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	 ABSTRACT 
	










	
This study aimed to assess the influence of dietary manipulation with commonly available concentrate sources on the nutritional status and growth performance of crossbred dairy heifer. Concentrates that were used alternatively in three feed preparations were (Wheat bran, rice polish, and maize powder). Twelve crossbred (50% Holstein Friesian (HF) blood) daily heifers; age around 12–13 months; body weight 173–196 kg were chosen from the existing dairy herd of Bangladesh Agricultural University (BAU) Dairy Farm, Department of Dairy Science, BAU. Latin square design was used to conduct the study. The feeding experiment lasted for a duration of 100 days (ten days for the adjustment period and the rest 90 days for the main trial that was divided into three periods). Blood analysis, growth performance measurement, feed efficiency calculation, and feed cost analysis were performed at 15-day intervals. Among the twelve blood biochemical parameters, no significant (p<0.05) variation was found except the result of total cholesterol, which was found to be highest in the rice polish-fed group (170.1 mg/dL). Body weight gain per 15 days was significantly higher (9.08 kg/15 days), and dry matter intake per kg of body weight gain (9.56 kg DMI/kg BWG) was significantly lower when heifers were supplied with feed preparation containing wheat bran. The other body growth parameters didn’t show any significant difference when fed with three feed preparations.
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1. Introduction

Bangladesh is a densely populated agro-based country gifted with favorable conditions where livestock is an integral part of agriculture that plays an important role in the national economy. The livestock population in Bangladesh is currently estimated to comprise 25.7 million cattle [1], and they survive on inadequate amounts of concentrate with a straw-based diet with limited supplementation of green fodder and vitamin-mineral premix under farm conditions. Different countries have developed their own standards and feeding systems based on experiments conducted with farm animals in the agro-climatic and economic conditions prevailing in the country [2].

Rearing heifers is an essential part of dairy herd turnover. The method of heifer rearing and length of the rearing period determined the cost and quality of heifers entering the dairy herd and replacing surplus or unproductive culled cows. A well-raised heifer with a higher genetic potential is the best substitute for an inadequate cow and does not bring about any economic losses that might be incurred due to high rearing costs or poor performance of fresh heifers. The shortening of the rearing period (non-productive time) would lead to cost reduction. This can be achieved by faster heifer growth, earlier onset of sexual maturity, breeding, and calving [3].

Growth is one of the basic physiological processes that take place during the initial phase of animal life. It is influenced by genetic potential, nutrition, and environmental factors. Generally, heifers do not have constant growth rate. In fact, the most usual pattern is a faster growth between the birth and onset of puberty, followed by a slower growth period [4], [5]. Therefore, the most efficient way of increasing the growth potential of heifers is to improve nutrition in the pre-pubertal phase [6]. Hence, proper feeding of green and dry fodder along with sufficient concentrates during this phase is of paramount importance, which is generally not given consideration under the field conditions by the farmers. The proper ratio of dry matter intake from both the green and dry fodder can enhance the growth in the initial stage of development in growing animals [7]. The beneficial effects of feeding green fodder are well documented. Green roughages are of great importance in feeding of ruminant animals because of their cooling and slightly laxative action. They help to maintain proper appetite and keep the animal in healthy condition [8]. Green fodders are bulky, palatable, easily digestible, and good sources of β-carotene, minerals, essential amino acids, and peptides. Moreover, green fodder contains certain unidentified factors which stimulate microbial growth in the rumen [9]. On the other hand, dry fodder with better fiber contents and control of gut movement can help the system for better retention time and absorption of nutrients. Apart from the providing energy, crude fiber content in dry roughage is of great importance which plays an important role in giving a feeling of fullness to ruminant animals.

Proper feeding may improve the performances of heifer. Nutrition influences ovarian follicle development in cattle, possibly through changes in metabolic hormones, which are important for a dairy heifer. Proper nutrition can improve the reproductive performance of dairy cattle [10]. Due to inadequate nutrition heifer rearing period and sexual maturity becomes extended [11]. Nutrition is a major determinant of pubertal period of dairy cattle. Nutrition-related infertility in dairy heifer can cause delayed puberty, which ultimately increases the age of 1st calving [12]. Alam et al. [13] found that increasing the amount of fish meal in the diet of crossbred heifer improves the dry matter intake, body weight gain, and reproductive responses. Ten to fifteen percent of heifers born do not reach first calving, and improper feeding is one of the major causes [14].

