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*-PERSONALLY

I HAVE ALWAYS FELT THAT

THE BEST DOCTOR IN THE
WORLD !S THE VETERINARIANS

HE CAN'TAS( HIS PATIENTS

WHAT IS THE MATTER?
HE'S JUST GOT TO KNOW "

- W]LL ROGERS,

SENATOR, USA

L



Nothing remains unattainable when u collective
endeavour is made to achieve the goal of national
development.

H.M. I(ING BIRHIDRA

II'-r
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Bciry sdmtttd t9lhe Wofer;don sf
,t&rr.trwrY medidne,l solemnlY .

surrrrr to u* mg scletfirfic knoaildge
omd *ills for th |ranefit ol *ct t.5

thrangh the Protertion of. animal

*palth,ihe relisf of anlmal suffenng,

tlc con*rttatlon of lioestcr}., rrrrl$res,
it r- promotion of publlc.l*ntth, and

the ailqncement'oi medlcal knwbdge'

I will Practise mg Proferldut
con*ietfii'orulY, torth dgnitY, $f fui

keeplng $rfth tlrc PnncrPl* sf
oeteinary medical ethlcs'

I accept os o lifelong obligation the
contlnuol imProwmerrt oI mA

professiar ol hnoulledge ond competer*e
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Editorial

Nepalese economy is heavily dependent on Agriculture uhich
contributes 66. 4% of Gross Domestic Products, B0% of the total earnings
and over 90% of employment. Livestock rearing is an integral part of
Nepalese Agriculture system. Apart from their contribution in terms of
milk, meatrutool, hide, fuel & farm yard manure' bullocks are the main

source of farm pouer. It is estimated that contribution of livestock
subsector in Agricuttural GDP is atleast 25%.

A revierrr of our past efforts to boost tne production of livestock
products gives a clear picture of some success in meat and milk
production. But the grouing demand of these products due to uncontrolled
populalion grouth has adverse effect on the productivity.

The desj.re to fu1filI basic needs by the year 2000 A.D. and make

Nepalese to reach Asian standard is the timel-y and high thinking of our
beloved King Birendra. As food is the fj-rst basi-c need to acquire 2250

calories per day per person, an ideal livestock products should provide
at least '10% of the total calories.

ltje have to mobi-lize the available resources to boost the liveslock
production. This objective could be achieved uilh a physical
infrastructure created in the country as a livestock development efforts
in the past years. Effective mobilization of r anpouer, financial
resolJrces, mutual co-operation among SAARC Nations, Co-ordination and

commitment is a must.

Uncontrolled importation of qenetic materials and livestock
products has brought several nerL.r exotic diseases uhich are becominq a

great threat to our grouing livestock and Poultry industry. 0pen fndo-
Nepal frontier also creats uncontroll-able movements of domestic and uild
animals uhich provokes neu incidence of diseases. Quarantine act for the
implementation has been approved. In such circumstances it is advisable
for the Vets. and also the farmers of either side of the border to
remain vigilant so that any possible appearance of the disease can be

checked in time.

Land is limited and maximum agricultural production has been qeared

up and there is no alternative source of food except to boost livestock
production. In such condition if a farmer loose a producti-ve animal,
u-rhose very survival depends on his animal means a great economic

disasler to the family and complete paralysis of the farming system.

High cost of animal has made the farmer more conscious about disease
problems of their animal. Thus any disease that affects livestock uill
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nave serious and negative effect on aqriculture in generai and food

security in particular. Roughly estimated loss by various diseases is 30

to 4O%. If ure save this loss ui+.h prophylactic vaccination, proper

drenching, timely diagnosis and treatment of the productive llvestock'
there uiIl be automatically an increase in livestock products.

lLJe have highest animal density in the uorld and paradoxically the

poorest veterinary manpou1er (t:S,00000). The trained veterinary man-

pouer and their posti-ng in respective fields of veterinary services is
the main constraint rrrhich has been realised since last several years.
lhere can be no other opinion that the veterinarians can bring positive
impact on livestock productivity. LJe have to qive more services to

private sectors to boosl livestock industry.

HJYIG has to pay ful1 attention on the recommendation of the First
National Veterinary Conference. There should be a separate instiiute of
velerinary science under the Tribhuvan lJniversity trrhere sufficient
graduate level trained manpouer could be produced to meet the plesent

days demand of veterinarians in the country.

More technical journals should be provided lo vets to acquire mole

technical knouledge and can apply in lhe field to qive better services

to the farmers. Really the veteri-narians are the true friencs of the

farmer.

The Editorial Board i-s happy that, this special issue of 3uIletin
is being released by Honourable lvlinister for Agriculture, Lau and

Justice Mr. Hari Narayan Rajauria at the Inaugural ceremony of Second

National Veterinary Conference.

