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Digestibility: The proportion of ingested food which is not excreted in the faeces & which is, therefore, assumed to be absorbed by the animal. 
· When digestibility expressed in percentage called- digestibility coefficient

	          




          Digestibility coefficient estimated for


	Dry matter

	
	Crude protein

	
	Fibre

	
	Nitrogen free extract

	
	Gross energy

	
	ADF

	
	NDF

	
	Cellulose


Note:  Digestibility determination in poultry is complicating (faeces and urine voided from single orifice, the cloaca).
· Digestibility not determined for- Ash/ Mineral 
· Longer collection period in ruminant- More accurate results

Method for measuring digestibility
            

           In vivo method                          Direct

                                                              Indirect              by difference           

                                                                                        by indicators/markers                                                          

             In sacco/semi in vivo method

            In vitro method

Indirect Method/ digestibility by difference-2 or more digestibility trial conducted
 Indicator methods 

· Internal/natural indicator: Lignin, Silica, chromogen,  indigestible Acid –detergent fibre (IADF), faecal N2, AIA
· External indicator: Chromic oxide, titanium oxide, radio chemicals like Cr-EDTA
· In-situ method- bag made from nylon, silk, dacron used
· Factors affecting digestibility are- Particle size (1-2 mm), species, age of animal, physical work, level of feeding etc

Nutrient requirement of dairy cattle & buffalo
Protein requirement for maintenance - EUN mg/d=146 W0.72 kg

MFN consist- spent digestive enzymes, abraded mucosa & microbes nitrogen

Methods adopted to estimate protein req. for maintenance- 1) C-N balance 2) feeding trial 3) factorial method
Special point

· Efficiency of utilization of digestible protein for milk production varies from 60-70 %.

· To produce 1 kg FCM of 35 gm protein required 50-55gm digestible protein in diet.
· Protein requirement during gestation closely parallel to that energy.
· Energy req. for dry dairy cattle for maintenance=61to104 kcal/kgW0.75
· Energy req. for lactating animal for maintenance = 113 to 160 kcal/kgW0.75
· Maintenance req. in lactating animal greater (10-15%) than dry animal 
· Energy req. for cattle & buffalos for maintenance calculated by formula= 122 kcal/kgW0.75
· DCP req. for cattle & buffalos for maintenance calculated by=2.84 g/ kgW0.75
· During 1st & 2nd lactation, add 20 & 10 %, respectively of maintenance allowance, in order to allow the growth of lactating cattle/buffaloes.

· 1188 kcal of ME/kg required for 4% FCM production in dairy cattle.

· 132 g of digestible N2 required for 100g of milk nitrogen.

· In high yielding animals, 8 % of total protein requirement should be in the form of bypass protein.

· 1.25 & 1.75 kg concentrate recommended for dairy cattle & cross/buffalo, respectively, during last trimester.

· Additional 1.0 kg concentrate required for every 2.5 kg milk in dairy cattle & 2 kg milk production in cross/buffalo above maintenance requirement.

· In high yielders on high plane of nutrition should be fed 3% of extra feed/ 10 litters milk produced above 20 kg of milk.

· Last trimester of gestation cattle & buffalo of 300 to 650 kg body wt. should fed additional 90-130 gm DCP & 1.0 to 1.1 kg TDN.

· BIS specification for by pass protein feed production, CP 30 % min., UDP 20 % min. & RDP 9 % max by mass. 

· BIS specification for UMMB, CP 58 % min, sulphur 1.0% min & phosphorus 1.5 % min, by mass.

· BIS specification for cattle feed, Type-I & Type-II should contain CP 22 & 20 %, respectively.

Nutrient Requirement for calves:

· Birth to 2 month of age of calves, energy & protein requirement fulfilled by whole & skim milk.

· Calf stater starts from 2nd week (10 days) after birth. 
· Duration of milk feeding to calves minimum 45 days & maximum 6 month of age.

· High plane of nutrition, earlier onset of puberty & quicker return on capital.

· Colostrums should be fed within 4 hrs of birth & continued till 4 days of age of calf.

· Colostrum fed at 1/10th of the body wt. of calf.

· Milk replacer can be given directly after the colostrums feeding. It is based on skim milk powder which comprises at least 50% of total dry matter.

· Inclusion of dry whey in milk replacer not more than 20 % of dry matter

· Calf starter: balanced semi solid concentrate mixture which is fed to calves from 10th day of age to supplement nutrient on limited milk intake.
· It should contain 75% TDN, 23-25 % CP, 18.8-19.5 % DCP & less than 7% fibre

· Milk replacer: liquid/gruel mixture of nutritional ingredients having nutritional qualities comparable to mother’s milk that is given to young animals when mother milk is not available.

· It must contain minimum 22% of total protein, 10-20 % fat & low fibre.
Challenge Feeding: The cows with high milk production potential are to be fed increase quantity of concentrate to ‘challenge’ them to produce at their maximum potential.

· Starts two weeks before expected date of calving.
· The quantity should be increased daily by 300-400 g until the cow is consuming 500-1000g concentrate for every 100 kg body weight.

· After calving, the concentrate allowance should be increased by 500 g per day in the first 2 weeks of lactation until the cow achieves peak yield somewhere in the second month of lactation on free choice basis.

Flushing: Increasing nutritional status of ewes during 2-3 weeks prior to breeding.

                 Aim- increase ovulation rate & consequently lambing rate 

Creep feed: the providing supplemental feed to nursing lamb
Growers Ration for goat - 9-10% DCP, 62-65 % TDN & 20-25 % DM 

Finisher Ration for goat – 5-6 % DCP, 60-65 % TDN & 20-25 % DM

Ration for Buck- 4-6 % DCP, 50-60 % TDN & 3-3.5 % DM of live weight

Lactating goat- 5-6 % DCP, 55-60 % TDN for maintain 1 kg of milk yield

Dry matter intake – dairy goat=3-6% of BW

                                   Meat goat=4-6% of BW
Milk production in high yielders:
Phase 1 : Early lactation—1 to 70 days (peak milk production) after calving (postpartum)- milk yield increases but feed intake (reduced 2 to 3 kg/d) decrease due to lack of appetite. 

