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Livestock production and agriculture are intrinsically linked, each being

dependent on the other and both crucial for overall food security
J

\

/Livestock production, Important livelihood activity for most of the\

farmers, supporting agriculture in the form of critical inputs, contributing to the

health and nutrition of the households, supplementing incomes and offering

_/

employment opportunities

India has vast livestock population, which play a vital role in improving the
socio-economic status of rural masses
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Percentage Contribution of Agriculture &

Livestock in Total Gross Value Added (GVA)

Year GVA at Constant Prices (2011-12)
GVA - Agriculture GVA - Livestock
% to total GVA | % to total GVA | % to Agriculture

2011-12 12.1 4 21.8
2012-13 11.5 4 22.6
2013-14 11.4 il 22.6
2014-15 10.3 4 24.3
2015-16 9.3 4 25.7

e Livestock sector is growing faster than any other agricultural
sub-sector
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Milk production and corresponding growth rate

(%) from 1990-91 to 2016-17
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= 300 m|II|on bovines- 190.9 million cattle and 108.7 million buffalo (19th
Livestock Census)

= Annual milk production- 165.4 million tonnes, availability of milk for
every Indians at 355 g/d.

= Buffalo alone contributes about 49.2% of total milk produced in the
country (DAHD, 2017).
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Swelling human population of the world invite more food from animal origin.

More rapid population growth rate in developing countries- requirement of food

will engender a very large surge in global demand (FAO, 2012).

Technological interventions are necessary for production of enough food for the

Increased population.
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Major challenges of animal Vil OB 5o
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Effective control of animal diseases

Shortage of feed and fodder

Breed improvement while preserving diverse genetic resources

Dissemination of technology, skills and quality services to

farmers




Gaps In Forage feed stocks for animal feeding

(Dry matter in million tonnes)

S.No. Type of fodder Demand Availability Gap
1. Dry Fodder 416 253 163 (40%)
2. Green Fodder 222 143 79 (36%)
3. Concentrate 23 23 30 (57%)

Source: NABCONS-2007.

» Green fodder is an economic source of nutrients for the livestock.

However its availability in the country is limited

 India with 2.3% of the land area of the world, is maintaining about

10.71% of the world's livestock population.

* The area under fodder cultivation is only about 3-4% of the cropping

area, and it has remained static for long period of time.
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Forage for animal feeding

The major reasons for shortage of feed and fodder —

* |ncreasing pressure on land for growing food grains, oil seeds
and pulses, inadequate attention to the production of fodder
crops

 Diminishing grazing lands- Majority of the grazing lands have
either been degraded or encroached upon restricting their
availability for livestock grazing
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 The major fodder crops fed
to animals at various regions
of the country are

(non-leguminous) and

(leguminous) etc.
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What is Quality Forage?

Potential to produce milk, meat, wool, or work
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 Animals are the most accurate forage quality testers

« Conversion of forage into animal products Is the

ultimate measure of forage quality
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* Direct effect on animal performance

« High quality forage- Increased milk production, weight
gain, higher reproductive performances
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e Species- legume vs. grasses
e Cultivars- plant breeding for good cultivars

o Stage of maturity

o Season/ temperature

o Leaf/stem ratio

* Fertilization

« Harvesting and storage

|
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Nutritional quality assessment of feed ingredient is of paramount important for
practical ration formulation to optimize overall livestock production efficiency.
Ways to assess quality of feeds and fodder-

 Chemical analysis of feed stuffs
e In vitro gas production test
e In vivo feeding trials

 Near infra-red spectroscopy (NIRS)




 Proximate analysis- DM, OM, TA,CP, EE, CF, NFE
 Fibre fractions- NDF, ADF, ADL




Proximate composition (% DM) of sorghum
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cultivars and GNC fed to buffalo calves

OM 9290+ 056 93.40+0.10 93.13+0.64 93.51+0.47
CP 42.54 + 0.13 8.54+0.06 8.84+0.05 8.32+0.03
EE 9.41+0.13 222+017 1.70+£0.04 1.73+0.07
TA 7.11+0.56 6.6+010 6.94+£065 6.50=+0.47
NDF 2548+ 0.06 61.48+0.04 58.71+0.04 57.18%+0.0/
ADF 15.70+£ 0.1 32.63+1.61 3047+t1.73 30.22+2.38

ADL 0.90 £ 0.05 6.51+0.11 3.23+0.06 4.21+0.01




In vitro gas production test

100mlI calibrated
glass syringe
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In vitro cumulative gas production of sorghum

fodders
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In vitro fermentation kinetics of different sorghum fodder
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cultivars incubated in buffered rumen fluid

