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Introduction 
 

Livestock sector is the best and most 

effective tool for livelihood security and 

poverty alleviation. Nutrition and 

Reproduction are two important factors that 

affect the production performance of the 

animal. Proper reproductive health and good 

plane of nutrition helps in increasing the  

 

 

 

 

 

 

 
 
 

milk production of an animal, which is the 

prime intention of the farmer. Reproductive 

efficiency of the lactating herd is a major 

component of profitability in dairy farms. It 

is well described that poor nutritional status 

and metabolic health negatively influence 

reproduction in dairy cows. During the last 
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A survey was conducted in the villages of the Kakatpur block of Odisha to know the 

feeding habits of crossbred cattle, reproductive problem incidence and their blood mineral 

status. Survey was conducted among 306 CB cattle by a questionnaire, feeding practice 

were recorded; blood was collected for blood mineral status; different feeds and fodder 

were collected which were available to the animals. Out of 118 CB cows, 36.44% were 

found to be have reproductive problems while out of 188 CB heifers, 48.93% were had 

reproductive problems. As a whole 44.11 % were having reproductive problems. More 

number of anestrous cases were recorded among heifers. Proximate analysis and mineral 

analysis of feeds and fodder were conducted. From feeding practice, it was revealed that 

cattle were receiving less DCP and TDN because of less supplementation of concentrate 

feed, apart from that animals were not receiving any mineral mixture. Blood mineral 

analysis reflected that animals were deficient in macro mineral. Therefore, it can be 

concluded that low supplementation energy, protein macro and micro minerals deficiency 

were major reasons behind higher incidence of reproductive problems in Kakatpur block of 

Odisha. Therefore, concentrate feeding and mineral mixture supplementation was advised 

to the farmers. 
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decades, genetic selection and improved 

management of herds have dramatically 

increased milk production, but fertility has 

decreased in dairy cows (Butler, 2000). 

Several factors like biological type, physical 

environment and nutrition affect the 

reproductive efficiency of animals. 

Reproduction problems of crossbred animals 

are generally delayed maturity, anestrous, 

repeat breeding, post-partum anestrous etc. 

Crossbred animals generally produce more 

milk, so require more energy in their diet. In 

field practices crossbred animals are fed less 

feed or low nutritive feed leading to 

negative energy balance condition. 

Insufficient intake of energy, protein, 

vitamins, and macro- and/or micro-minerals 

are associated with suboptimal reproductive 

performance such as delayed puberty, 

reduced ovulation, lower conception rate, 

lengthened post-partum anestrus and 

reduced perinatal survival as well as 

performance (Robinson, 1990).  

 

Deficiency of energy for an extended period 

leads to anovulation, postpartum anestrus, as 

well as infertility (Staples et al., 1990). 

Deficiency of Cu, Fe, Mn and Zn have been 

associated with repeat breeding, decreased 

conception, abortion, foetal mummification, 

prolonged labour and lower birth weight 

(Kumar et al., 2011). Trace elements like 

Cu, Co, Zn, Fe, Se, I, Mo, Mn and certain 

macro elements like K, Ca, Na, Cl, P are 

found to be very essential for normal 

livestock growth and performance 

(Underwood, 1981). Usually roughages and 

green fodder are deficient in micro and 

macro minerals. Along with that previous 

reports were there regarding deficiency of 

some minerals in soil, feeds and fodder in 

some regions of Odisha (Mohapatra et al., 

2012). Therefore, a survey was carried out 

to assess the reproductive disorder incidence 

with relation to their feeding schedule in 

Kakatpur block of Odisha. 

Materials and Methods 

 