Phase 2 : Peak DM intake—70 to 140 days (declining milk production) postpartum.

Phase 3 : Mid- and late lactation—140 to 305 days (declining milk production) postpartum.

Phase 4 : Dry period—60 to 14 days before the next lactation.

Phase 5 : Transition or close-up period—14 days before to parturition.
Special point: 

·    During early lactation, additional 1kg of DM consumed can support 2-2.4 kg more milk.

· The roughages should be of high quality with not more than 40- 45 % NDF
· Protein level of 16-18% CP can support 20 kg milk in cows and 15 kg in buffaloes.
· The ideal protein content of the ration should be 19 % with 30-35 % RDP.
· A guideline is to feed 0.5 kg of a 34 to 50% protein concentrates for every 5 kg of milk produced above 20 kg of milk.
· A minimum level of fibre (17 to 18% crude fibre or 21 to 22% ADF or 28 percent NDF in the ration) is necessary to avoid acidosis and low milk fat percentage.
Dry period feeding in cattle:

·  DMI will be near 2 % of the cow's body weight. A minimum of 12 % CP in the DM is recommended.

· Meet Ca and P needs, but avoid large excesses. Ca intakes of 60 to 80 g and P intakes of 30 to 40 g are sufficient. Avoid excess Ca and P intakes.
· Dry cow rations above 0.6 percent Ca and 0 .4 percent P (DM basis) have substantially increased milk fever.
· Change to a transition ration starting 2 weeks before calving. 
· During the last 3 days prior to calving, amount of concentrate mixture should be reduced and a little warm bran is fed to keep the animal in laxative condition before calving.
Water requirements for lactating cows:

· Need 60–70 litres of water each day for maintenance, plus extra 4–5 litres for each litre of milk produced.
· Water requirements increase by 6 lts/day for every 4 ºC raise in air temperatures.
· Lactating cows will drink 150 to 200 litres of water per day in the summer months.
Crude protein requirements
	Stage of lactation%
	CP in the ration

	Early lactation
	16 -18 %

	Mid lactation
	14 -16 %

	Late lactation 
	12 -14 %

	Dry period 
	10 -12 %


· Undegradable or bypass protein (UIP) should be 35 to 40 percent of the CP in early lactation and 30 to 35 percent of CP in late lactation. 
TDN
· Early lactation –75 % of dietary DM 
· late lactation -65 % of dietary DM 
· dry period -55 % of dietary DM 
· Non-fiber carbohydrates: 35 to 40 percent of the dietary DM. 
· Fat: Maximum of 7 % of the total ration DM with no more than 4 percent from supplemental fat.
Control Mechanisms for the food intake of farm animals- at 3 levels

	 Levels 
	Controlling factors

	1)  At metabolic Level
	(a) Concentration of nutrients

(b) Metabolites/hormones

	2) At digestive Level
	(c) Quantities of digesta

	3) External influences
	(d) Climatic variables


Note: In monogastric animals fed on concentrated foods & protected from adverse climatic condition-control at metabolic Level.

(e) Diet shift from concentrate to fibrous- control shifts metabolic to digestive Level
(f) Grazing ruminants- environmental factors determinants of food intake
Special points:

· Feeding in mammals & birds- controlled by 2 centers in hypothalamus (beneath the cerebrum in the brain)
· Feed intake center- lateral hypothalamus
· Satiety center- ventromedial hypothalamus
Limiting Amino Acids

· Limiting AA - those in shortest supply relative to need for protein synthesis. 

· First limiting AA - one in shortest supply relative to need. 

· Second limiting AA - one in second shortest supply relative to need 

· Methionine, lysine & histidine - the most limiting AA for lactating dairy cows.

· The most limiting amino acid of soybeans is methionine
· The most limiting amino acid of wheat protein is lysine

· 20 AAs commonly found in animal proteins, and all of these are incorporated as the L-isomer. 

· Only 21 to 38 % dietary nitrogen actually is exported as milk or meat. Rest of 62 to 79 % of the N2 is excreted in urine and faeces.

· Microbial protein provides 60-70% of protein requirement of the ruminant under normal physiological conditions.

	Amino Acid
	Function

	Methionine
	 Immune Function, Milk Protein

Synthesis, Formation of Cysteine

	Lysine
	Milk Production > Reproduction> Immune System

	cysteine
	Milk Protein Synthesis And Immune System Antioxidants
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Questions
1. One of the method adopted for efficient supply of particular amino acid

A. Heat treatment 

B. Bio-hydrogenation 

C. Conjugation of Amino acids 

D. Chelation with minerals 

2. The calf starter should contain

A. 23% CP and 75% TDN 

B. 13% CP and 75% TDN 

C. 23% CP and 55% TDN 

D. 13% CP and 55% TDN 

3. Efficiency of ME utilization in cattle is lowest for

A. Maintenance 

B. Growth 

C. Fattening 

D. Milk production 

4.Which of the following losses are accounted in TDN calculation? 

A. Methane production 

B. Urine losses 

C. Heat Increment

D. Processing losses 

5. Genetically engineered microbes have _________competitive ability to survive in rumen

A. Low 

B. High 

C. Depends on gene inserted 

D. Depends on carrier microbes 

6. Which one of the following is NOT a method for bypass fat production? 

A. Double decomposition method 

B. Toluene distillation method 

C. Fusion method 

D. Prilled fat production

7. Which is most limiting factor in milk production in high yielders at peak production
A. Dietary Protein

B. Vitamin
C. Dietary Energy

D. Mineral

8. First limiting Amino acid for growth and milk protein production when cattle are fed high forage or high fiber diets and intake of RUP is low-

A.  Methionine

B. Lysine

C. Histidine

D glycine

9. First limiting amino acid for growth and milk protein synthesis when corn or feeds corn origin provided most or all of the RUP in the diet. 