Gas Production (ml/g DM) Gas production
Description Constants

b C
(ml/g (rate/h)
DM)

MP Chari ~ 39.762 58778  101.98% 169.39 214.33 288.77° (019

CSH 24 MF 47.04® 64.48 113.27%® 177.77 216.10 255.66% (252
b

SPV 2018 55.40°  76.18> 128.13° 190.41 211.22 229.33% () (36D
SEM 4.60 4.68 0.009 8.55 1.94 16.29 0.005

0235 0.212 0.005 0.003

Rate and extent of gas production was determined for each feed by fitting gas production data to the nonlinear
equation Y = b(1 — e—ct) (Orskov and Mcdonald,1979), where y is the volume of gas produced at time t, b the
potential gas production (ml g—1 DM), and c the fractional rate of gas production. Parameters b and ¢ were
estimated by an iterative least square method using a non-linear regression procedure of the SPSS.



In vitro gas production by wire less system

Cumulative Pressure Graph
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Estimation of feed digestibility (TDDM/TDOM)

Microbial biomass production (MBP) = TDOM - (2.2 x net gas volume)
VFA and methane production

Prediction of organic matter digestibility determined in vivo and
metabolizable energy (For roughages, the relationships are: ME (MJ/Kg
DM) =2.20 + 0.136 Gp + 0.057 CP, R%=0.94

OMD (%) = 14.88 + 0.889 Gp + 0.45 CP + 0.0651 XA, R?=0.92
Partitioning factor, PF (the ratio of substrate truly degraded in vitro (mg) to

the volume of gas (ml) produced by it)

A feed with higher PF means that proportionally more of the degraded
matter is incorporated into microbial mass, i.e., the efficiency of microbial protein
synthesis is higher and lower methane output. Roughages with higher PF have
been shown to have higher dry matter intake.

« Predicting voluntary dry matter intake as well as evaluation of different feed
additives especially plant bio-active compounds for their effect on rumen
fermentation and methane emission
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» |Individual feeding of animals

» [Faeces collection (24h * 6 days)
» Estimation of nutrient digestibility
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NIRS is based on the irradiation with infra-red lights of the organic materials
which selectively absorb the energy in the near infra-red wavelength region

The intensity of absorbance is proportional to the concentration of specific
chemical bonding or nutrient in the sample.

» The key advantage of the technique is its speed, as no sample preparation
Is required. NIRS has been used for measuring chemical composition, in
vitro digestibility, in vivo digestibility and metabolizable energy.

 The major disadvantage of this technique is high cost of NIR spectrometers
and it requires detailed calibration before data produced can be interpreted
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Conclusions: Take home messages

v Ultimate measure of forage quality is animal
performance- production and reproduction

v Important factors for forage quality are- forage species/
cultivars, stage of maturity at harvest and season

v'Sampling for lab analysis is extremely important for
guality assessment
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IAG - Feedingstuff
AGE S Institute for Animal Nutrition and Feed

Osterreichische Agentur fir Gesundheit - .
und Emanrungssicherneit GmbH Chairperson: DI Irmengard Strnad

Performance
of participation in

FAO-IAG Proficiency Test 2014
for Feedingstuffs

Division of Animal Nutrition and Feed Technology
Central Institute for Research on Buffaloes
Indian Council of Agricultural Research
Haryana, India
participated in this proficiency test as laboratory with code: 14

Scope: Analysis of two samples (Green Meal Pellets and Complementary Feed for pigs) for
constituents, different fibre parameter fractions, some undesirable substances and
different feed additives respectively.

Performance Data:
Sample 1 Green Meal Pellets:
Number of parameter analysed: 16; Number of outliers: 1

Sample 2 Mixed Feed:
Number of parameter analysed: 12; Number of outliers: 2

This proficiency test was organized by
International Analytical Group (IAG) section Feedingstuff, p.a. and
Livestock Production Systems Branch (AGAS) of the Food and Agriculture
Organization of the United Nations (FAO),
— conducted by the
Austrian Agency for Health and Food Safety, Institute for Animal Nutrition and Feed.

Chairperson of IAG
Section Feedingstuff
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At

LStrnad
(November 2014)

Wieningerstrasse § « A-4021 Linz » Austria « ATU 54088605
Head Office: Vienna » Spargelfeldstrasse 191 « 1220 Vienna » Registered with the Commercial Court of Vienna

% Austrian Agency for Health and Food Safety  Business Area Feed Security » Institute for Animal Nutrition and Feed
Reg.No.: FN 223056 z » DVR 0014541 » Accredited Laboratary PSID: 189 0014541 + Accredited Laboratory PSID: 189
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