pointed and rounded tips in pre-colostral 
kids. The average number of villi in cross-section of the 
organ was 18 with a range of 4 to 30 in group-II and 62 with 
a range of 35 to 100 in group-III. In the present study the 
average height and width of villi in group-I, group-II and 
group-III were 114.90±27.74×73.69±2.57, 201.58±13.89 
×72.97±1.69 and 296.34±16.39×59.58±1.13 µm, 
respectively. As age of gestation advanced, the number and 
length of villi increased while width decreased. In West 
African dwarf goat, the mean villous height, the width was 
increased significantly as the age of foeti advanced (Chima 
and Nwagbo, 2009). The core of villi was composed of 
aggregation of mesenchymal cells, fibroblasts, small 
blood vessels and reticular fibresin group-I (Fig. 2 and Fig. 
11). Between 104-127 days of gestation, the core of villi 
reached up to the tip of villi in short villi but does not in 
long finger-shaped villi. At 150 days of gestation, the cells 
were arranged in a radiating manner parallel to the length 
of villi and reached up to the tip of villi and the core was 
principally formed of thick branching anastomosing 
parallel to each other reticular fibers (Fig. 13).

 The surface epithelium was stratified columnar type 
in group-I, pseudostratified columnar to simple columnar 
in group-II and simple columnar in group-III. In buffalo 
foeti, the epithelium was stratified cuboidal type at 53 days 
of gestation and became simple columnar at 95 day of 
gestation (Malhotra, 2002), in goat foeti simple columnar 
with stratified epithelium were evident (Ramkrishna and 
Tiwari, 1979). The average height of the epithelium in 
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Fig. 1-16. (1) Photomicrograph of 45 day old goat foetus showing the lumen (L), epithelium (E), basement membrane (B),  blood vessels (BV), propria 
submucosa (PS), tunica muscularis (TM) and mesothelium (M). H & E, X 200; (2) Photomicrograph of  51 day old goat foetus showing the villi (V), nuclei 
of epithelial cells (N),core of villi (CV), intestinal gland (IG), propria submucosa (PS), inner circular  musle layer (C), outer longitudinal muscle layer (L) 
and tunica serosa (TS). H & E, X 200; (3) Photomicrograph of  58  day old goat foetus showing villi epithelium (E), intestinal gland (IG), propria 
submucosa (PS), tunica muscularis (TM), mesothelium (M), blood vessels (V) in loose connective tissue (C) of tunica serosa. H & E, X 200; (4) Higher 
magnification of Fig.3  showing luminal border (arrow) of epithelial cell (E), nuclei of epithelial cell (N) and core of villi (CV). H & E, X 400; 
(5) Photomicrograph of 82 day old goat foetus showing the villi epithelium (E), intraepithelial lymphocyte (L1), interepithelial lymphocyte (L2), core of 
villi (CV) and propria submucosa (PS). H & E, X 200; (6) Higher magnification of Fig. 5 showing the villi epithelial cell (E), nuclei of epithelial cell (N), 
intraepithelial lymphocyte (L1) and core of villi (CV). H & E, X 1000; (7) Photomicrograph of 92 day old goat foetus showing the villi epithelium (E), 
propria submucosa (PS), submucosal plexus (S), tunica muscularis (TM), myenteric plexus (My), and  tunica serosa (TS). H & E, X 200; 
(8) Photomicrograph of  107  day old goat foetus showing the epithelium (E), propria submucosa (PS), submucosal plexus (S), inner circular muscles (C), 
myenteric plexus (My), outer longitudinal muscles (L) and mesothelium (M). H & E, X 400; (9) Photomicrograph of 150 day old goat foetus showing the 
villi epithelium (E), core of villi (CV), intestinal glands (Ig), lamina muscularis (LM), arterial venous anastomosis (AV) in propria submucosa (PS), tunica 
muscularis (TM) and Tunica serosa (TS). H & E, X 200; (10) Higher magnification of  Fig. 9 showing the goblet cells (G) in between the  villi epithelial 
cells (E). H & E, X 1000; (11) Photomicrograph of 45 day old goat foetus showing the reticular fibers (arrow) in basement membrane (BM), in tunica 
muscularis (TM) and thin fibrils (arrow) in propria submucosa (PS). Gordon and Sweet’s method, X 400; (12) Photomicrograph of  50  day old goat foetus 
showing the reticular fibers (arrow) in core of villi (CV), in basement membrane (BM), in tunica muscularis (TM) and thin fibrils (arrow) in propria 
submucosa (PS) and in tunica serosa (TS). Gordon and Sweet’s method, X 400; (13) Photomicrograph of  150  day old goat foetus showing the reticular 
fibers (Arrow) in core of villi (CV), in propria submucosa (PS), in tunica muscularis (TM) and in tunica serosa (TS). Gordon and Sweet’s method, X 200; 
(14) Photomicrograph of 75 day old goat foetus showing thin collagen fibers (arrow) in propria submucosa (PS). Masson’s trichrome stain, X 200; (15) 
Photomicrograph of 150 day old goat foetus showing the collagen fibers (arrow) in propria submucosa (PS), around blood vessels (BV) and in loose 
connective tissue of tunica serosa (TS). Masson’s trichrome stain, X 200; (16) Photomicrograph of  150  day old goat foetus showing the elastic fibers 
(arrow) in blood vessels (BV) noticed in loose connective tissue of  tunica serosa (TS). Verhoeff’s stain, X 1000