The investigation was undertaken in the 

Department of Animal Nutrition, Faculty of 

Veterinary Science and Animal Husbandry, 

O.U.A.T., Bhubaneswar. An on-farm trial 

was carried out in the villages namely 

Othaka, Sarangadharapur, Anantapur, 

Panichatra, Jagannathpur, Tentulia, 

Bangurigaon, Nasikeshara, Kalakantapur of 

Kakatpur block of Puri district of Odisha 

which is under East and South Eastern 

Coastal Plain Zone. The Kakatpur block is 

located between 20° 1' 0" N latitude and 86° 

12' 0" E longitudes at an altitude of 19.3 

meters. The average rainfall of the zone is 

about 1488.43 mm. The important soil 

groups of East and South Eastern Coastal 

Plain zone are alluvial, laterite, saline soil 

and are acidic in nature. The survey work 

was conducted through a structured schedule 

survey format for obtaining general 

information from the dairy farmers viz., 

breed, age of animals, details of estrus, 

follow of action after estrus, age at first 

calving, calving number, services per 

conception, date of last calving and other 

breeding history viz., anestrus, post-partum 

anestrus, repeat breeding and feeding 

practices of dairy cows. Further, the 

reproductive statuses of the dairy cows were 

assessed by per-rectal examination of 

individual cows. Each animal was examined 

per rectally to know the status of 

reproductive organs like cervix, uterus and 

ovary etc. Feeding schedule of the animals 

such as amount of concentrate, green fodder 

and roughage provided to the animals were 

recorded. Milk production performance of 

the animals were recorded. Proximate 

composition of feeds and fodder, which 

were fed to the animals in that area were 

estimated as per the process provided by 

AOAC (2005). Concentration of minerals 

such as Ca, P, Mn, Zn, Cu were estimated 

by AAS. From all animals having 
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reproductive disorders 100 animals were 

selected randomly and their body weight 

was calculated by the formula LG
2
/660 

where, where L was the length from point of 

shoulder to pin bone in inches and G was the 

heart girth in inches. Average digestible 

crude protein (DCP) and total digestible 

nutrient (TDN) requirement and supplied to 

the animals were calculated as per the body 

weight and milk production status of the 

animals. Blood was collected from those 

selected animals for estimation of serum 

mineral status. Serum macro (Ca and P) and 

micro (Zn, Mn, Cu) mineral status were 

estimated by AAS. 

 

Incidence of reproductive disorders in 

Kakatpur block 

 

Distribution of reproductive disorder of CB 

cows in Kakatpur block is presented in 

Table 1. This study documented the 

common reproductive disorders encountered 

under smallholder’s dairy production system 

in Kakatpur block. Animals derive most of 

their feed-fodder requirement from 

agricultural residues and by-products, and in 

turn provide draught power and dung 

manure for cropping activities. The survey 

on reproductive disorder distribution 

revealed that, of those 118 cows surveyed, 

43 (36.44%) were found to have 

reproductive problems and of 188 heifers, 

92 (48.93%) were found to have 

reproductive disorders. As a whole 44.11% 

CB female cows were found to have 

reproductive problems i.e. 135 numbers, 

which is in close approximation with earlier 

findings of Hadush et al., (2013) in Ethiopia. 

Incindence of anoestrus and repeat breeding 

condition in CB cows and heifers of 

Kakatpur block is presented in Table 2. It 

was observed that out of 92 CB heifers 48 

were having anoestrus problem while 44 

were having repeat breeding problem. 

Among 23 CB cows, number of animals 

having post-partum anestrus and repeat 

breeding condition were 2 and 41, 

respectively. In total out of 135 animals 

which had reproductive problems, 50 were 

suffering from anoestrus condition and 85 

were having repeat breeding condtion. From 

those 135 animals, 100 CB females were 

selected. Out of 100 animals, number of 

cows and heifers were 35 and 65 

respectively. Among the experimental cows, 

34 numbers were repeat breeders and one 

cow in post-partum anestrous state. Among 

the heifers, number of anestrus heifers and 

repeat breeding heifers cases were 34 and 31 

respectively. Proportionately CB heifers 

were found to have higher percentage of 

anoestrus condition while CB cows with 

higher repeat breeding condition. Mohanty 

et al., (1997) and Khan et al., (2016) also 

reported high incidence of anoestrus cases in 

Odisha and Nosrt-Eastern India, 

respectively. In a recent study by Das et al., 

(2016), 54.76% and 36.90 % of reproductive 

disordered animals were having repeat 

breeding and anestrous problems making 

these two as most prevalent reproductive 

problems in Cuttack district of Odisha. 

However, a decade ago, Das et al., (2004) 

reported occurrence of 15.97% anoestrus 

cases in Cuttack and Bhubaneswar. The 

comparatively low incidence reported by 

them could be due to the fact that this is an 

urban area. Rao and Sreemanarayan (1982), 

Singh et al., (2003) and Pandit (2004) in 

Andhra Pradesh, Punjab and Madhya 

Pradesh, respectively also reported higher 

incidence of anoestrus in cows.  

 

Chemical composition of feeds and fodder 

of Kakatpur block 

 

Proximate composition of feed and fodder 

fed to the animals in Kakatpur block is 

presented in Table 3. The normal feeding 

practices of the dairy animals were found to 

contain paddy straw, wheat bran, and mixed 
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grass with occasional feeding of maize 

fodder, mung chunni, and compound feed. 