Lde urelcome all the participanls of the conference and LL,rish the

Second National Veterinary Conference a great success.

L



PAST PRESETUT AND FUTURE OF NEPAL

I,ETERINARY ASSI]CI ATITITI

The Nepal Veterinary Association (tttVR) uas established on 2024.3.11

and Iega11y registered on 2O25.11.13 (1S6?). From the very begining of

its establishment follor:rings Uere the regular activities of NVA:

(a) Executive Board meetinqs
(b) Annual General BodY meetings
(c)PublicationofBulletinofVeterinaryscienceandAnimal

Husbandry, NepaI, an official organ of NVA'

TheNVAhadbeenorganisingitsannualgeneralbodymeetingevely
year unlill 1980. Due to certain reasons the NVA uas unable to organise

its annual general body meeting after this period. It uas believed that

the veterinarians uere benefitted from these regular meetings through

exchange of knouledqe and experience among the participants and

discussions on the problems faced by the field vets and lheir possible

solution.

The NVA is proud to inform that inspite of many ups and douns, the

NVA had been publishing its official journal I'Buuetin of Velerinary

Science and Animal Husbandry, Nepalrr regularly since last 15 years. The

Editorial Board had been trying its best to improve the standard of lhe

publication Norrl the Editor is receiving articles from distinguished

national and internalional researchers, veterinarians and technicians

for pubtication. It is also a matter of satisfaction that the articles
published in Bulletin are being abstracted in the reputed international
periodical-s. Nor:l NVA is planning to convert this publication into a bi-
annual Journal of Veterinary Science and Ani-ma1 Husbandry'

The official circular is another source of NVA u.rhich plays an

imporlant role in diffusing the information regarding the NVA

activities, recent discoveries, and other information NVA receives for
circulation among its members from olher national and international
aqencies. NVA sends these circular to its members and concerned

individuals from time to time.

F(
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NAIIONAL VETERINARY CONFERENCE

rn 19a2 NVA decided to hold iLs national conference at regularintervals. The First National conference of NA rLlas herd on August.15 and16, 1983. NVA rr,ould consider it a great achievement in its 15 yearshistory. The inaugural ceremony of the First Nationar conference of NVA
uJas held in the ApR,sc harl on August 1sr1gg3. rnspite of certainqeneral and individual difficulties, all the Nepalese vet,erinarians,specialists from rndia and veterinarians rr,orking in Nepal have activelyparticipated in the First National Conference.

Rt . Honourable prime lrlinister lylr. Lokendra Bahadur chandinaugurated the First Nationar conference of [Jepa1 veterinary
Association by liqhting the ceremoniar lamp in a traditional fashion.
Honourabre lvlinister of Agriculture and Land Reform rylr. Hem Bahadur maI1apresided over the function. Distinguished guests, representatives ofprofessional organizations, pharmaceutical companies, Feed companies,
Hatcheries and concerned individuars attended the inaugural cerennny.

After the inauguration, three technical sessions Llere held onAuqust 1 5 and 1 6, 1 gg3. Technica.l papers on Livestock health,production, breeding, economics, Research, nutrition, specific andgeneral diseases, zoonotic diseases, Biological production, veterinaryfield activities etc ulere presented. A1t the participants of the EirstNational conference actively participated in the discussion onindividual papers.

0n August 16, 1983, consoridated recommendation of the conference
uas presented at the closing ceremony. rvrr. Bed Bahadur Khadka, Associate
lYlember, National planning commission u,as chief guest and Dr. Deep Raj
sharma, Act. secretary, Ivlinistry of Agriculture presided over thefunction. The prestigious gathering contributed a great dear in respectof sharing of knorrrledge and experience among the participatns. 0n the
same night' NVA 0rganised a veterinarians Night at veterinary complex,
Tripuresuar. The members and other invitees enjoyed the dinner and film
shotr.r.

The chief guests and presidents of both the inaugural and closing
ceremony assured the house that the HIvrG rrlilr give proper consideration
-J the recommendation of the First r\rationar conference. Ir!VA feel sorryto inform the concerned authority that after three years of its First
l\lational conference not even a single recommendation has heen executed.

