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the rumen of experimental animals.

Dummy canisters and halters were fitted to individual animal for
adaptation for 3 days. After adaptation period, breath samples (24 hours basis)
were collected from individual animal for four consecutive days in evacuated
canisters. The canisters were filled with nitrogen gas for maintaining neutral
pressure and were brought to the laboratory at National Dairy Research Institute
(NDRI) for further analysis of the gases. Thesecanisters were analyzed by gas
chromatography (Nucon 5700, Nucon Engineers, New Delhi) in the laboratory
at Dairy Cattle Nutrition (DCN) Division, NDRI, Karnal for methane and SF,
concentration in the breath samples.

After completing the baseline methane emission measurement (before
ration balancing), the ration of individual animal were balanced for energy,
protein, calcium and phosphorus using software developed by NDDB Anand.
The farmers were advised to feed balanced ration to their milch animals for a
period of 30 days. After feeding balanced rations for a period of 30 days, again
the breath samples (24 hours basis) were collected from individual animal for
four consecutive days in evacuated canisters and analyzed for methane and SF,
as described above. Daily milk production as well as milk fat content were
recorded for individual animal during the gas collection period for thirty
animals before and after balancing the ration.

The calculation of methane emission was done as per the product of the
permeation tube release rate and the ratio of CH, to SF, concentration in the
breath samples. All samples were analyzed in duplicates. Methane emission (g/
kg milk yield) was calculated before and after feeding a balanced ration.

Statistical analysis of data was done using SAS software version 9.3,
one way ANOVA and Tukey’s test was used for test of significance for
observing the statistical difference between the baseline methane emission and
emission after balanced feeding of dairy animals. The respective readings of
cows and buffaloes were analyzed separately.

In present study, average daily milk yield before ration balancing was

8.20 and 7.08 kg in cows and buffaloes, respectively. On feeding a balanced
ration, milk yield (kg/d) increased significantly from 8.20 to 9.05 (P<0.01) and







INTRODUCTION

The National Dairy Plan Phase I (NDP 1) is a central sector scheme of
Government of India assisted by the World Bank and implemented by NDDB,
Anand, Gujarat. NDP 1 is a scientifically planned multi-state initiative to
increase milk production by increasing milch animal productivity in existing
herds through a focused approach for breeding and feeding.

In India, bovines are mainly fed straw based diets supplemented with
locally available concentrate feed ingredients comprising cereals, brans, cakes,
chunnies etc. This often causes an imbalance in protein, energy and minerals in
the ration of animals leading to several metabolic diseases. Imbalanced diets
and such metabolic conditions generally cause suboptimal milk production as
compared to their genetic potential. In view of this, the National Dairy
Development Board (NDDB) has developed software for Ration Balancing
Programme (RBP) for working out least cost balanced ration for dairy animals
using locally available feed resources. Under the programme, milk producers
are advised to balance the ration of their animals with locally available feed
resources more specifically on re-appropriation of existing ingredients to make
a balanced ration. The objective of the software/programme is to increase the
net daily income by way of increasing daily milk yield and milk fat per cent with
reduction in cost of feeding.

Studies conducted on lactating cows and buffaloes under different agro
climatic regions have revealed that the ration balancing also helps in reducing
enteric methane emissions per kg of milk production. Enteric methane emissions
from ruminants is a challenge currently being faced by the dairy industry as it
causes not only dietary energy loss but also contributes to greenhouse gas levels.

Two villages namely Hambran and Bassian Bet located in Ludhiana
district of Punjab were selected for the study as Ludhiana district in Punjab is
very important from agriculture and dairying point of view. Accordingly, thirty
six animals were identified based on their level of milk yield and stage of
lactation and tagged. Enteric methane emission was measured on traditional
feeding systems in the selected 30 animals and thereafter they were fed
balanced rations prepared using ration balancing software developed by NDDB.
After feeding a balanced ration for 30 days, methane emissions was measured
on balanced feeding systems. During four days of methane measurement of
treatment period, feed intake and milk yield of individual animals were also

recorded.
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