and collagen fibres were observed first time at 50 days and 
75 days of gestation, respectively (Fig. 14). The thick 
bundles of collagen fibres were noticed in propria-
submucosa around blood vessels and neuronal elements at 
150 days of gestation (Fig. 15). The collagen fibers appeared 

in buffalo foeti at 209 days of gestation (Malhotra, 2002 and 
Singh et al., 2009). Early appearance of reticular and collagen 
fibers as compared to buffalo foeti might be due to species 
variation and shorter gestation period of goat foeti. The 
neuronal elements were seen first time at 92 days of gestation 
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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync

1 2

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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group I, II and III was 44.79±8.36, 22.71±1.47 and 14.48± 
0.18 µm, respectively. This indicates the process of 
destratification and formation of lumen as initially the 
epithelium was multilayered and lumen was narrow, and as 
age advanced, the epithelium became single layered and 
lumen got widen. The vesicular nuclei of epithelial cells 
were spherical shape located towards apical half of the 
cells in between 51-58 days of gestation and were positioned 
towards base of cells between 70 to 97 days of gestation, 
moreover in group-III, the spherical or elongated nuclei 
located near the base of the cells (Figs. 2, 3 and 9). According 
to Ramkrishna and Tiwari (1979), the open-faced nuclei were 
oriented towards the lumen and later on descend towards 
the base of the cells in goat foeti earlier than 20.5 CVR stage. 
Malhotra, (2002) in buffalo foeti observed these nuclei 
towards apical portion at 124 day and towards basal portion 
on 160 days of gestation onward. In present study, the luminal 
border of epithelial cells was highly eosinophilic (Fig. 4) 
and showed striated border or junctional complexes from 
55 days of gestation onwards and as age advanced it 
became more eosinophilic, thick and striated. Ramkrishna 
and Tiwari (1979) also noticed striated border in simple 
columnar epithelium in goat foeti. At 70 days of gestation, 
the few differentiating intraepithelial and interepithelial 
lymphoblasts were noticed in between the epithelial cells 
which became distinct at 82 days of gestation (Figs. 5 & 6).

 The basement membrane was distinct at 45 days of 
gestation with highly eosinophilic bluish tinge (Fig. 1). The 
thin isolated reticular fibres noticed in basement membrane 
at 45 days of gestation in this study (Fig. 11) and it was seen 
at 79 days of gestation in buffalo foeti (Malhotra, 2002 and 
Singh et al., 2009). One to two goblet cells were observed 
first time between epithelial cells of villi especially toward 
base of villi at 70 days of gestation and in full term foeti, they 
also encountered towards the tip of villi (Fig. 10). As age of foeti 
advanced, occurrence of goblet cells increased. Ramkrishna 
and Tiwari (1979) noticed goblet cells with greater concentration 
in mid region of villi and more numerous in glands than villi 
at 20.5 cm CVR stage. The goblet cells were first time 
noticed in buffalo foeti at 118 days of gestation (Malhotra, 
2002). The primordia of intestinal glands were noticed at 
51 days of gestation (Fig. 2). As age advanced, the intestinal 
glands showed various stages of development and complete 
acini formation were observed in full term foeti (Fig. 9).

Propria- submucosa

 At 45 days of gestation, the propria-submucosa 
consisted of one to two layers of fibroblasts along with 
small blood vessels just below surface epithelium, 
mesenchymal cells, scattered fibroblasts, small blood 
vessels and lymphoblasts. The fine isolated reticular fibres 

time near term at 150 days of gestation results into distinct 
demarcation between lamina propria and tunica 
submucosa (Fig. 9). The lamina muscularis could not be 
noticed by Ramkrishna and Tiwari (1979) in goat foeti 
whereas Malhotra (2002)  noticed  lamina muscularis at 
198 days of gestation in buffalo.