In current livestock feeding practices, wheat bran, maize, rice polish, etc., have become important concentrate sources of Bangladesh. Different studies on nutritional influence on heifer growth performance have been conducted in Bangladesh and over the world [13], [15]–[20]. However, there is still a gap to investigate the influence of dietary manipulation with commonly used and available concentrates on the performances of dairy heifers. Based on the above understanding, this study was carried out to explore the effect of dietary manipulation on the blood biochemical profile and growth performances of crossbred dairy heifers.

2. Materials and Methods

2.1. Experimental Site

The feeding trial of dairy heifers was conducted at Dairy farm, Department of Dairy Science, Bangladesh Agricultural University (BAU), Mymensingh-2202, Bangladesh (GPS coordinates-24.729338, 90.423133).

2.2. Duration of the Experiment

The total duration of the feeding trial was 100 days, of which the first 10 days were the adjustment period and the rest 90 days was the experimental period. The experimental period (90 days) was divided into three periods (P1, P2 and P3).

2.3. Animal Selection, Dietary Ration Formulation and Layout Formation

Twelve crossbred dairy heifers, 50% HF crossbred, aged around 12–13 months, with body weight 173–196 kg were selected for the experimental purpose from an existing dairy herd of Dairy farm, Department of Dairy Science, BAU. The twelve heifers were randomly divided into three groups each containing four heifers. Each heifer was allotted an individual concrete floor stall, manger, and water trough in a face-out stanchion barn. Also, well-ventilation and good sanitary conditions were maintained in the barn to keep the heifer comfortable throughout the study period. German grass (Echinochloa polystachya) was given as basal roughage. Maize powder, rice polish, and wheat bran were used as the main ingredients of three concentrate mixtures (CM) that were considered as the treatment.

The ration was formulated by consulting available feeding standards (NRC and BSTI guidelines), previous research findings at the same station, and animals’ productivity. During the study, roughage was fixed for all group while feed preparation with three different concentrates was provided as treatment. Wheat bran, rice polish, maize powder, common salt, rock salt and DCP were included at appropriate ratio in concentrate mixture, respectively. The ingredient composition and nutrient content of each of the diets are provided in Table I.
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The layout of the experiment was three by three Latin Square Design (LSD) (Table II).
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2.4. Feeding and Management of the Experimental Heifer

Adjustment period of 10 days was carried out for habituating the heifers with the experimental diet. Concentrate mixture was supplied in an individual manner to the experimental heifers twice a day at 7.00 AM and 12.30 PM. Each time, 2 kg of concentrate mixture was supplied to each heifer. Roughage was supplied at 1.00 PM to all groups of heifers. All the animals had free access to clean, fresh drinking water for 24 hours. All the animals were moved to open space every morning for free exercise after completing their morning feeding for two hours. During the experimental period, the barn was cleaned twice a day, and the washing of animals was done in the morning and afternoon with the help of a hose pipe. The water remaining in the manger that was supplied the previous day was drained out in the morning, and after cleaning the manger, fresh water was supplied. The dung was collected and stored in the manure pit of Dairy Farm, BAU. Regular supervision of the experimental heifer shed made a better health management of animals and a hygienically clean environment.

2.5. Collection of Blood and Serum Separation

Heifers were restrained in a stall using the halter before collection of blood. The skin on the jugular vein was cleaned by cotton with 70% alcohol solution and approximately 10 mL blood samples were collected from each experimental heifer. Then, the blood samples were kept in blood collection tube until centrifugation. All the blood specimens were centrifuged at 3000 rpm for 10 minutes at 25 °C by a centrifuge machine (Centurion Pro PRP S, UK) at Dairy Cattle Production Laboratory, BAU, Mymensingh-2202, Bangladesh. After centrifugation, serum was harvested from the blood collection tube by using micropipette tips and taken into 1.5 mL tubes which were stored at −20 °C until analyzed. After initial blood collection, the procedure was repeated at 15 days interval throughout the study period.

2.6. Analysis of Blood Sample

Blood samples were analyzed for Serum glucose (mmole/L), Serum total protein (g/dL), Serum albumin (g/dL), Serum urea (mmole/L), Serum calcium (mg/dL), Serum phosphate (mg/dL), Serum triglyceride (mg/dL), Total cholesterol (mg/dL), Alanine aminotransferase (U/L), Aspartate aminotransferase (U/L), Alkaline phosphatase (U/L), Enzyme creatinine (mg/dL) by using the Bio Analyzer (Mispa CCXL, Agappe Diagnostics, Switzerland) at Dairy Cattle Production Laboratory, BAU, Mymensingh-2202, Bangladesh.