A.  Methionine

B. Lysine

C. Histidine

D glycine

10.  Ratio of lysine to methionine is strongly recommended for cows through the transition period.

A. 5:1

B 3:1

C 10:1

D 15:1

11. Metabolic body weight of bull of 625 kg body weight

A.145 kg

B. 125 kg

C 115kg

D. 110 kg

 12. Impact of Fine grinding of fibrous feed in ruminants-

A. Increase Digestibility

B. Decrease Digestibility

C. Increase Rate of Passage

D. Decrease Rate of Passage

Choose correct combination

i) A & C

ii) B&C

iii) A&D

iv) B& D

13. Most of beef cattle ration should contain roughages because 

A. Cattle fed good Roughages obtain plenty of protein

B. Cattle fed good quality roughages seldom less suffer from mineral or vitamin deficiency

 C. Roughages provide needed carbohydrate 

D. Roughage can be self fed to all class of cattle

14. Legume hay is the best roughage for beef cattle because

A. its high % of carbohydrates 

B its low palatability, hence low consumption 

C. its protein contains all the essential amino acid

D. its protein, mineral and vitamin content

15.  If steers are fed corn /sorghum based silage, a ‘rule of thumb’ requirement is

A. 1-2 pounds of protein concentrate per steer/d

B. 3-4 pounds of protein supplement per steer/d

C. 5-6 pounds of protein supplement per steer/d

D. No additional protein supplement in steer ration

16. Most common deficiency in beef cattle ration is a shortage of-

A. Energy producing feeds

B. High vitamin feeds 

C. salt and other minerals

D. bulky feeds

17. In dairy cattle feeding the percentage of protein in grain mixture is determined by

A. The protein % in cow’s milk

B. The fat % in cow’s milk

C. The breed of cow

D. the protein content of the roughage being fed 

18. Since dairy calves have not developed their rumen, they
A . Need a highly digestible protein in their milk replacer

B. Need high energy nutrients in their milk replacer

C. Need plenty of B-complex vitamins in their milk replacer

D. should not be supplied hay till two month of age 

19. Calves should receive animal proteins until they are

A . 4 month of age 

B. 3month of age

C. 8weeks of age

D. 6 weeks of age

20. Flushing is most effective when the ewes are
A.In good condition

B. Thin

C. Young

D. Aged

21. To avoid trouble with sheep, it is a good practice

A. To feed 500-1500gm of grain after lambing

B. To feed little grain for the first 2 or 3 days after lambing

C. To clip the wool from the udder a few days before lambing
D. To feed a complete mineral mixture

22. When ewes with lamb are fed in a dry lot, the proportion of grain to roughage should be 

A. 1:6

B. 1:4
C. 1:3

D. 1:2

23. Standard Pore size of bag used in sacco degradability technique
A. 40- 60 µm
B. 400- 600 µm
C. 30- 40 µm
D. 300- 400 µm

24. In digestibility trial which animals are preferred?

A. Male

B. castrated male

C. female

D. Castrated female

25. Which of the following statement is/are correct for metabolic faecal nitrogen (MFN)?
A. It is body origin

B. It is related to dry matter consumed

C. it contains abraded intestinal mucosa, spent digestive enzymes and microbial nitrogen
D. All

26. If a cow eats 9 kg of hay containing 8 kg of DM and excreted 3 kg of DM in its faeces, the digestibility of the DM would be:

A.66.67%

B. 58.33 % 

C.62.5 %

D. 57.66%

27. Apparent digestibility is always.............. than true digestibility

A Greater

B. Lesser

C. Equal

D. None

28. What is not correct about basal metabolism?
A. Highest in new born and gradually drops

B. BMR declined 8% by every year

C. decreased by under nutrition and increased by emotional stimuli
D. BMR decreased with castration

E. Sheep and swine has greater BMR than cattle & poultry

29. The MFN values determined in Indian cattle......... g/100kg dry matter & buffaloes...... g/100kg dry matter, respectively
A. 0.035 & 0.034

B. 0.35 & 0.34

C. 0.20 & 0.289
D. 0.020 & 0.0289

30. EUN & MFN together lost the nitrogen in ruminants-

A. 350 mg N/kg metabolic body size

B. 35 mg N/kg metabolic body size

C. 300 mg N/kg metabolic body size

D. 30 mg N/kg metabolic body size

31. Dermal losses of body hair and scruff in animals account loss of nitrogen per day-

A. 20.20 N/day
B.22.02 N/day
C. 2.2 g N/day 

D. 0.22 N/day

32. Biological value of protein for cattle......... percent dries matter & sheep...... percent, respectively

A. 60% & 70%

B. 65% & 70 %

C. 70 % & 65%

D. 70 % & 60%
33. Minimum NDF & ADF percentage, respectively recommended in total ration to maintain normal milk fat

A. 36 & 28 %
B 25 % & 15 %
C. 15 % & 28 %

D. none

34. Choose the correct statement/s

i. MFN value in young animals is lower than adults

ii. Biological value for protein in growing animals is 65 % 
iii. 1 kg TDN is equal to 4.409 Mcal of DE

iv. ME for ruminant is equal to DE multiplied by 82%
Options are given below
A. i, ii & iii