Lamina epithelialis

 The cross-section of jejunum had two mucosal pre-
villous ridges along with two deep invaginations in the 
underlying mesenchymal tissue at 48 days of gestation. 
The villi appeared for the first time at 51 days of gestation 
(Fig. 2). The villi were noticed at 30-50 days of gestation in 
West African dwarf goat (Chima and Nwagbo, 2009), at 
63-65 of gestation in sheep (Karadag et al., 1994), before 

th7  weeks of gestation in bovine (Winkler and Wille, 1998), 
at 53 days of gestation in buffalo foeti (Malhotra, 2002) 
and at 9 weak of gestation in human foeti (Mukaddes and 
Ash, 2017). In the present study, the villi were spatula and 
cone-shaped in group-I; spatula, club, conical, leaf and 
finger-shaped in group-II and leaf and finger-shaped in 
group-III. Prakash (1998) observed most of the villi were 
elongated with pointed and rounded tips in pre-colostral 
kids. The average number of villi in cross-section of the 
organ was 18 with a range of 4 to 30 in group-II and 62 with 
a range of 35 to 100 in group-III. In the present study the 
average height and width of villi in group-I, group-II and 
group-III were 114.90±27.74×73.69±2.57, 201.58±13.89 
×72.97±1.69 and 296.34±16.39×59.58±1.13 µm, 
respectively. As age of gestation advanced, the number and 
length of villi increased while width decreased. In West 
African dwarf goat, the mean villous height, the width was 
increased significantly as the age of foeti advanced (Chima 
and Nwagbo, 2009). The core of villi was composed of 
aggregation of mesenchymal cells, fibroblasts, small 
blood vessels and reticular fibresin group-I (Fig. 2 and Fig. 
11). Between 104-127 days of gestation, the core of villi 
reached up to the tip of villi in short villi but does not in 
long finger-shaped villi. At 150 days of gestation, the cells 
were arranged in a radiating manner parallel to the length 
of villi and reached up to the tip of villi and the core was 
principally formed of thick branching anastomosing 
parallel to each other reticular fibers (Fig. 13).