Once again []vA is listing the recommendations of First rrlational
conference here under uhich need immediate attention of HryrG for thequickest and allround development of livestock sector in Nepa1.
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HMG PolicY On Livestock
Developnrent Reiterated

PM Opens Veterinary Association Meet
DY A Staff Reporter

?tima Minister Lokeritra Bahartur Chand has reitelated His Nlajesty's

Gorcmuslt's poticy to briog about qualitative improYdmetrt in admsl

hmbiDilry so as tq help smlll farmers improYe their ecotromic lot'

Prlho Mi.istcr Chand,
ibo ias dcliYctirg his

inaugtrral rddress io lh€
first nalionsl conl.rence
of Ncpal v.ltrin^ry Asso'
ciarion h.r€ MondaY, nol6d
that A PrcdominrntlY
a8rieullural countrY, like
Nopal bad regardcd aoimal
husb.odary as ao impoilanl
profca6ioD tbroughout lho
!8cs.

tliShlightitrg lh. imPor'
taDcc of aoimal h!sbandrY
in th. cosnlrY, Premi6r
Chaod sgled ihrt il Pro'
vidcd €mplcyment, dairy
produc$, mcii, wool, fcr_

Lilisers aod iransport

R.calling thai , Hi,
Maje(y thc Krrrg had i$u'
cd a clarioo coll lor livetlock
dcvolopoent in lhe biu
rcBioB!, Premicl Chand
cmphatshlJ lhe nced for
mcasures aimad {t me.tiog
tho r.quiremcnb of animal
fcad, pasturcr' vetcrlnary

$cr!:es snd Provbion for

FIBST NATIONAI COMBEX{CE

artiiicial insenlioalioD.
Proleciion o[ rnin)rls

from discas€s, hc said, la5
roimporknt requiremcnl.
He also poiDled oul that
ther! were insu6cicnt
grazing lands to moet thc
rcquireoenls ol lhc couD'
tyt liYeslock deYeloPmcnl,

Suessiog thc need for
meeting th, basic n.cds ol'
larmers .ngagod iD aniDal
husbandry. Prlile Nlitrister
Cband taid that integrated
rural p!ojecls \rould conhi'
bure siSDificrolly in lhir

Also spcaking from thc
chsir, Agricullure and Lrrd
R.forms iUinitor Henr Bn'
hodur Malit rouclrcd uPor
various .spe.!\ ,)f Iircstock
dev.lopm.nt aDd ilnderlioed
the impoilancc ol veterinar)

Mioister 1!Ialla slaterl

thal vel.rioarY clinics had
becne(ablish.d in rlL thc

seventy-fivc di(Iich ol lh.

Hc rl$ 
^dded 

lhrl
rrtilicixl inseminalioo pro.
granrnrc lrrs also bcing
ilcreasrogly €rpand.d in an
cnoil io imp.o!o the quality

He nored rhit lhe itupor.
tance of veleriDar:, doclo!
was couside.able in tlia
counlry whc.e skillod handt
*ere fdr loo fcw.

Earli.r, Nepal V6te.ina.,
Associalion pro6idelt Dt
N.B. Singh highlishtod rh.
ben.llh of nDinral hus bandr y
ir raising tho cconooi.
s(ondard of tha p.ople

Ceneral secrctary ol lha
Associrtion, Dr. D D. ,orhi,
ilnd Dr. Uday Singh ul6o
6hed lighl otr lhe objecties
ol lhe coDfelcncc,

The roday colferen@ i. ta.
iog pxrlicipsted by v6t6rin.r,
pcrsonn6l f.om nllov.r tha
couDu'y, including Bs.s0
liom outs;de Ncpal.

h_€pill Veterirrry Aso.
ciation has a rolnl of oot
hutrdrcd and iive,ncorb.rr
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Rt. Hon. Prime minister Shri L.B. Chand inaugurating the conf erenc*

Rt. Hon. Prime minister Shri L.B. Chand addressing the conference



Hon. Minister of Agriculture H.B. Maila addressing the conference

A section aud ience



Shri B.B. Khadka, Associate member, National Planning Commission

at closing ceremonY
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Honourable Minister
vith particiPants of

for Agriculture
the conference

Shri H.B. Malla



Consolidaled recornmendations of First
National Conference

!e have the highest animal density in the uorld and paradoxically
the poorest veterinary manpouJer. lnspite of good scope for self
employment as the professional, scientists, and opportunities in
private and public sectors for employment, the grorrrth of veterinary
manpoLrer is negative in this country.

There is demand for veterinarians in the Dept. of ttjild life' Dept.