2.7. Measurement of Growth Performance

At the starting of the experiment, body weight (kg), wither height (cm), body length (cm) and heart girth (cm) of each heifer were measured and recorded as the initial body weight of each heifer. Mean value of each group of these parameters is given in Table III. These growth parameters of each heifer were recorded at every 15-day interval.
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2.8. Feed Efficiency and Feed Cost Calculation

Daily dry matter intake by each heifer was recorded. The feed cost of each kg feed in three different feed preparations was calculated. Finally, DMI requirement per kg body weight gain and feed cost per kg body weight gain were calculated.

2.9. Statistical Analysis

Data was analyzed by 3-way analysis of variance (ANOVA) in three-by-three Latin Square Design (LSD) using IBM SPSS version 22.0 to examine the influence of dietary manipulation, animal group effect and period effect on growth performance and blood biochemical parameters of crossbred heifers. Tukey’s HSD test was done to compare the means of different growth parameters and blood biochemical parameters.

3. Result

3.1. Blood Biochemical Profile of the Heifer

Table IV shows the blood biochemical profile of the dairy heifer in various groups, periods, and feed preparations. The results revealed that no significant variation was found in three different feed preparation fed group except the result of total cholesterol, which was found highest in rice polish fed group (170.1 mg/dL). Table IV represents that serum glucose, serum total protein, serum albumin, serum urea, serum calcium, serum phosphate, and alanine transferase did not differ significantly (p > 0.05) among the three groups (A, B, and C). On the other hand, serum triglyceride, alkaline phosphatase, and enzyme creatinine were significantly higher in group A than in the other two groups. However, the total cholesterol level was significantly (p < 0.01) higher in groups A and B than in group C, but no statistical difference is present between them (groups A and B). Considering the effect of period on blood biochemical parameters of heifer, Table IV revealed that period 3 had significantly (p < 0.05) higher serum glucose and alkaline phosphatase levels than in the other two periods. Total protein and total urea were higher in period 1 (6.76 g/dL and 4.40 mmole/L, respectively) than in the rest of the periods. However, serum triglyceride levels did not differ significantly between periods 1 and 2, but they were significantly higher than that of period 3. The rest of the nutritional parameters didn’t differ significantly (p > 0.05) during the period.
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3.2. Growth Performance of Heifer

Table V shows the effect of group, period, and feed on growth performances of experimental heifers. BWG was significantly influenced by different feed, where concentrate consisting of wheat bran (9.08 kg/15 days) had better results than the other two. There was no significant difference (p > 0.05) among the feed treatment for other parameters. On the other hand, Body weight gain (BWG, kg/15 days), Body length gain (BLG, inch/15 days), Heart girth gain (HGG, Inch/15 days), and Wither height gain (WHG, Inch/15 day) didn’t differ significantly (p > 0.05) among groups (A, B, and C). However, group C had the highest value in all cases. In the case of a period, a statistical (p < 0.05) difference was found for BWG and HGG, where periods 1 and 2 showed higher values than period 3. On the other hand, BLG and WHG weren’t influenced by period.
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3.3. Feed Efficiency and Feed Cost

Table VI shows dry matter intake (kg/day) and dry matter required for per kg of body weight gain of the experimental heifers. Dry matter intake (kg/day) was statistically similar (p > 0.05) during feeding three different feed treatments, but a significant difference was found among the feed treatments for dry matter intake per kg of body weight gain. Higher dry matter was required to gain each kg of body weight when heifers were fed the concentrate consisting of maize powder and rice polish. Dry matter intake (kg/day) was significantly (p < 0.05) higher in group B (6.01 kg/day) than in groups A and C, where there was no significant difference in DMI (kg/day) between groups A and C. On the other hand, group A (14.68 DMI kg/BWG kg) showed the highest dry matter intake per kg of body weight gain, followed by group B and group C. There was a significant effect of the period for DMI (kg/day) and DMI (kg)/BWG (kg). Though in period 3, DMI (kg/day) was higher than in periods 1 and 2 there was no statistical difference (p > 0.05) between periods 3 and 2. DMI (kg)/BWG (kg) was highest in period 3 (15.75 kg/BWG kg) and lowest in period 1 (8.83 kg/BWG kg).
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Fig. 1 showed that feed cost (BDT) per kg BWG was higher when heifers received the concentrate made with maize powder (323.3 BDT.) and rice polish (301.11 BDT.) followed by wheat bran (211.38 BDT.).
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Fig. 1: Feed price and feed cost in different feed preparation.

4. Discussion

4.1. Blood Biochemical Profile of the Heifer

From Table IV, we can see the blood biochemical profile of the dairy heifer in various groups, periods, and feed preparations. The results revealed that no significant variation (p > 0.05) was found when heifers were fed with feed preparations except the result of total cholesterol, which was found to be highest in the rice polish fed group (170.1 mg/dL). Glucose is a vital nutrient for all higher organisms. It is very important for cattle, especially for heifers, as massive energy is required for them for body maintenance, body growth, reproductive tract development, mammary system development, etc., [21]. Reference value of serum glucose level in cattle is between 2.2 to 5.6 mmole/L (ref). In this study, we have got serum glucose levels between 4.23 and 4.38 mmole/L after feeding three different feed preparations. Total protein in blood serum is the sum of all individual protein present in blood serum, of which more than 50% in serum albumin [22]. In this study, we got serum total protein values for feed preparation with maize powder, rice polish, and wheat bran, which are 6.28 g/dL, 6.46 g/dL, and 6.23 g/dL, respectively. According to the source reference value of the serum total protein of cattle is (6.7–7.5) g/dL [23]. However, Pupple and Kuczynska [24] mentioned the reference value of serum total protein in cattle is (5.83–10.27) g/dL. Albumin is synthesized by liver hepatocytes, but very little amount is stored in the liver. Rather, this albumin is rapidly excreted into the bloodstream [25]. In our study, serum albumin level was between 3.23 to 3.30 g/DL, which was almost just above 50% of serum total protein level. Serum urea level is widely used as an indicator of specific management and health condition of cattle. High serum urea levels may indicate water deprivation, thirst, diarrhea, urinary diseases, acidosis, and so on [26]. Serum urea level in this study was (3.77–3.86) mmole/L, which lies in the reference range (3.6–8.9) mmole/L [23]. Serum calcium level indicates the Ca level in the body, which is a very important macro mineral having both extracellular and intra-cellular activities. Lower Ca concentraition in blood serum indicates hypocalcemia condition, which can cause delayed ovulation in heifers [27]. Both serum Ca and phosphorus are important for the reproductive performance of heifers. Cow with lower serum calcium and phosphorus level face different fertility problem [28]. Serum calcium and serum phosphorus status of the experimental heifers were satisfactory as compared to the reference values of Ca (8.0–11.4) mg/dL and Phosphorus (5.6–8.0) mg/dL [23]. In cattle, serum triglycerides are a crucial part of blood lipid profiles. The health and metabolic state of the animal can be understood from these levels. Normal range of serum tryglycerides in cattle is (12–31) mg/dL. [29]. In our study serum triglycerides content of all experimental heifers was higher (36.9 mg/dL–40.6 mg/dL) from this reference value. However, in some studies, serum triglycerides contents of cattle were reported (39 ± 12) mg/dL [30]. There is a very close relationship between cholesterol and female reproduction in the case of all species. Cholesterol is essential for the ovary and placenta to synthesize steroids hormones and is essential for the development of cell structure during folliculogenesis [31]. So, cholesterol acts a precursore of reproductive hormones. Therefore, cholesterol level is very important for heifer to have a good reproductive health so that they are able to start folliculogenesis and enter ovulation cycle smoothly. In this study total cholesterol level significantly differed among the three feed preparations fed group where the value was higher (170.1 mg/dL) in feed preparation containing rice polish. Reference level of total cholesterol level is (65–220) mg/dL [32]. Feed preparation containing rice polish had higher ether extract percentage. This high level of dietary fat may be the reason to have higher total cholesterol level. Reiser. [33] also found a positive relation between dietary fat level and blood cholesterol level. Aspartate Aminotransferase (AST) is an enzyme found commonly in the liver, which levels in cattle and is most often used as an indicator of fatty liver syndrome [34]. Increased AST activity in the serum is a sensitive marker of liver damage, even if the damage is of a subclinical nature [35], [36]. AST level of the experimental heifers was (58.25–63.78) U/L, which is around the lower border of the reference value of (60–125) U/L. Like AST, Alanine aminotransferase (ALT) is also a liver enzyme which level is an indicator of liver condition. Reference range of ALT in cattle is (11–40) U/L [32], whereas we have got (23.55–25.58) U/L after feeding three different feed preparation. Serum alkaline phosphatase (AKP) reference range for cattle is (0–500) U/L [32] and we got (133.8–152.3) U/L in our experimental heifers. Serum enzymatic creatinine indicates kidney functionality for organisms. Elevated E-Cre levels indicate loss of kidney functionality. E-CRE level of the experimental heifers lies within the reference range of (0.5–2.2) mg/dL. This result indicates that the quality and quantity of nutrients of these three feed preparations were about similar. For that reason, the blood nutrients were almost similar after feeding three different feed preparation. Besides, calculating the feed effect on blood biochemical profile effect of heifer grouping and period of experiment was analyzed. Serum glucose, serum total protein, serum albumin, serum urea, serum calcium, serum phosphate, and alanine transferase did not differ significantly (p > 0.05) among the three groups (A, B, and C). This result indicates very few variations among the groups. On the other hand, Serum triglyceride, alkaline phosphatase, and enzyme creatinine were significantly higher in group A than that of the other two groups. However, the total cholesterol level was significantly (p < 0.01) higher in groups A and B than in group C, but no statistical difference is present between them (group A and B). Group B and C (66.63 U/L and 67.37 U/L, respectively) had significantly higher level of aspartate aminotransferase than that of group A (48.09 U/L). Ndlovu et al. [37] found more reasons behind the AST levels, such as breed, season, etc. So, different AST level among the group is quite normal. Considering the effect of period on blood biochemical parameters of heifer, Table IV revealed that period 3 had significantly (p < 0.05) higher serum glucose and alkaline phosphatase level than in the other two periods. Total protein and total urea were higher in period 1 (6.76 g/dL and 4.40 mmole/L, respectively) than in the two other periods. Serum triglyceride level did not differ significantly between period 1 and 2 but they were significantly higher than that of period 3. Serum triglyceride is higher in periods 1 and 2 may be due to effect of less protein intake in contrast of carbohydrate intake before starting of the experiment. Intake of high carbohydrate enriched feed in comparison to protein feed causes high serum triglycerides [38]. The rest other nutritional parameters didn’t differ significantly (p >0.05) among the period.

4.2. Growth Performance of Heifer

The effect of group, period, and feed on the growth performances of experimental heifers is shown in Table V. BWG was significantly influenced by different feeds, where concentrate consisting of wheat bran (9.08 kg/15 days) had better results than the other two. This may be due to the higher digestibility of wheat bran than the other two feeds. Wheat bran passes more slowly than maize powder and rice polish after ingestion through the digestive tract, which provides rumen bacteria with more time to digest the feed. Wheat bran is highly palatable and has water-holding and swelling capacities due to its fiber content, which has a huge effect on the heifer colon [39]. There was no significant difference (p > 0.05) among the feed treatment for other parameters. On the other hand, Body weight gain (BWG, kg/15 days), Body length gain (BLG, inch/15 days), Heart girth gain (HGG, Inch/15 days), and Wither height gain (WHG, Inch/15 days) didn’t differ significantly (p > 0.05) among groups (A, B, and C). However, group C had the highest value in all cases. In the case of a period, a statistical (p < 0.05) difference was found for BWG and HGG, where periods 1 and 2 showed higher values than period 3. This may be due to average daily gain with the advancement of age. London et al. [40] also found a strong negative correlation between age and average daily gain. On the other hand, BLG and WHG weren’t influenced by period.

4.3. Feed Efficiency and Feed Cost

Table VI shows dry matter intake (kg/day) and dry matter required per kg of body weight gain of the experimental heifers. Dry matter intake (kg/day) was statistically similar during feeding three different feed treatments, but a significant difference was found among the feed treatments for dry matter intake per kg of body weight gain. Higher dry matter was required to gain each kg of body weight when heifers were fed the concentrate consisting of maize powder and rice polish. As body weight gain was higher in ration containing wheat bran, so DMI/BWG was lower in that group than the other two. Dry matter intake (kg/day) was significantly (p <0.05) higher in group B (6.01 kg/day) than in groups A and C, where there was no significant difference in DMI (kg/day) between group A and C. On the other hand, group A (14.68 DMI kg/BWG kg) showed the highest dry matter intake per kg of body weight gain, followed by group B and group C. There was a significant effect of the period for DMI (kg/day) and DMI (kg)/BWG (kg). Though in period 3, DMI (kg/day) was higher than in periods 1 and 2 there was no statistical difference (p > 0.05) between periods 3 and 2. DMI (kg)/BWG (kg) was highest in period 3 (15.75 kg/BWG kg) and lowest in period 1 (8.83 kg/BWG kg). With the advancement of age as average daily gain reduces for that it requires more dry matter for per kg of body weight gain.

Fig. 1 shows that feed cost (BDT) per kg BWG was higher when heifers received the concentrate made with maize powder and rice polish followed by wheat bran. However, this may differ from this study according to region and season as the price of these three concentrate sources may change according to market situation.

5. Conclusion

Proper feeding of dairy heifer ensures better replacing stock for a dairy farm. From our study, we have found that feed preparation with different concentrates (wheat bran, rice polish, and maize powder) has a significant effect on only the total cholesterol level of blood collected from experimental heifers. This cholesterol is important for maintaining good reproductive profile of a heifer. The rest of the blood parameters were almost similar. All the blood biochemical parameters were within the reference range. On the other hand, body weight gain was higher, and dry matter requirements per kg of body weight gain were lower when experimental heifers were provided with the feed preparation containing wheat bran. So, concentrate manipulation has very little effect on blood parameters, but this is very important for body parameters. Moreover, further research is required to find the overall performance of dairy heifers by manipulation of total ration (roughage and concentrate).
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TABLE I: LAYOUT OF THE EXPERIMENT
Period of the study Diet provided to different group
Group-1 (A) Group-2 (B) Group-3 (C)
BR+CM with RP BR+CM with MP

Period-1 (0-30) day
Period-2 (31-60) day
Period-3 (61-90) day

BR+CM with WB
BR+CM with RP
BR+CM with MP

BR+CM with WB

BR+CM with MP
BR+CM with RP

BR+CM with WB

Note: BR = Basal roughage, CM = Concentrate mixture, WB = Wheat bran, RP = rice polish, MP = Maize powder.
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TABLE III: MEAN VALUE OF INITIAL BODY PARAMETERS OF THREE

Group
Parameters Group-1 (A) Group-2 (B) Group-3 (C)
Body weight (kg) 178.0 193.3 187.6
Wither height (cm) 45.74 46.59 45.46
Body length (cm) 50.56 52.32 52.16

Heart girth (cm) 41.36 42.68 42.01
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TABLE VI: FeeD ErrICIENCY (MEAN =+ SE) ANALYSIS OF HEIFERS

Parameters Group Period Feed
A B C SE  p-value Py P, P; SE  p-value MP RP WB SE  p-value
Feed efficiency
DMI (kg/d) 551° 601> 583% 0125 0022 530> 5962 6.08 0.125 0.000 5.81 573 579 0.125 0.903
0.252  0.000

DMU/kg BWG (kg) 14.68% 12.64° 11.22° 0252 0.044 8.83° 1021° 1575 0252 0.000 15.61% 14.61* 9.56

Note: (kg/d) = kilogram per day, DMI = Dry matter intake, BWG = Body weight gain, P = Period 1, Py = Period 2, P3 = Period 3, MP = Feed
preparation with Maize powder, RP = Feed preparation with Rice polish, WB = Feed preparation with Wheat bran, SE = Standard error, letter a, b

and ¢ were used to separate mean values.





OEBPS/Images/table-4.png
TABLE IV: Broob BiocHEMICAL PROFILE (MEAN + SE) OF THE HEIFER

Parameters Feed Group Period

MP RP WB SE p-value A B C SE p-value P P P3 SE  p-value
Nutritional status

Serum glucose (mmole/L) 421 434 438 0.170 0.766 438 432 423 0.170 0.805 4.28® 388> 476* 0.170 0.004
Serum total protein (g/dL) 6.28 646 623 0.149 0.544 589 655 654 0.149 0.005 6.76* 628 592> 0.149 0.002
Serum albumin (g/dL) 326 330 323 0.062 0.731 318 328 332 0062 0.251 330 324 324 0.062 0.752
Serum urea (mmole/L) 386 385 377 0245 0958 3.63 399 385 0245 0.587 4.40*° 3.01° 4.07° 0245 0.001
Serum calcium (mg/dL) 843  8.68 832 0.162 0278 836 866 842 0.162 0393 878 845 820 0.162 0.053
Serum phosphate (mg/dL) 7.09  7.51 6.85 0269 0.223 7.05 7.11 728 0269 0.826 781 674 690 0.269 0.019
Serum TG (mg/dL) 38.77 40.63 3693 3.660 0.776 52.31* 33.97° 30.06° 3.660 0.000 41.00* 45.83* 29.51° 3.660 0.011
Total cholesterol (mg/dL) 154.2° 170.12 153.5> 4.990 0.043 168.8% 171.7* 137.4> 4990 0.000 1624 1550 160.5 4.990 0.562