 The surface epithelium was stratified columnar type 
in group-I, pseudostratified columnar to simple columnar 
in group-II and simple columnar in group-III. In buffalo 
foeti, the epithelium was stratified cuboidal type at 53 days 
of gestation and became simple columnar at 95 day of 
gestation (Malhotra, 2002), in goat foeti simple columnar 
with stratified epithelium were evident (Ramkrishna and 
Tiwari, 1979). The average height of the epithelium in 
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Fig. 1-16. (1) Photomicrograph of 45 day old goat foetus showing the lumen (L), epithelium (E), basement membrane (B),  blood vessels (BV), propria 
submucosa (PS), tunica muscularis (TM) and mesothelium (M). H & E, X 200; (2) Photomicrograph of  51 day old goat foetus showing the villi (V), nuclei 
of epithelial cells (N),core of villi (CV), intestinal gland (IG), propria submucosa (PS), inner circular  musle layer (C), outer longitudinal muscle layer (L) 
and tunica serosa (TS). H & E, X 200; (3) Photomicrograph of  58  day old goat foetus showing villi epithelium (E), intestinal gland (IG), propria 
submucosa (PS), tunica muscularis (TM), mesothelium (M), blood vessels (V) in loose connective tissue (C) of tunica serosa. H & E, X 200; (4) Higher 
magnification of Fig.3  showing luminal border (arrow) of epithelial cell (E), nuclei of epithelial cell (N) and core of villi (CV). H & E, X 400; 
(5) Photomicrograph of 82 day old goat foetus showing the villi epithelium (E), intraepithelial lymphocyte (L1), interepithelial lymphocyte (L2), core of 
villi (CV) and propria submucosa (PS). H & E, X 200; (6) Higher magnification of Fig. 5 showing the villi epithelial cell (E), nuclei of epithelial cell (N), 
intraepithelial lymphocyte (L1) and core of villi (CV). H & E, X 1000; (7) Photomicrograph of 92 day old goat foetus showing the villi epithelium (E), 
propria submucosa (PS), submucosal plexus (S), tunica muscularis (TM), myenteric plexus (My), and  tunica serosa (TS). H & E, X 200; 
(8) Photomicrograph of  107  day old goat foetus showing the epithelium (E), propria submucosa (PS), submucosal plexus (S), inner circular muscles (C), 
myenteric plexus (My), outer longitudinal muscles (L) and mesothelium (M). H & E, X 400; (9) Photomicrograph of 150 day old goat foetus showing the 
villi epithelium (E), core of villi (CV), intestinal glands (Ig), lamina muscularis (LM), arterial venous anastomosis (AV) in propria submucosa (PS), tunica 
muscularis (TM) and Tunica serosa (TS). H & E, X 200; (10) Higher magnification of  Fig. 9 showing the goblet cells (G) in between the  villi epithelial 
cells (E). H & E, X 1000; (11) Photomicrograph of 45 day old goat foetus showing the reticular fibers (arrow) in basement membrane (BM), in tunica 
muscularis (TM) and thin fibrils (arrow) in propria submucosa (PS). Gordon and Sweet’s method, X 400; (12) Photomicrograph of  50  day old goat foetus 
showing the reticular fibers (arrow) in core of villi (CV), in basement membrane (BM), in tunica muscularis (TM) and thin fibrils (arrow) in propria 
submucosa (PS) and in tunica serosa (TS). Gordon and Sweet’s method, X 400; (13) Photomicrograph of  150  day old goat foetus showing the reticular 
fibers (Arrow) in core of villi (CV), in propria submucosa (PS), in tunica muscularis (TM) and in tunica serosa (TS). Gordon and Sweet’s method, X 200; 
(14) Photomicrograph of 75 day old goat foetus showing thin collagen fibers (arrow) in propria submucosa (PS). Masson’s trichrome stain, X 200; (15) 
Photomicrograph of 150 day old goat foetus showing the collagen fibers (arrow) in propria submucosa (PS), around blood vessels (BV) and in loose 
connective tissue of tunica serosa (TS). Masson’s trichrome stain, X 200; (16) Photomicrograph of  150  day old goat foetus showing the elastic fibers 
(arrow) in blood vessels (BV) noticed in loose connective tissue of  tunica serosa (TS). Verhoeff’s stain, X 1000

and collagen fibres were observed first time at 50 days and 
75 days of gestation, respectively (Fig. 14). The thick 
bundles of collagen fibres were noticed in propria-
submucosa around blood vessels and neuronal elements at 
150 days of gestation (Fig. 15). The collagen fibers appeared 

in buffalo foeti at 209 days of gestation (Malhotra, 2002 and 
Singh et al., 2009). Early appearance of reticular and collagen 
fibers as compared to buffalo foeti might be due to species 
variation and shorter gestation period of goat foeti. The 
neuronal elements were seen first time at 92 days of gestation 
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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync
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CONCLUSION

 From this study it was revealed that in goat foeti, the 
villi appeared for the first time at 51 days of gestation. The 
surface epithelium was simple columnar and goblet cells 
were seen from70 days of gestation onwards. The reticular 
fibres were earliest to be appeared than collagen and elastic 
fibres. There was significant increase in the thickness of all 
stratum of the wall of jejunum except thickness of epithelium, 
which was decreased as age of gestation advanced. This 
study will provides the base line data for further studies 
and beside this, it will fulfil the lacuna in the scientific 
literature in developmental field of intestine.

REFERENCES

Chima, N.I. and Nwagbo, E.D. (2009). Changes in morphological 
features of duodenum and jejunum of prenatal and postnatal 
West African dwarf goats (Capra hircus). Trop. Vet. 27(2): 1-10.

Eurell, J. and Frappier, B. (2006). Dellmann’s Textbook of Veterinary 
thHistology (6  Edn.), Blackwell Publishing, USA, p. 198.

Evans, H.E. and Sack, W.O. (1973). Prenatal development of domestic 
and laboratory mammals. Anat. Histol. Embryol. 2: 11-45.

Karadag, H., Ozen, E., Vilmaz, S., Dine, G. and Teke, B. (1994). 
Morphogenesis of small intestine in ovine fetus. F.V. Saglik Bil 
Derrgisi. 8: 7-12.

Luna, L.G. (1968). Manual of Histological Staining Methods of the 
rdArmed Forces Institute of Pathology (3  Edn.), McGraw Hill 

Book Company, New York, USA.

Malhotra, V. (2002). Anatomical and histomorphological studies on 
buffalo small intestine during prenatal development. M.V.Sc. 
thesis submitted to Punjab Agricultural University, Ludhiana, 
India.