The CP, EE, CF, NFE and total as content of 

feeds and fodder were found to be in the 

range of 2.56 to 15.53 percent, 1.98 to 4.04 

percent, 8.58 to 37.18 percent, 45.64 to 

67.54 percent and 6.31 to 14.01 percent (on 

DM basis) respectively. Mixed grass 

contained 5% protein and the mixed grass 

normally found to contain locally available 

grasses including dub grass, which is very 

low as compared to value reported by Naik 

and Sengar (1997). The variation in 

proximate composition as observed might be 

due to the types of grasses grown the survey 

area. Other parameters were well within the 

range reported by NDDB (2012). Macro and 

micro mineral status of those feeds and 

fodder are presented in Table 4.  

 

The calcium content (%) of the feed and 

fodders commonly used by the farmers of 

the Kakatpur block like paddy straw, maize. 

wheat bran, mung chuni, mixed grass ranged 

from 0.19 to 0.45, phosphorus content (%) 

varied between 0.23 to 0.38, zinc content 

(ppm) varied between 30.06 to 44.46, 

copper content (ppm) ranged from 6.85 to 

12.24, manganese content (ppm) varied 

between 22.26 to 42.52. The calcium 

content of the paddy straw of the analyzed 

samples was observed to be low in calcium 

than that of critical level (0.3%). The straws 

and stovers were deficient in calcium as they 

contain excess of silica, oxalates and 

tannins, which might have interfered in the 

utilization of calcium and also due to 

accumulation of minerals in seed due to 

translocation. These results were in 

accordance with Singh et al., (2011) and 

Panda et al., (2016) in Odisha. The 

phosphorus content of the paddy straw in the 

present study was observed to be lower than 

that of critical level (0.25%). Wheat bran 

and maize were found to be contained 

marginally higher phosphorus than that of 

critical level. Singh et al., (2011) reported 

similar range of phosphorus in maize and 

wheat bran as observed in the present study. 

 

Nutrient availability to the CB cattle of 

Kakatpur block 

 

The availability of nutrient to the CB cows 

of Kakatpur block is presented in the Table 

5. Average daily intake (kg/ head/day) of 

straw, green fodder and concentrate/ 

compound feed of surveyed animals are 

found to be 3.54 ± 1.13, 3.04 ± 0.97 and 

0.67 ± 0.08. Average body weight of 

selected 100 animals was 255.39 ± 11.79 kg. 

DCP supplied (kg/head/day) and 

requirement (kg/head/day) of the animals 

were 0.26 ± 0.04 and 0.37 ± 0.07, 

respectively. Therefore, a deficiency of 0.11 

± 0.03 kg of DCP per animal per day was 

observed. Similarly, TDN supplied and 

requirement of the animals were 2.94 ± 0.34 

and 3.49 vs 0.25 kg/head/day. Here 0.55 ± 

0.16 kg of TDN was less supplied to the 

animals. Therefore, animals were in 

negative energy balance. The supply of 

nutrients is dependent on the type of animal, 

productivity of animals, land holding and 

socio economic status of the farmer, season 

and availability of resources (Ganai et al., 

2004). Moreover, the availability of 

nutrients to different categories of animals 

was governed by the immediate economic 

value of the animals (Mudgal et al., 2003).  

 

The low productivity of the animal as 

observed in the present study might be due 

to nutrient deficiency in animals and poor 

quality nutrient supply to the animals. 

Because energy and protein play vital role in 

expression of reproductive status of the 

animals. It has been observed that, negative 

energy balance results in diminished post-

partum reproductive ability of high-yielding 

dairy cows and CB cows (Fan et al., 2017; 

Theodore et al., 2017). 
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Table.1 Incidence of reproductive disorder animals in Kakatpur block of Odisha 

 

Sl No. Species No. of Animals 

1 Total number of CB animals surveyed 306 

2 Number of CB cows surveyed 118 

3 Number of CB cows with reproductive disorder 43 

4 Percentage of CB cows with reproductive disorder 36.44 

5 Number of CB heifers surveyed 188 

6 No of CB heifers with reproductive disorder 92 

7 Percentage of CB heifers with reproductive disorder 48.93 

8 Total number of CB animals with reproductive disorder 135 

8 Total CB animal with reproductive disorder (%) 44.11 

 

Table.2 Incidence of anoestrus and repeat breeding condition in CB cattle of Kakatpur block 

 

Disorders CB Heifers (number) CB cows (Numbers) Total 

Anoestrus 48 2 50 

Repeat breeding 44 41 85 

Total 92 43 135 

 