AST (U/L) 5825 6378 60.06 2.75 0.362 48.09° 66.63* 67.37* 275 0.000 6320 6345 5544 275 0.081
ALT (U/L) 23.55 2558 2452 151 0.643 248 2520 2417 151 0.689 2533 2462 2369 1.51 0.746
AKP (U/L) 151.,5 1523 1338 726 0.142 183.3* 118.4° 1359® 7.26 0.000 123.5¢ 151.1> 163.0* 7.26  0.002
E-CRE (mg/dL) 0.69 074 079 0032 0.135 081° 070* 0.71* 0.032 0.025 073 077 072 0.032 0.595

Note: (mmole/L) = millimoles per liter, (g/dL) = gram per deciliter, (mg/dL) = milligram per deciliter, (U/L) = unit per liter, TG = triglyceride, AST =
Aspartate aminotransferase, ALT = Alanine transaminase, AKP = Alkaline phosphatase, E-CRE = Enzyme creatinine, P; = Period 1, P, = Period
2, P3 = Period 3, MP = Feed preparation with Maize powder, RP = Feed preparation with Rice polish, WB = Feed preparation with Wheat bran, SE
= Standard error, letter a, b, and ¢ were used to separate mean values.
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TABLE II: RATION FORMULATION WITH THREE DIFFERENT CONCENTRATE SOURCES AND NUTRIENT COMPOSITION OF THE RATIONS

Feed ingredients Dietary formulation
Maize (M) Rice polish (RP) Wheat bran (WB)
German 78.36 78.49 78.38
Wheat bran - - 10.17
Maize powder 9.11 - -
Rice polish - 9.41 -
Mustard oilcake 4.65 4.66 4.23
Soybean meal 5.09 4.65 4.43
Molasses 1.85 1.85 1.85
Dicalcium phosphate (DCP) 0.47 0.47 0.47
Common salt 0.23 0.23 0.23
Rock salt 0.24 0.24 0.24
Total 100.00 100.00 100.00
Nutrient composition (DM basis)
DM % of fresh matter 33.87 33.65 33.83
CP % 12.07 12.03 12.03
EE % 2.77 3.52 291
CF % 26.84 28.96 27.51
NFE % 46.39 42.20 45.37
OM % 87.93 86.57 87.69
Ash % 11.30 12.65 11.54
ME (MJ/Kg of DM) 9.00 9.00 9.00

Note: DM = Dry matter, CP = Crude protein, EE = Ethar extract, CF = Crude fiber, NFE = Nitrogen free extract, OM = Organic matter, ME =
Metabolizable energy.
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TABLE V: Bobpy PARAMETERS (MEAN =+ SE) OF THE HEIFER

Parameters Group Period Feed

A B C SE  p-value Py P, P; SE  p-value MP RP WB SE  p-value

Nutritional status

Body weight gain (kg/15d) 563 7.13 7.79 189 0709 9.00* 875* 579° 1.89 0.037 558> 588" 908 189  0.003
Body length gain (Inch/15d) 0.72 090 1.07 0228 0.556 0.83 094 092 0.228 0943 1.01 1.03 0.65 0.228 0.434
Hearth girth gain (Inch/15d) 0.44 049 0.55 0.280 0.960 0.93* 0.70* 0.14> 0280 0.021 024 028 097 0.280 0.119

Wither height gain (Inch/15d) 0.27 042 0.60 0.170 0.403 059 0.66 0.72 0.170 0491 045 0.55 058 0.170 0.591

Note: (kg/15 d) = kilogram per 15 days, (Kg/d) = kilogram per day, DMI = Dry matter intake, BWG = Body weight gain, P, = Period 1, P, = Period
2, P3 = Period 3, MP = Feed preparation with Maize powder, RP = Feed preparation with Rice polish, WB = Feed preparation with Wheat bran, SE
= Standard error, letter (a, b and c¢) were used to separate mean values.