:f Health services, Royal Nepal Army, national and international
:rarmaceutical companies, fnstitute of Aqricullure and Animal Science,
*alcheries etc. utmost, aIl the veterinary institutions, livestock
iarms and other activities under the Dept. of Livestock Development and

lninal Health are suffering because of the scarcity of manpouer, as a

:=sult the establishments are either in 1oU production or defunct in
-ost instances-

According to the recent statistics one Vet in this country is
serving 300000 heads of animals. It uould be clear from follotuinq
sr"atistics; out of total vets numbering 110, the Vets under lakinq their
lLJn private activilies 10, vets uorking in T.U. and other organizations
like Dept of uild 1ife, Dept. Health services, Royal ltlepal Army, Dairy

3evelopment corporation, BTC, APRISC, R!|\!AST etc. 20 and Iemaining vets

iave to shoulder different activities under the Dept. of Livestock
levelopment & Animal Health such as administration, Iivestock extension'
:leeding, Livestock farm management, vaccine production, Rabies vaccine
production, FIYID Lab Disease diaqnosis and parasite control project,
District Hospitals (?5) and regional directorate.

scarce veterinary manpourer is the main problem uhich has been

realised since last one and a half decades, unfortunately nothing so

far has been done to improve this situation.

The First filational Conference of llVA, strongly recommend to take

necessary steps to improve veterinary manpouler in lhe interest of
nalional development. Effort should also be made to establj,sh a

veterinary Institute in illePal.

2. In a veterinary degree programme courses on Livestock, Doultry'

Breding, Nutrition, fYlanagement, Agri. Extension, Livestock
Economics, Dairy science, Forage Production, Fural Development etc.
are also included. A veterinary graduate is capable to handle all
types of day to day activities of liveslock fatms, extension

activities, breedinq programmes etc. 1l is not uise to appoint one
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technician for llvestock hreeding activities and a separate

veterinariantotreatreprocluctivedisorders.Sofarvelerrnarians
are confined to veterinary Hospitals only' Doncern authorities tlill

surprise to knour that a veterinarian has to take a special course

"F0RAGEPR0DUCTI0Nilinhisdegreeprogrammeandindependently
produce fodder crops for a complete agricuitural cycle' In our oun

situation the choice should go for one person Lrho is equal-ly

capabletohandlethelivestockhealthandproducticnactivities.

Therefore conference stronqly request the conern authorilies to

provide equal opportunity to veterinarians to serve in the field of

Livestock production and extension activities'

3. So far there is only one facully (velerinary) under the Agricullure

Service. There are various types cf ac'"ivrr'ies under lhe Animal

healthorganization.Thevelerinaryfielcactivitvisquite
different than the Laborar"ory and Fesearch activities and need

quite different types of trained and qualified manpou-rer' To run all

lhese activities smoolhly and lo provide a stabili-ty in these

fields fol1or,:ing sub faculties should be formulated:-

(I) AnimaI Health facultY
(a) VeterinarY Sub facultY
(U) Rara veterinarY Sub facultY

(1I) Veterinary Laboratory faculty
(a) Vet. Research Sub facultY
(O) Vet Laboratory technology Sub faculty'

Torunthesopnisticatedandspecializedlaboratoriese.g.
Biological Products Lab., Disease lnvestigation Lab; Fabies Lab; FIY]D

Lab, regional labs and veterinary Hospitals smoothly the above sub

faculties are essenlial.

4. Establishment of National Anima1 Science Research Tnstitute to

carry out the necessary research activities in the field of

Livestockbreeding,nutrition,diseasecontrolanderadication'
development of effective biologicals etc'

Establishment of Disease investigation laboratories in all the five
reqions.

Foundation of flepal Veterinary council'

T.Thedesignation''VETERINARY0FFICER'tisstrictlyaprofessional
title.Therearecertaincriterionsuhichshouldbefullfilled

q

c
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:efore any body is given the title rrVeterinary officerr. In ,epalJunror technicians are being promoted as veterinary officer. Atechnician r:.iho is not a veterinary graduate can not be given the
'"itIe vet officer or Asst. vet. officer. Technicians ,orking in thefield of animal health can be promoted to some other gazzeied post
such as Vet. lnspector (in para veterinary sub faculty).

'-'eterinarians ulorking in laboratories, plannings, Administration
srculd 9et NON PRACTICTNG ALLOLJANCE.

Tle job of a veterinarian is furl of risks. A vet,erinarian not only:eals u.rith animals but also uorks rLlith organisms (Bacteria/virusi
"armful to 1ife. Therefore the life of all the staff uorking in+"tis field should be insured.

Rabies is a fatal disease having
- accires are available. Therefore the
vaccinated against this dreaded disease at

no cure but effective
Veterinarians should be
regular interval.

NATIONAL POULTRY FAIR

!n the auspicious occasion of 40th birth day of H.rvl.Kinq Birendra
-=:: 3ikram shah Dev, Nepal veterinary Association an- Entrepreneurs
:-;aged in Poultry jointly organised 'First t\lational Foultry Fairrr onle:29 and 3C,1984 (paush 15 and 16,2041 B.S.)

The chief guest lvtr. prithu N. Rana, