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COMPENSATORY GROWTH AND NUTRIENT UTI니ZA기ON IN CROSSBRED 
HEIFERS DURING REVIVAL PERIOD FED UREA MOLASSES LIQUID DIET

R. S. Dass', A. K. Verma and U. R. Mehra

Nuclear Research Laboratory, Indian Veterinary Research Institute, Izatnagar-243 122 (U.P.), India

Summary

Five crossbred heifers (Holstein Friesian x Hariana) aged about one year and average body weight 157.0 kg were 
used to observe the effect of UMLD witii restricted amount of wheat straw (500 g/100 kg body weight) on body weight 
gain and nutrient utilization. After seven months feeding the animals were switched to a revival diet consisted of wheat 
straw and concentrate mixture, for an additional six months. Fortnightly body weights were recorded and metabolism 
trials were conducted at the end of the two experimental periods. Results indicated that the average daily gain were 57.0 
and 413.3 g in two feeding systems. This showed a sub-optimum growth during UMLD feeding which was compensated 
when good quality revival diet was available. Though, the nutrients intake were significantly (p < 0.01) lower in UMLD 
feeding period as compared to revival diet feeding, but digestibility of all the nutrients were alike statistically. It can be 
concluded that UMLD with restricted amount of wheat straw can be fed as scarcity feed for a short period, without 
causing irreparable loss to the animals, provided sufficient feed nutrients are available after the scarcity period.
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Introduction

Animals feeding in most of the developing countries 
including India is based on agricultural residues like 
straws, stovers and sugarcane bagasse. These countries are 
prone to natural calamities like drought and flood leading 
to the scarcity of feeds for the animals. Ranjhan et al. 
(1973) suggested the use of urea molasses liquid feed 
mixed with bagasse or other coarse fodder to keep the 
animal surviving under scarcity period. Bagasse or coarse 
fodder being bulky and voluminous in nature are difficult 
to transport to tiie scarcity area. Mehra et al. (1994) 
developed and tested a new urea molasses liquid diet 
(UMLD) containing 10% bypass protein pellets, instead of 
bagasse, apart from molasses and urea. No mortality was 
recorded even after 300 days of UMLD feeding but the 
animals reduced their body weight. The faeces of the 
animals were loose and sticky in nature, may be due to 
lack of fibre in the diet The objective of the present study 
was two fold, first to determine the growth rate of young 
heifers on UMLD feeding alongwith restricted amount of
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wheat straw (500 g/100 kg body weight) and secondly to 
sttidy the extent of compensatory growth and nutrient 
utilization in such heifers when shifted to adequate ration 
consisted of wheat straw and concentrate mixture, after 
seven months of UMLD and wheat straw feeding.

Materials and Methods

The study was carried out on 5 crossbred heifers 
(Holstein Friesian x Hariana, aged about 1 year and 
average body weight 157.0 kg). All the heifers were fed 
on urea molasses liquid diet (UMLD), consisted of 
molasses 84%, urea 3%, bypass protein pellets 10%, 
mineral mixture 2% and phosphoric acid 1%. In addition 
500 g wheat straw per 100 kg body weight was also 
offered to all the animals. The heifers were fed on this 
diet for 203 days before conducting a metabolism trial of 
seven days duration (Experimental period I). After the 
metabolism trial, the heifers were provided with normal 
concentrate mixture (con^jrised of maize crushed 45 parts, 
wheat bran 42 parts, groundnut cake 10 parts, mineral 
mixture 2 parts and salt 1 part and vitablend 20 g/100 kg 
concentrate mixture) and ad libitum wheat straw to meet 
out their nutrient requirements as per NRC (1989). A 
metabolism trial was conducted after 173 days of revival
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TABLE 1. CHEMICAL COMPOSITION OF FEEDS OFFERED TO EXPERIMENTAL H티FERS

Feed
Organic 
matter

Crude 
protein

Ether 
extract

Tot 히 

carbo
hydrates

Neutr 히 

detergent 
fibre

Acid 
detergent 

fibre
C 허 cium Phos

phorus

Concentrate mixture 92.2 14.0 2.6 75.6 37.8 14.3 1.0 0.6
Wheat straw (revival feeding) 92.7 2.7 0.7 89.3 83.5 61.8 0.4 0.1
UMLD (excluding pellets) 89.2 19.2 0.3 69.7 — — 1.8 0.5
By-pass protein pellets 89.7 31.5 3.3 54.9 43.1 23.8 1.1 1.0
Wheat straw (during UMLD 

feeding)
91.4 3.1 1.8 86.5 81.3 50.4 0.3 0.1

feeding (Experimental period II). Body weights were 
recorded fortnightly to assess the growth rate during both 
types of feeding. Samples of feed, faeces and urine were 
analysed for proximate principles (AOAC, 1980). Fibre 
fractions were determined as per the method of Van Soest 
et al. (1991). Calcium in feed, faeces and urine was 
estimated as per the method of Talapatra et al. (1940) and 
phosphorus was analysed colorimetrically using 
phosphomolybdovanadate reagent (AOAC, 1980). Data 
were subjected to statistical analysis as per Snedecor and 
Cochran (1967).