B. i, ii & iv

C. ii, iii & iv

D. i, ii, iii & iv

35. Which is/are not correct?
i. Fat corrected milk (FCM) kg =0.4 (kg milk) + 15 (milk fat)
ii. Net energy for 1 kg FCM is 750 kcal

iii. Efficiency of conversion of ME to NE of milk is 62 %

iii. Efficiency of conversion of DE to ME of milk is 82 %

iv. DE required to produce 1 kg FCM is 1476 kcal 

v. TDN required producing 1 kg FCM is 0.335 kg
vi. None

Options are given below

A. i, ii & iii

B. i, ii,iii & iv

C. i, ii,iii, iv & v

D. None

36. Correct descending order of limiting amino acids in sheep for optimum growth & wool production

A. Methionine> Threonine > Lysine

B. Methionine> Lysine> Threonine

C. Lysine> Methionine >Threonine

D. Threonine> Methionine> Lysine

37. What is/are true about sheep nutrition?

A. Minimum 3% of fat in ration is essential

B. Salt should be 0.5% of complete diet or 1% of concentrate mixture

C. DCP requirement 2.73 g, TDN 27.3g & ME 98.5 kcal per kg W0.75 for maintenance

D. All

DIRECTIONS for the question 38 to 42: In each of the questions given below, there are two statements marked as Assertion (A) and Reason (R). Mark your answer as per the codes provided below:

38. Assertion (A): Very young or old animals are less capable in high fibre feed digestion. 

       Reason (R): In young, rumen is not fully developed while in old animals, poor teeth are impaired digestion. 

In light of the above statements, choose the correct answer from the options given below 

A. Both A and R are true and R is the correct explanation of A.

B. Both A and R are true but R is not the correct explanation of A.

C. A is true but R is false.

D. A is false but R is true.

E. Both A and R are false.

39. Assertion (A):  In digestibility trial, male animals are preferred to females

Reason (R): Collection of faeces and urine sample separately are easier with the male. 

A. Both A and R are true and R is the correct explanation of A.

B. Both A and R are true but R is not the correct explanation of A.

C. A is true but R is false.

D. A is false but R is true.

E. Both A and R are false.

40. Assertion (A):  when force feeding in poultry is stopped & birds fasted for 6-10 days, the volantry feed intake will be low

Reason (R): during force feeding, birds consume twice their normal intake of food deposited in the form of fat in abdomen.

A. Both A and R are true and R is the correct explanation of A.

B. Both A and R are true but R is not the correct explanation of A.

C. A is true but R is false.

D. A is false but R is true.

E. Both A and R are false.

41.  Assertion (A):  Animals suckling more than one lamb produce more milk than those suckling single lamb

Reason (R): single lamb is unable to removing sufficient milk from udder yield.

A. Both A and R are true and R is the correct explanation of A.

B. Both A and R are true but R is not the correct explanation of A.

C. A is true but R is false.

D. A is false but R is true.

E. Both A and R are false.
42. Assertion (A):  Digestibility is not determined for ash/ mineral 

        Reason (R): It does not contribute to energy content of a feed

A. Both A and R are true and R is the correct explanation of A.

B. Both A and R are true but R is not the correct explanation of A.

C. A is true but R is false.

D. A is false but R is true.

E. Both A and R are false.

43. What is not correct about EUN?

A. Highest in young animal

B. Lowest in hibernation

C.  EUN for Indian cattle is 0.2g/kg BW and for bos Taurus is 0.289g/ kg BW

D. it is proportional to dietary nitrogen intake

44. Inclusion of dry whey in milk replacer should not be more than 20 % of dry matter, why?

i. Higher level induces scouring in calves.

ii. High mineral content of dry whey accelerate the rate of passage

iii. Whey can cause allergy in calves

choose correct option from below-

A. i & ii

B. i & iii

C. ii & iii

D. i, ii & iii

45. Match the column

	Controlling mechanisms of Food intake in farm animals 
	Controlling factors

	4) Metabolic Level
	  I.  Climatic variables 

	5) Digestive Level
	II. Metabolites/hormones

	6) External influences
	III. Concentration of nutrients

	
	IV. Quantities of digesta


Options are given below
               A. 1 ‐ II & III, 2 ‐IV, 3‐ I

               B. 1 ‐ II, 2 ‐ III, C ‐ IV& I
               C. A ‐ III, B ‐ II, C ‐ IV & I 

               D. A ‐ II, B ‐ III &I, C ‐ IV

	46.   Column-I
	Column-II

	         Particulars
	Days/ Numbers

	      A. Pre-experimental period
	I    4-6

	      B. Collection period
	II    21 

	      C. Minimum no. of animal required for trial
	III  7-10

	      D.  adaption period
	IV 2-3


Choose the correct answer from the options given below:

 1.  A ‐ I, B ‐ II, C ‐ III, D ‐ IV 
2. A ‐ II, B ‐ III, C ‐ I, D ‐ IV 

3. A ‐II, B ‐ III, C ‐ I, D ‐ V 

4. A ‐ I, B ‐ II, C ‐ IV, D ‐ V 
	47.     Column-I
	Column-II

	        Particulars
	Days/ Numbers

	        A. MFN
	I    Dietary Origin

	        B. EUN
	II   

	        C. FN
	III  Metabolic Body Size

	        D.  
	IV Dry matter Intake


Choose the correct answer from the options given below:

 1.  A ‐ II, B ‐ IV, C ‐ III, D ‐ I 
2. A ‐ IV, B ‐ III, C ‐ I, D ‐ V 

3. A ‐II , B ‐ I, C ‐ III, D ‐ IV 

4. A ‐ I, B ‐ II, C ‐ IV, D ‐ V 

48. Match List I with List II

List I                                                                                  List II

A. Poloxalene                                                      I. Czerkawski and Breckenridge

B. Rumen fistula                                                 II. Erle Bartley

C. Portable respiration apparatus                        III. Colin

D. RUSITECH                                                    IV. Nathan Zuntz

Choose the correct answer from the options given below:

1. A ‐ IV, B ‐ III, C ‐ I, D ‐ II 

2. A ‐ II, B ‐ III, C ‐ IV, D ‐ I 

3. A ‐ III, B ‐ IV, C ‐ II, D ‐ I 

4. A ‐ I, B ‐ IV, C ‐ III, D ‐ II

49. Match the column-I with column-II

	Column-I
	Column-II

	A. RUSITAC
	I    Tilley & Terry

	B. Two stage technique 
	II   Menke

	C. SF6 tracer technique
	III  Czerkawski & Breckenridge

	D.  Gas Production technique
	IV Johnson


Choose the correct answer from the options given below:

 1.  A ‐ II, B ‐ IV, C ‐ III, D ‐ I 
2. A ‐ II, B ‐ III, C ‐ I, D ‐ V 

3. A ‐III , B ‐ I, C ‐ IV, D ‐ II 

4. A ‐ I, B ‐ II, C ‐ IV, D ‐ V 

50. Match the column-I with column-II

Column-I
                                                  Column-II

A. Fasting Catabolism            I. Rate at which body uses energy while at rest to maintain vital function

B. Fasting Metabolism
II.   Minimum value just required for maintenance of life 

C. Basal Metabolic rate          III.  In absence of feed, nutrients comes from the breakdown of body tissue itself

D. Basal Metabolism       
IV. Heat production at specified time after last feeding 

  Choose the correct answer from the options given below:

 1.  A ‐ I, B ‐ II, C ‐ III, D ‐ IV 

2. A ‐ II, B ‐ III, C ‐ I, D ‐ IV 

3. A ‐III, B ‐ IV, C ‐ I, D ‐ II 

4. A ‐ III, B ‐ IV, C ‐ II, D ‐ I

51. Match the column-I with column-II

	column-I
	column-II

	Particulars
	Days/ Numbers

	A. Precision feeding
	I.   Supply high concentrate feed prior to mating.

	B. Phase feeding
	II. Meeting the nutrient requirements with the maximum possible precision, ensuring thereby the most efficient and safest production of animal products, the best product quality and at the same time the lowest level of environmental pollution.

	C. Steaming up
	III. The feeding of several diets for a relatively short period of time to more closely match an animal’s nutrient requirements.

	D.  Flushing
	IV. Feed high concentrate diet at the last month of the pregnancy to prepare the cow to have enough energy for during and post calving


Choose the correct answer from the options given below:

 1.  A ‐ I, B ‐ II, C ‐ III, D ‐ IV 
2. A ‐ II, B ‐ III, C ‐ I V, D ‐ I 

3. A ‐II, B ‐ III, C ‐ I, D ‐ V 

4. A ‐ I, B ‐ II, C ‐ IV, D ‐ V
52. Match the column-I with column-II

	Column-I
	Column-II

	A. NEm
	I    35.2W0.75 gTDN/day

	B. MEm
	II   80 W0.75 kcal/day

	C. DEm
	III.  155W0.75 kcal/day

	D. TDN
	IV   133 W0.75 kcal/day


Choose the correct options given below:

 1.  A ‐ I, B ‐ II, C ‐ III, D ‐ IV 
 2. A ‐ II, B ‐ IV, C ‐ III, D ‐ I 

 3. A ‐III, B ‐ IV, C ‐ I, D ‐ II 

 4. A ‐ III, B ‐ IV, C ‐ II, D ‐ I

53. Match the column-I with column-II

	Particulars
	Nutrient Requirement

	A. Lactating animal( 5% fat ) per kg milk
	I    DCP- 300g, TDN-3.7 kg & ME- 13.2 Mcal

	B. Pregnant Animal (500Kg  B. Wt., last 2 months of gestation)
	II   DCP-51g, TDN-0.370kg & ME- 1.28 Mcal

	C. Dry Animal (500Kg B. Wt.)
	III.  DCP-345 g, TDN-5.4 kg & ME- 19.5 Mcal

	D. Breeding bull (600kg b.wt.)
	IV   DCP- 430g, TDN- 4.8kg & ME-  17.3Mcal


Choose the correct options given below:

 1.  A ‐ I, B ‐ II, C ‐ III, D ‐ IV 
2. A ‐ II, B ‐ IV, C ‐ III, D ‐ I 

3. A ‐II, B ‐ IV, C ‐ I, D ‐ III
4. A ‐ III, B ‐ IV, C ‐ II, D ‐ I

54. Match the column-I with column-II

	Country
	Feeding system

	A. USA
	I    RDP & UDP 

	B. UK
	II   True protein digested in small intestine 

	C. France
	III. Metabolisable protein 

	D. India
	IV  Digestible crude protein


Choose the correct the options given below:

 1.  A ‐ I, B ‐ II, C ‐ III, D ‐ IV 
2. A ‐ III, B ‐ II, C ‐ I, D ‐ IV 

3. A ‐II, B ‐ IV, C ‐ I, D ‐ III

4. A ‐ III, B ‐ IV, C ‐ II, D ‐ I

55. The ratio of ME to DE of roughage in ruminant is

A. 0.79

B. 0.96 

C. 0.82 
D. 0.72
56. The ratio of ME to DE of roughage in monogastric is

1. 0.79

2. 0.96 

3. 0.82 

4. 0.72

57. Based on milk production of a cattle an extra 1 kg of concentrate is given for each

A. 5 litres of milk produced 

B. 10 litres of milk produced 

C. 2.5 litres of milk produced 

D. 1.5 litres of milk produced

58. Based on milk production of a cross bred cattle/ buffalo an extra 1 kg of concentrate is given for each

A. 5 litres of milk produced 

B. 10 litres of milk produced 

C. 2.5 litres of milk produced 

D. 2.0 litres of milk produced

59. Colostrum feeding should be done to calves within ……….. (time) of their birth

A. 1 hour

B. 10 hours 

C. 3 hours 

D. 30 minutes 

60. Feed intake controlling center in mammals situated at

A. Ventromedial hypothalamus

B. Lateral hypothalamus
C. Ventrolateral hypothalamus

 D. Both A & B

61. Satiety center in mammals situated at

A. Ventromedial hypothalamus

B. Lateral hypothalamus

C. Ventrolateral hypothalamus

 D. Both A & B

62. Natural indicator which is used for digestibility determination in ruminants?
A. Lignin

B. Chromic Oxide
C. Silica

D. Both A & C

63. External indicator which is used for digestibility determination in ruminants?

A. Lignin                                                                          B. Chromic Oxide

C. Silica                                                                            D. Both A & C

64. Which are not external indicators?

A. Carmine dye                                                                   B. Chromic Oxide

C. Cr-EDTA                                                                         D. None

65. Which are not internal/natural indicators?

A. Silica                                                                              B. AIA

C. Lignin                                                                             D. None

66. Digestibility cannot be estimated by analysis for which proximate principles?

	A. CP   
	B. CF
	C. NFE
	D. Total ash


67. To produce 1 kg FCM of 35 gm protein required ...............digestible protein in diet.

	A. 50-55gm
	B. 500-555gm
	C.35-45 gm
	D. 350-450gm


68. Digestibility of mineral/ ash cannot be estimated because of-
A. It is not a source of protein

B. It does not provide energy

C. it does not involve in digestion of other nutrients

D. All

69. Liquid phase markers used for digestibility determination is/are?

A. Cr-EDTA

B. Co-EDTA
C. Poly ethylene glycol PEG

D. All

70. In digestibility trial, which is used for estimation?
A. Urine

B. Faeces

C. Blood

D. All

71. In metabolic trial, which is used for estimation?

A. Urine

B. Faeces

C. Blood

D. All

72. Which indicator is used in digestibility estimation for avian? 
A. Lignin

B. Chromic oxide

C. Cr-EDTA

D. None

73. NRC feeding standard for swine
A.2010

B.2011

C.2012

D.2013

74. BIS feeding standard for compound cattle feed

A.2009

B.2010

C.2011

D.2012

75. ICAR feeding standard for cattle feed 

A.2010

B.2011

C.2012

D.2013

76. ICAR feeding standard for poultry
A.2007
B.2009
C.2011
D.2013

77. NRC feeding standard for poultry

A.1994

B.2004

C.2007

D.2009

78. Protein requirement for maintenance in dairy cattle & buffalo

A. EUN mg/d= 122W0.72 kg

B. EUN mg/d=2.68 W0.72 kg

C. EUN mg/d=146 W0.72 kg

D. EUN mg/d=132 W0.72 kg

79. BIS specification for by pass protein feed production, ration should contain

A. UDP 20 % min. & RDP 9 % max by mass

B. UDP 9 % min. & RDP 20 % max by mass
C. UDP 30 % min. & RDP 19 % max by mass

D. UDP 19 % min. & RDP 30 % max by mass

80. Water requirements increase by ...........for every 4 ºC raise in air temperatures.

A.  4 lts/day

B.  6 lts/day
C.  8 lts/day
D. 10 lts/day
81. Effective protein degradability is calculated as per the following formula (Where a = intercept on Y axis, b = difference between a and asymptote, c= rate of disappearance of potentially degradable fraction b, and t = time of exposure)
A. P = a+ bc/c+r 

B.  P = a+c (1‐e‐ct )

C.  P = a+b (1‐e‐ ct ) 

D. P = a+b (1‐ect )

82. Acid insoluble ash in Type I and Type II mineral mixture (BIS specification) should be

A. 2.5 % and 3.0 % respectively 

B. 3.0 % and 2.5 % respectively 

C. 2.5 % and 5 % respectively 

D. 5.0 % and 2.5 % respectively

83. Which of the following are true for microbial protein?

i. Diet does not affect the amino acid composition of individual species of bacteria or protozoa per se.

ii. Protein quality of protozoa and bacteria are quite similar.

iii. True digestibility of protozoa is higher than bacteria.

iv. Protozoa numbers are lower on high roughages diets than concentrate diet.

v. Microbial protein contains 20 % nucleic acid.

Choose the correct answer from the options given below

A. i, ii and v 

B. i, ii, iii and v only
C. i, ii, iv and v only
D. i, iii, iv and v only 

84. Nylon bag technique is NOT directly associated with

A. Semi‐in vivo technique 

B. In‐sacco technique 

C. In situ technique 

D. In vitro technique 
85. Given below are two statements

Statement I: BIS specification of Type II mineral mixture is having the phosphorus (% by mass, min) is 9.

Statement II: Salt content of Type II mineral mixture as per BIS specification is zero.

In light of the above statements, choose the correct answer from the options given below

A. Both Statement I and Statement II are true

B. Both Statement I and Statement II are false 

C. Statement I is true but Statement II is false 

D. Statement I is false but Statement II is true

86. The milk replacer should contain

A. 22% CP and 10-20% fat 

B. 13% CP and 10-20% fat
C. 23% CP and 5-7% fat 

D. 13% CP and 5-7% fat
87. The demand for amino acids at tissue level designed as

A. Digestible protein

B. Microbial protein

C. Metabolisable protein

D None

88. The net energy consumed per g of N2 converted urea is

A. 5 kcal

B. 7 kcal

C. 10 Kcal

D. 14 kcal

89. Energy requirements for maintenance in milch animal are higher about.......... than dry animal
A. 5-10 %

B. 10-15%
C. 15-20

D. 20-25%

90. Energy requirements for maintenance in cattle/ buffalo are-

A. 132kcal of ME/W0.75

B. 122kcal of ME/W0.75
C. 112kcal of ME/W0.75
D. 102kcal of ME/W0.75
91. NPN compound such as urea can be used to replace..... of the protein requirements of dairy cattle/buffalo after the rumen function are established
A. 10 %

B 20%

C. 30%

D. None

92. ME/kg required for 4% FCM production in dairy cattle.

A. 1188 kcal
B.1088 kcal

C. 988 Kcal

D. 888 kcal

93. In“The Cornell net carbohydrate and protein system (CNCPS)”, the undegraded intake protein (UIP) available to lower tract are classified as the fraction
A. B1
B. B2 

C. B3 

D. A 
94. BIS specification for cattle feed, Type-I & Type-II should contain CP, respectively.

A. 20 & 22%
B. 22 & 20 %

C. 12 & 20%

D. 20 &12 %

95. Increasing nutritional status of ewes during 2-3 weeks prior to breeding
A. Steaming up

B Flushing

C. Shearing

D. A & B both

96. Finisher Ration for goat should contain

A. 5-6 % DCP & 60-65 % TDN 

B. 8-9 % DCP & 60-65 % TDN

C. 5-6 % DCP & 70-75 % TDN

D. None

97. The most limiting amino acid of soybeans is 

A. Methionine

B. Lysine

C. Histidine

D. Iso leucine

98. The most limiting amino acid of wheat protein is 

A. Methionine

B. Lysine

C. Histidine

D. Iso leucine

99. Faecal energy loss in equine is.......
A. 20%

B. 25%

C. 40%

D. 45%

100. Metabolisable protein requirement for milk production in goats per kg is
A. 47 g

B. 55g

C.65g

D. 35g

101. Metabolisable energy requirement for milk production in goats per kg is

A. 345g TDN

B. 555g TDN

C.65g TDN

D. 400g TDN

102. Keratin in wool is made from amino acid

A. Cysteine

B. Methionine

C. Tryptophan

D. None

103. For light work animal requires.............. more than maintenance needs
A. 20 %

B. 40%

C.60%

D.80%

104. For moderate work animal requires.............. more than maintenance needs

A. 20 %

B. 40%

C.60%

D.80%

105. For heavy work animal requires.............. more than maintenance needs

A. 20 %

B. 40%

C.60%

D.80%

106. An extra nutrient provide over the requirement, which gives a margin of safety known as

A. Nutrient Requirement

B. Nutrient allowance

C. Maintenance ration

D. None 
107. Nutrient demand for optimum production known as

A. Nutrient Requirement

B. Nutrient allowance

C. Maintenance ration

D. None
108. High quantity of fat in ruminant ration interferes with. .......
A. Fat digestion

B. Fibre digestion

C. protein digestion

D. None

109. Which is/are used as a buffer in diet of high milk producing cattle?

A. Sodium chloride

B. Sodium bicarbonate

C. Magnesium oxide

D. Both B & C. 

110. A calf weighing 25 kg require....... kg of milk/day at first week of age

A. 2.0 kg

B. 2.5 kg

C. 3 kg

D. 3.5 kg

111. A crossbreed cows in first lactation requires......... % of nutrients as an extra allowance
A. 10 %

B 20%

C.30%

D 40%

112.  Dry matter intake in cow is.......... % of body weight

A. 2.0-2.5%

B. 2.5-3.0%

C. 3.0-3.5%

D. None

113. Urea is added in the concentrate mixture at a level of..........%

A. 1%

B. 2%

C. 3 %

D. 4%

114. Urea is added at a level of..........% of dry matter
A. 1%

B. 2%

C. 3 %

D. 4

115. Match list I with List II
	A. Ammonium chloride
	i. Protected protein

	B. CNCPS
	ii. 0.3-0.5g/100DM intake

	C. Formaldehyde treated cake
	iii. Cornell University, USA

	D. MFN
	iv. Urinary calculi


Choose the correct answer from the options given below:

 1.  A ‐ i, B ‐ ii, C ‐iii, D ‐ iv 
2. A ‐ ii, B ‐ iii, C ‐ iv, D ‐ i 

3. A ‐iv, B ‐ iii, C ‐ i, D ‐ ii
4. A ‐ i, B ‐ ii, C ‐ iv, D ‐ v 

      116. In digestion trial, collection period (days) followed in ruminant is-

A. 2-3 

B. 5-7

C. 10-12

D. None

117. As per BIS, maximum permissible level of moisture in mineral mixture is......
A. 1%

B. 2%

C. 3%

D. 5%

118. Digestibility coefficient of nutrients of a feed will be .........on high level of feeding

A. High

B. Lower
C. not affected

D. None

119. Additional nutritional allowance for pregnancy is required during last.......... of gestation in dairy cows.

A. 21 days

B. 1 month

C. 2 month

D. 3 month
Direction for the question 120 to 154: Fill in the blank

120. Efficiency of utilization of dietary calcium for milk production is.........

121. RUSITAC stands for.........................................

122. ...........g DCP and ........ TDN are required for maintenance of goat.
123.  Efficiency of microbial protein utilization in dairy cattle is.............

124. High proportion of roughage in dairy cattle ration leads to .................. .milk fat
125. The experimental design wherein same animals are shifted from one ration to another ration for each treatment is called.. ............
126. In Tilley & Terry (1963) method of in vitro digestibility technique........... is used to treat the residue left after the first stage.
127.  The first limiting amino acid of microbial protein for wool growth and body weight gain in small ruminants is......... 
128. Dry matter intake in dairy goats is....... 

129. Dry matter intake in meat goats is....... 

130. Excess energy consumed by animals is as........... (excreted/ stored) 
131. Calf starter should contain protein from................ (origin).

132. Milk replacer is introduced with rations of calves when they attain........... (age) 
133. A cow in advance stage of pregnancy required ....... ....of TDN as additional allowance

134. The normal Sulphur to Nitrogen ratio in sheep for wool production is......

135..................feeding trial is used to compare 2 or more rations with each other
136. Undegradable or bypass protein (UIP) should be ..............of the CP in early lactation and .....................of CP in late lactation.

137. In high yielders on high plane of nutrition should be fed .........feed/ 10 litters milk produced above 20 kg of milk.

138. Duration of milk feeding to calves minimum .........days & maximum ...............month of age.
139. When output of N2 from the body exceeds that of input it would results ...... 
140. The appetite of lactating animals during early lactation reduced by........kg/day (up to 8 week).
141. A new system proposed in MAFF Technical Bulletin 33 to assess dry matter requirement of cows is based on .......... of body weight plus ........... of milk yield.

142. Endogenous urinary nitrogen &. Metabolic faecal nitrogen in ruminant is collectively .......... times great than non ruminant. 
143. Metabolic faecal nitrogen is about .......gm/100g dry matter intake.

144. Efficiency of ME utilization for weight gain in lactation is....... as that for the production of milk.
145. The cold water extracted fraction of feed crude protein known as ...........

146. Total N2 supply that is actually captured & utilised by the rumen microbes for growth and synthetic purpose, called as.........
147. In cattle, sheep & swine, increment activity in order of ..........
148. For high yielders, ideal protein content of ration should be..... % with ......% RDP
149. At peak production, cow may require ...... times as much as protein & energy vs. late gestation.
150. Fat cow syndrome” occurs due to fed ..........leads to excess deposition of fat in liver.

151. Milk production increase rapidly and peaking at ........ weeks after calving.

152. Endogenous urinary nitrogen is about ..........gm/kg b.Wt.

153. The metabolisable protein req. for milk production is .........g of milk protein in dairy goats.
154. The efficiency of use of metabolisable protein for lactation is ........
Answer Key
1. Chelation with minerals 

2. A. 23% CP and 75% TDN

3. Fattening 

4. Urine losses 
5. Low
6. Toluene Distillation Method

7. Dietary Energy
8. Methionine

9. Lysine

10. 3:1

11. 125 Kg

12. ii) B&C
13. Cattle fed good quality roughages seldom less suffer from mineral or vitamin deficiency
14. its protein, mineral and vitamin content
15.1-2 pounds of protein concentrate per steer/d
16. Energy producing feeds
17. The protein content of the roughage being fed
18. Need plenty of B-complex vitamins in their milk replacer
19. 6 weeks of age
20. Thin
21. To feed little grain for the first 2 or 3 days after lambing
22. 1:3
23. 40- 60 µm
24. Castrated Male

25. All
26. 62.5 %
27. Lesser

28. Sheep and swine has greater BMR than cattle & poultry
29. 0.35 & 0.34
30. 350 mg N/kg metabolic body size
31. 2.2 g N/day
32. 70 % & 65%
33. 36 & 28 %
34. i, ii, iii & iv
35. None

36. Methionine> Lysine> Threonine
37. All

38-42. Both A and R are true and R is the correct explanation of A
43. it is proportional to dietary nitrogen intake
44. i & ii
45. A. 1 ‐ II & III, 2 ‐IV, 3‐ I
46. A ‐ II, B ‐ III, C ‐ I, D ‐ IV
47. A ‐ IV, B ‐ III, C ‐ I, D ‐ V
48. A ‐ II, B ‐ III, C ‐ IV, D ‐ I
49. A ‐III, B ‐ I, C ‐ IV, D ‐ II
50. A ‐III, B ‐ IV, C ‐ I, D ‐ II
51. A ‐ II, B ‐ III, C ‐ I V, D ‐ I
52. A ‐ II, B ‐ IV, C ‐ III, D ‐ I
53. A ‐II, B ‐ IV, C ‐ I, D ‐ III
54. A ‐ III, B ‐ II, C ‐ I, D ‐ IV
55. 0.82

56. 0.96
57. 2.5 litres of milk produced
58. 2.0 litres of milk produced
59. 30 minutes
60. Ventromedial hypothalamus
61. Lateral hypothalamus
62. Both A & C
63. Chromic Oxide
64. None

65. None

66. NFE

67. 50-55gm
68. It does not provide energy
69.  All
70. Faeces

71. Urine
72. Chromic Oxide

73. 2012
74. 2009
75. 2013

76. 2013

77. 1994

78. EUN mg/d=146 W0.72 kg
79. UDP 20 % min. & RDP 9 % max by mass
80.  6 lts/day
81. P = a+b (1‐e‐ ct )
82. 3.0 % and 2.5 % respectively
83.  i, ii, iv and v only
84. In vitro technique
85. Both Statement I and Statement II are true

86. 22% CP and 10-20% fat
87. Metabolisable protein
88. 7 kcal

89. 10-15 %

90. 122kcal of ME/W0.75
91. 30%

92. 1188 kcal
93. B3
94. 22 & 20 %
95. Flushing

96. 5-6 % DCP & 60-65 % TDN
97. Methionine

98. Lysine

99. 40%
100. 47 g

101. 345g TDN
102. Cysteine
103. 20%

104. 40%

105. 60%

106. Nutrient allowance
107. Nutrient Requirement

108. Fibre digestion
109. Both B & C

110. 2.5 kg

111. 20 %

112. 2.5-3.0%
113. 3%

114. 1%

115. A ‐iv, B ‐ iii, C ‐ i, D ‐ii

116. 5-7
117. 5%

118. Lower

119. 2 month
120. 55-65%

121. Rumen simulation Technique
122. 3.0 g & 30 g
123. 65-70%

124. Low
125. latin square design (LSD).

126. Acid pepsin  
127. Methionine

128. 3-6% of BW
129. 4-6% of BW
130. Fat
131. Animal origin

132. 2 weeks

133. 1.1 kg

134. 1:5

135. Comparative

136. 35 to 40 % & 30 to 35%

137. 3% of extra
138. 45 days & 6 Month

139. Negative protein balance

140. 2 to 3kg/day

141. 2.5 %, 10 %

142. 2 to 3times

143. 0.5 gm/100g 

144. Same
145. Quickly degradable protein (QDT)

146.(ERDP) effective rumen degradable protein

147. 20 to 30 %
148. 19 % with 30-35% RDP
149. 3 to 10 times

150. High level of grains/concentrate

151. 6 to 8 weeks

152. 0.02 to 0.03gm/kg

153. 1.45 g/g

154. 67% 