Table.3 Proximate composition (% DM basis) of feeds and fodder fed to the animals of 

Kakatpur block, Odisha 

 

 Wheat 

bran 

Maize 

fodder 

Mixed 

grass 

Mung 

chunni 

Compound 

feed 

Paddy 

straw 

DM % 87.32 23.68 20.39 88.67 88.52 90.12 

CP % 15.53 5.89 5.0 8.43 10.86 2.76 

EE % 3.14 1.98 3.15 2.41 4.04 2.78 

CF % 13.21 37.18 32.34 26.71 8.58 36.80 

NFE % 61.81 47.11 45.64 48.44 67.54 48.74 

Total ash % 6.31 7.84 13.87 14.01 8.98 8.92 

 

Table.4 Mineral composition of feeds and fodder fed to the animals of Kakatpur block, Odisha 

 

 Wheat 

bran 

Maize 

fodder 

Mixed 

grass 

Mung 

chunni 

Compound 

feed 

Paddy 

straw 

Ca (%) 0.19 0.25 0.45 0.34 0.21 0.20 

P (%) 0.23 0.38 0.31 0.29 0.22 0.04 

Zn (ppm) 43.24 44.46 31.13 42.97 38.79 30.06 

Mn (ppm) 42.52 23.68 29.17 38.83 36.64 22.26 

Cu (ppm) 6.85 7.98 9.46 12.24 7.51 8.47 
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Table.5 Availability of nutrients (kg/head/day) to crossbred cattle in  

Kakatpur block (Farmers’s practice) 

 

Sl No. Attributes Values 

1 Average Straw Intake (kg) 3.54 ± 1.13 

2 Average Green Fodder intake (Kg) 3.04 ± 0.97 

3 Average Compound Feed Intake (Kg) 0.67 ± 0.08 

4 Average DM intake (kg) 4.48 ± 1.15 

5 Average body weight of animals (100 randomly selected animals) 255.39 ± 11.79 

6 Average DCP supply (kg) 0.26 ± 0.04 

7 Average DCP Requirement (kg) 0.37 ± 0.07 

8 Average DCP Balance (kg) 0.11 ± 0.03 

9 Average TDN Supply (kg) 2.94 ± 0.34 

10 Average TDN Requirement (kg) 3.49 ± 0.25 

11 Average TDN Balance (kg) 0.55 ± 0.16 

 

Table.6 Average blood mineral status of reproductive disordered cattle (100 number) of 

Kakatpur block of Odisha on the day of survey 

 

Sl No.  Minerals Concentration Critical Level* 

1 Calcium (mg/dl) 7.26 ± 0.34 8.00 

2 Phosphorus (mg/dl) 3.54 ± 0.16 4.5 

3 Zinc (ppm) 0.83 ± 0.03 0.8 

4 Manganese (ppm) 0.32 ± 0.04 0.2 

5 Copper (ppm) 0.72 ± 0.01 0.65 
*McDowell et al., (1993) 

 

Fig.1 Incidence of anoestrus and repeat breeding condition in CB cattle of Kakatpur block 
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The harmful effect of negative energy 

balance might be reduced embryo 

development during the first week after AI, 

suggesting a lingering effect of the transition 

problems on oocyte competence (Wiltbank 

et al., 2015). In another study, Kendrick et 

al., (1999) randomly assigned 20 dairy cows 

to 1 of 2 treatments formulated so that cows 

consumed either 3.6 % (high energy) or 3.2 

% (low energy) of their body weight. 

Follicles were transvaginally aspirated twice 

weekly and oocytes were graded based upon 

cumulus density and ooplasm homogeneity. 

Cows in better energy balance (high energy) 

had greater intrafollicular IGF-I and plasma 

progesterone levels and tended to produce 

more oocytes graded as good. Therefore, 

NEB not only delays resumption of 

ovulatory cycles, but it might also influence 

the quality of occytes once cows are 

inseminated. Diets with limited crude 

protein can compromise microbial growth 

and rumen fermentation, which often 

reflects in declines in feed intake and milk 

production. Prolonged inadequate protein 

intake has been reported to reduce 

reproductive performance.  

 

Protein deficiencies in lactating cows may 

increase the incidence of silent heats (cow 

releases the egg but she is not seen in heat) 

and lower conception rates. Heifers that are 

raised on a protein-deficient diet lack the 

skeletal growth in relation to their size, 

especially in the pelvic area. These heifers 

are older when they start cycling, have more 

difficulty calving, and may not milk as well 

once they enter the milking herd (Amaral-

Phillips and Heersche, 1997). Apart from 

that mineral mixture feeding practice was 

not adopted at all or very rarely adopted by 

the farmers in field condition because of 

lack of knowledge about importance of 

mineral mixture and low economic 

condition of farmers. Therefore, deficiency 

of mineral in animals were expected. 

Blood mineral status of the animals of 

Kakatpur block 

 

Average blood mineral status of 

reproductive selected disordered cattle (100 

number) of Kakatpur block of Odisha on the 

day of survey is presented in Table 6. Blood 

mineral concentration (mg/dl) of macro 

minerals such as Ca and P were found to be 

7.26 ± 0.34 and 3.54 ± 0.16,respectively, 

which are below the critical limit of blood 

calcium and phosphorus concentration (8.00 

and 4.5 mg/dl, respectively). This result is 

supported by findings of Panda et al., (2016) 

who also observed low plasma Ca and P 

level in western Odisha. However, they 

contradicts present finding as they observed 

low level of some micro minerals like Cu 

and Zn. The lower level of Ca observed in 

anoestrous cow, heifers and repeat breeding 

cows might be due to failure of endocrine 

system to mobilize body Ca that might have 

resulted in reproductive failure. The results 

of Ghanwat et al., (2007) also suggested that 

mean serum Ca level was significantly low 

in repeat breeders. The deficiency might be 

due to low content of Ca in forages and 

presence of substantial amounts of oxalates 

in paddy straw, which is a major source of 

roughage in the animals’ diet. The lower 

level of plasma phosphorus in repeat breeder 

cows and anoestrous, cows observed in 

present study is in close conformity with the 

findings of Tiwary et al., (2007), who 

reported marginal deficiency of P in blood 

serum was sufficient to cause disturbance its 

pituitary ovarian axis without manifestation 

of specific deficiency symptoms. Several 

reproductive problems have been 

encountered in the areas deficient with 

phosphorus such as delayed onset of 

puberty, silent or irregular estrus, long 

intercalving period, stillborn or weakly 

expelled calves or even embryonic death due 

to lack of uterine muscle tone (Chaudhury 

and Singh, 2004). Average concentration of 
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micro minerals such as Zn, Mn and Cu were 

not below the critical limit. However, they 

were on the border line of deficiency. 

Concentration (ppm) of micro minerals such 

as Zn, Mn and Cu were found to be 0.83 ± 

0.03, 0.32 ± 0.04 and 0.72 ± 0.01, 

respectively. Micro minerals were not below 

the critical level. However, they were very 

close to the bottom line of the critical limit. 

Lower levels of copper, zinc and manganese 

in animals having reproductive problems 

might be due to the deficiency of these trace 

minerals in fodders (Yatoo et al., 2013). 

Trace minerals play a vital role in estrogen 

and progesterone synthesis and production. 

Copper and zinc are involved in regulating 

progesterone production by luteal cells via 

involvement of superoxide dismutase 

(Sugino et al., 1999). Zinc is a component of 

insulin like growth factors involved in 

regulation of granulosa cell estradiol 

production during follicular waves in cattle 

(Kobayashi et al., 2006). Manganese acts as 

a cofactor in the synthesis of cholesterol 

which is precursor of steroids like estrogen 

and progesterone (Nocek et al., 2006).  

 

Trace minerals and steroid hormone have 

important interrelation. Deficiency of former 

can affect latter and consequently 

reproductive performance of animals 

especially in heifers (Yatto et al., 2016).  

 

Copper complexes with GnRH and interact 

with GnRH receptors and modulate 

intracellular signaling in the gonadotrope 

cells of the anterior pituitary (Michaluk and 

Kochman, 2007). Common copper 

deficiency symptoms in cattle include 

delayed or suppressed estrus, decreased 

conception, infertility and embryo death 

(Corah and Ives, 1991). Therefore, it can be 

said that along with energy and protein, 

micro and macro minerals play vital role in 

improving reproductive status of crossbred 

animals (Devasena et al., 2015). 

From the present study, it can be concluded 

that macro and micro minerals are closely 

related with the reproductive performance of 

the animals. Therefore, mineral mixture 

feeding to the cattle should be encouraged. 

Animals in Kakatpur block of Odisha were 

receiving less DCP and TDN as compared to 

their requirement, which was adding the 

burden to their reproductive performance. 

Therefore, the farmers should adopt 

supplementation of good quality nutrient i.e. 

good quality green fodder and concentrate. 
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