Results

The chemical composition of the feed offered to 
experimental animals is given in table 1. Intake of organic 
matter, crude protein, ether extract, total carbohydrate and 
cell w시 1 constituents was significantly (p < 0.01) higher 
on per kg metabolic body weight during the revival period 
as compared to UMLD feeding time. However, the 
digestibility of all the nutrients was alike in two 
experimental periods (table 2). Intake of all the nutrients 
per kg metabolic body weight was higher in heifers fed on 
UMLD and restricted amount of wheat straw, as compared 
to the values observed earlier in crossbred heifers fed on 
UMLD as sole ration (Mehra et al., 1995).

Data on gain in body weight, balance of nutrients and 
plane of nutrition is presented in table 3. The body weight 
of the animals were 157.2 ± 16.45 kg at the start of 
experimental feeding (UMLD + wheat straw). After 210 
days feeding the final body weight was 169.2 土 16.70 
kg, indicating an average daily gain of 57.1 士 12.04 g/d. 
The final body weight during the revival feeding was 
243.6 ± 5.22 kg indicating an average daily gain of 413.3 
± 8.88 g (figure 1), which was significantly (p < 0.01) 
higher than the average daily gain during UMLD and 
wheat straw feeding in this study.

The heifers did not show significant growth on UMLD

TABLE 2. INTAKE AND 이GEST旧I니TY OF NUTRIENTS

Attributes 니 MLD 
feeding

Revival 
feeding

Intake of nutrient (g/d)
Dry matter intake through,

** (p < 0.이).

Concentrate 
mixture

Wheat straw

— 3,037.0 ±288.57

3,075.8 ±195.06794.8 ± 61.31
UMLD (excluding 2,488.2 土 426.23 —

pellets)
By-pass protein 342.1 士 24.45 —

pellets
Total dry matter 3,625.1 ±507.73 6,112.8+480.32**
Organic matter 3,252.8 ±454.31 5,650.7+443.77**
Crude protein 593.7 ± 79.05 506.7 + 45.40
Ether extract 33.1 ± 3.36 106.2± 7.11**
Total carbohydrates 2,592.2 ±359.56 5,044.2 ±389.72**
NDF 793.7 ± 58.75 3,716.2 ±270.00**
ADF 484.1± 34.46

Digestibility of nutrients (%)

2,332.7 ±160.76**

Dry matter 57.1 土 1.23 56.0+ 1.11
Organic matter 59.6± 1.08 58.9 ± 1.05
Crude protein 48.3 ± 1.62 44.5 ± 2.26
Ether extract 59.4+ 0.29 59.1 ± 1.49
Total carbohydrates 61.8± 1.07 60.4 土 0.95
NDF 48.3 土 0.68 49.8 ± 1.33
ADF 30.5 ± 1.29 38.6 土 2.61

and wheat straw feeding due to lower DM consumption 
per 100 kg body weight and per kg metabolic body 
weight, however, DM intake was significantly (p < 0.01) 
higher during compensatory growth period when the 
animals were fed on revival diet.
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TABLE 3. BODY WEIGHT (MIN, BALANCES OF 
NUTRIENTS AND PLANE OF NITRATION 
IN EXPERIMENTAL HEIFERS

Attributes UMLD 
feeding

Revive 
feeding

Initial body weight ]57.2± 16.45 169.2 ±16.70
(kg)

Final body weight 169.2± J 6.70 243.6 ± 5.22
(kg)

Days of experiment 210 180
Average daily gain (g) 57.1 ± 12.04 413.3土 8.88**

Intake, excretion and balances of nutrients (g/d)
Nitrogen

Intake 95.0 ±12.62 81.1± 7.26
Faecal excretion 48.4 ± 5.51 45.2± 4.95
Urinaiy excretion 3L8± 3.52 22.4 ± 2.89
Balance 14.8± 4.39 13.5± 1.19

Calcium
Intake 51.9± 8.27 4].1± 3.54
Faecal excretion 45.9 士 7.53 35.2 土 3.60
Urinary excretion 1.1± 0.16 0.7 ± 0.06
Balance 4.9 土 0.61 5.3± 0.48

