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Increasing population of Pakistan has elevated the demand of grains, 
consequently increasing the competition between humans and 
animals for grains, which has resulted in higher prices of concentrate. 
Most of the livestock farmers are unable to feed concentrate to their 
animals to ful�ll their requirement which is adversely affecting 
performance of their animals. In this situation, there is demand for 
exploring cheaper non-conventional feed resources that can replace 

concentrate sources, especially grains.
Different agro-industrial by-products especially fruit wastes can be used as an energy source for feeding 
livestock. Citrus pulp is an important by-product obtained after extraction of juice from the citrus fruit. A 
large quantity of pulp is being produced in Pakistan which is not commonly fed to animals. It causes 
disposal problems as well as environmental pollution.
Citrus pulp was collected from a juice extraction company and was spread on polythene sheets for sun 
drying. Chemical composition of dried citrus pulp indicates that it is an excellent source of nutrients that 
can be fed to animals especially to ruminants. Various trials were conducted using buffalo bulls, buffalo 
calves, lambs and early lactating buffaloes. Animals were fed forages and concentrate. The concentrate 
contained 10, 20, 30 and 40% dried citrus pulp. These studies showed that dried citrus pulp could be used 
successfully up to 40% in the diet of lambs and calves without any ill effect on feed intake, digestibility 
and growth performance.It can be used to substitute costly energy sources in the diet of ruminants, 
resulting in cost effective ration formulation.



IItteemmss  ((%%))  DDrriieedd  cciittrruuss  ppuullpp  ((%%,,  DDMM  bbaassiiss))  

OOrrggaanniicc  mmaatttteerr  9944..4400  

CCrruuddee  pprrootteeiinn  66..5566  

MMeettaabboolliizzaabbllee  eenneerrggyy  ((kkccaall//kkgg))  
NNeeuuttrraall  ddeetteerrggeenntt  ffiibbeerr  

33006600  
2211..1199  

AAcciidd  ddeetteerrggeenntt  ffiibbeerr  1144..6611  

AAsshh  55..3377  

  

Table 1: Chemical composition of dried citrus pulp

Table 2: Feed intake and weight gain in lambs and calves fed 40% dried citrus pulp of the 
concentrate 

PPaarraammeetteerrss  ((kkgg//ddaayy))  LLaammbbss    CCaallvveess    
DDrryy  mmaatttteerr  iinnttaakkee            11..4411±±00..002266  9.03±00..115544 
Crude protein 0.21±±00..001100 1.30±±00..002255 
Neutral detergent �ber 0.31±±00..001100 3.23±±00..005577 
Acid detergent �ber 0.25±±00..000088 1.62±±00..002288 
WWeeiigghhtt  ggaaiinn//ddaayy  ((gg))    7755..8833±±11..885522  660088±±33..1166  
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