Miranda-de la Lama, G.C. and Mattiello, S. (2010). The importance of 
social behaviour for goat welfare in livestock farming. Small 
Rum. Res. 90: 1-10.

Mukaddes, E. and Ash, C. (2017). Development of small and large 
Intestine. Bez. Sci. 4: 36-40.

Prakash, A. (1998). Gross, histoarchitectural and histochemical studies on 
the intestine of goat (Capra hircus). Ph.D. Thesis submitted to 
U.P. Pandit Deen Dayal Upadhyay Pashu Chikitsa Vigyan 
Vishwavidyalaya evam Go-Anusandhan Sansthan, Mathura 
(Uttar Pradesh), India.

Ramkrishna, V. and Tiwari, G.P. (1979). Prenatal intestinal histology 
and histochemistry in the goat. Acta Anat. 105: 151-156.

Singh, O., Kumar, A., Roy, K.S. and  Sethi, R.S. (2009). Histomorphological 
study on duodenum of buffalo during prenatal development. 
Indian J. Anim. Sci. 79(6): 571-573.

Singh, Y., Sharma, D.N. and Dhingra, L.D. (1979). Morphogenesis of 
the testis in goat. Indian J. Anim. Sci. 49(11): 925-931.

Suvarna, S.K., Layton, C. and Bancroft, J.D. (2019). Bancroft’s theory 
thand practice of histological techniques (8  Edn.), Elsevier 

Limited, Amsterdam.

Trahair, J. and Robinson, P. (1986). The development of the ovine small 
intestine. Anatomic. Rec. 224(3): 294-303.

Winkler, F. and Wille, H. (1998). Early fetal development of the small 
intestine mucosa in cattle (Bos primigenius taurus). Ana. Histol. 
Embryol. 27(5): 335-343.

which got more distinct on 107 days old foeti (Figs. 7 & 8). 
The arterial venous anastomosis was distinctly noticed near 
term at150 days of gestation (Fig. 9). The average thickness of 
the propria-submucosa in group I, II and III was 74.93± 
24.03, 182.84±13.99 and 165.58±7.30 µm, respectively.

Tunica muscularis

 At 45 days of gestation one to three layers of circularly 
arranged, differentiating myocytes were noticed beneath 
the propriasubmucosa (Fig.1). The outer longitudinal 
myocytes were also observed first time at 51 days of gestation 
(Fig. 2). Ramakrishna and Tiwari (1979) in goat foeti 
noticed inner thick circular and outer thin longitudinal smooth 
muscles layer in their study.  Malhotra (2002) in buffalo 
foeti noticed single layer circular smooth muscles at 53 
days and outer longitudinal smooth muscles layer also at 
79 days of gestation. Between 66-75 days of gestation, the 
3-4 layers of inner circular muscle fibres with few oblique 
muscle fibres were also noticed and the outer longitudinal 
myocytes were arranged in the form of bundles or fasiculi. 
At 92 days of gestation, distinct neuronal elements were 
also encountered in between inner circular and outer 
longitudinal muscle fibres (Fig. 7). The average thickness 
of the tunica muscularis in group I, II and III was 
14.13±1.62, 58.98±7.17 and 63.98±2.15 µm, respectively.

Tunica serosa

 It consisted of a layer of simple squamous epithelium, 
the mesothelium at 45 days of gestation and had loose 
connective tissue also at 58 days of gestation (Figs. 1 & 3). 
This was in accordance with Eurrell and Frappier (2006) in 
domestic animals (Fig. 1). Malhotra (2002) observed the 
tunica serosa at 79 days of gestation in buffalo foeti. Very 
thin fine reticular and collagen fibres were noticed 
especially around blood vessels at 50 days and 92 days of 
gestation, respectively (Fig. 12). Thin continuous elastic 
fibers were observed in the wall of veins at 107 days of 
gestation and thick, continuous and wavy fibers in the 
inner wall of artery at 150 days of gestation (Fig. 16). At 82 
days of gestation, nerve trunk distinctly noticed in goat 
foeti. Malhotra (2002) in buffalo foeti noticed it on 159 
days of gestation. The average thickness of the tunica 
serosa in group I, II and III was 21.93±5.02, 48.06±3.42 
and 60.35±5.09 µm, respectively.

 The statistical analysis revealed that the thickness of 
all stratum of the jejunal wall was increased as age of foeti 
advanced except thickness of epithelium, which was 
decreased as age of gestation advanced. The thickness of 
epithelium was decreased as age of gestation increased 
(Ramkrishna and Tiwari, 1979 in goat foeti; Singh et al., 
2009 in buffalo foeti). The propria-submucosa was thickest 
among all stratum of the wall of jejunum in all age groups.
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 In India, dairying has always been an indispensable 
part of rural livelihoods, especially for the small and 
marginal farmers. According to Birthal et al. (2017), 14 per 
cent of total income of marginal farmers and 12 per cent of 
total income of small farmers came from livestock in 2013, 
and income share of livestock declined with increase in 
landholding size. Livestock was also the second most 
important source of income followed by wages & salaries 
for farmers with less than 0.01 hectare of land - 26 per cent 
of their income came from this source (Ranganathan, 

th2015). In the 70  Round (2012-13) of the ‘Situation 
Assessment Survey (SAS) of Agricultural Households’, 
conducted by the National Sample Survey Office (NSSO), 
more than 9 per cent of agricultural households of Tamil 
Nadu, Gujarat, Punjab and Haryana reported livestock as 
their principal source of income. Both Gujarat and 
Haryana had the maximum share of receipts from milk 
(95%) in the total monthly receipts coming from farming 
of animals per agricultural household. Agricultural 
households in Haryana also earned the maximum (Rs. 
2000) nominal monthly income from livestock farming in 
2012-13 (SAS, 2013). Therefore, the role of dairy as a way 
to augment farmers’ incomes in the state cannot be ignored.

 With this background, from the average agricultural 
households’ perspective in the state of Haryana, it is argued 
that dairy is an important source of livelihood for farmers, 
and that income earned from dairy must be analyzed 
alongside that of cultivation to assess the growth in both the 
sectors over time. No comprehensive study has been carried 
out so far to gauge the contribution of dairy to farmers’ 

Haryana Vet. (June, 2021) 60(1), 51-56 Research Article

income in the state. We not only present a comparative 
analysis of real incomes from dairy and cultivation in 
Haryana, but also estimate the real growth in expenses in 
dairy production between 2002-03 and 2012-13. The paper 
further investigates variations in incomes across different 
land classes of farmers, and across different social groups 
and state-regions. An independent samples t-test is then 
applied to compare incomes from dairy in the two time 
points to test the null hypothesis that dairy can not be the 
vehicle to raise incomes of small farmers in Haryana (or 
there is no significant difference in the incomes from dairy 
in the two years under consideration).

MATERIALS AND METHODS

 The Situation Assessment Surveys (SAS) carried 
out by the National Sample Survey Office (NSSO) are the 
only source in the country that provides information on 
farmers’ income and its components. Till date two such 

thsurveys have been conducted: one in 2002-03 (NSS 59  
th

Round) and another in 2012-13 (NSS 70  Round).  The 
surveys consider four main sources of farm household’s 
income, namely, wages & salaries, cultivation, farming of 
animals, and non-farm business. The Compound Annual 
Growth Rate (CAGR) of real income (at national level) 
from these four sources was reported as 1.4%, 3.7%, 
14.3%, and -0.1%, respectively by Ranganathan (2015). 
The growth of income from livestock was highest 
compared to other incomes, and its share in total income of 
a farm household had also increased from 4% in 2003 to 
13% in 2013 (Ranganathan, 2015). But there is bound to be 
a lot of inter-state and intra-state variations in this regard, 
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ABSTRACT

 Dairying is an indispensable part of rural livelihoods in the country, especially for the small and marginal farmers. The Situation Assessment 
Survey (SAS), 2013 reports that in 2012-13 in Haryana, 93% of agricultural households (highest as compared to other states in the country) were 
engaged in livestock enterprise. Agricultural households in the state also earned the maximum nominal income (Rs. 2000 per month) from farming of 
animals, of which 95 per cent came from milk alone (SAS, 2013). This paper examines the contribution of dairy alongside that of cultivation to 
farmers’ real income in Haryana in 2003 and 2013. Distribution of income from these two sources is also examined across landholding categories, 
social groups and National Sample Survey (NSS) state-regions. Real growth in expenses in dairy production is then ascertained for the same time 
points. It is found that real income from both dairy and cultivation has more than doubled in the state between 2003 and 2013. The distribution of 
income is found to be highly skewed across land classes, social groups and NSS state-regions. Real expenses per liter in dairy have decreased by 4.8% 
and receipts per liter have increased by 3.3% during the period under consideration.
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