Phosphorus
Intake 15.9 土 2.31 21.4± 1.91
Faecal excretion 10.5 土 1.67 16.9+ 1.98
Urinary excretion 0.7 土 0.09 2.1± 0.27
Balance 4.7 + 0.68 2.4 ± 0.41

Plane of nutrition (During metab이ism trial)

Metab이 ic body 46.7 ± 3.48 61.6± 2.89*
weight (kg W° 가5)

Dry matter
Intake (g/100 kg 2,106.2± 116.23 2,500.2 ±58.77**
body weight)

Intake (g/kg W0-75) 76.0 ± 5.71 98.7 ± 3.48**
Crude protein

Intake (g/100 kg 345.7 ± 21.29 206.7 ± 0.86**
body weight)

Intake (g/kg W0-75) 12.5 ± 0.96 8.2± 0.38**
Total digestible

nutrients
Intake (g/100 kg 1,122.4± 68.38 1,358.7 土 23.66**
body weight)

Intake (g/kg W075) 40.5 ± 3.32 53.7± 1.75**

* (p < 0.05); ** (p V 0.01).

Increase in DM intake during revival period resulted in 
significant (p < 0.01) increase (g/100 kg body weight or

300
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Fig니re 1. Body weight change in heifers during 니rea 
molasses liquid diet (UMLD) s 니 pple- 
mented with wheat straw and reviv키 

feeding.

g/kg W075) in CP and TDN intake. No significant 
difference was observed in intake or excretion of nitrogen, 
calcium or phosphorus in animals fed on two different 
types of feed. Animals were in positive nitrogen, calcium 
and phosphorus balance without showing any statistically 
significant difference.

Discussion

The higher intake of nutrients observed in this study 
as con耳)ared to earlier reports in heifers fed on UMLD as 
sole ration (Mehra et al., 1995), may be due to the feeding 
of little amount of wheat straw along with UMLD which 
might have helped the rumen microbes in their 
proliferation and discharging their normal function and 
hence better intake of nutrients. Higher nutrients intake 
during the revival period observed in this study was 
similar to the earlier reports in crossbred calves (Daniel et 
al., 1986) and crossbred heifers (Verma et al., 1995). The 
lower digestibility of nutrients including the cell wall 
constituents in heifers fed on UMLD + wheat straw as 
compared to earlier study on UMLD as sole ration (Mehra 
et al., 1995) may be due to the poor digestibility of wheat 
straw which constituted about 22% of the DM eaten by 
the heifers. The digestibility of nutrients in experimental 
period I and II were similar and statistically indifferent. 
This indicated that when animals were fed with little 
amount of v^ieat straw alongwith UMLD, the animals had 
a rumen microflora, which digested the nutrients in a 
fashion similar to the animals fed on wheat straw and 
concentrate mixture.

Growth of heifers during experimental period I was 
suboptimum, but the animals did not loose body weight as 
observed earlier in crossbred heifers fed on UMLD as sole 
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ration (Mehra et al., 1995). This emphasises the utility of 
little amount of wheat straw in the ration of animals fed 
on UMLD. Similar poor growth rate was observed earlier 
in calves fed on UMLD and restricted amount of wheat 
straw for five months (Daniel et al., 1986).

Higher average daily gain (413.8 士 8,88 g) observed in 
this study during the revival period corroborated with the 
findings of Verma et al. (1995) in crossbred heifers fed on 
a revival diet, consisted of concentrate mixture and wheat 
straw for six months after 300 days feeding of UMLD. 
Results showed that despite the severity of the effect, the 
animafs capacity for compensatory growth was not 
impaired irreparably even when kept on UMLD and 
restricted wheat straw feeding for 210 days. Fox et al. 
(1972) and Hironaka and Kozub (1973) also obtained 
compensatory growth after keeping steers on restricted 
feeding for 5-6 months. Butler (1971) in bullocks, Rush 
and Totusek (1976) in cows and Daniel et al. (1986) in 
crossbred calves also reported conpensatory growth after 
urea irolasses feeding with poor quality roughages. The 
higher DM, CP and TDN intake during the compensatoiy 
growth period was as per the findings of Saubidet and 
Verde (1976) and Horton and Holmes (1978).

Although the number of heiferes in the present study 
was very small (five only), yet it can be concluded that 
UMLD and restricted amount of wheat straw can be 
practiced as a maintenance ration by the livestock owner 
under economic compulsion for a short period of feed 
scarcity, without causing irreparable loss to the animal, if 
the necessary feed nutrients are provided after the scarcity 
period.
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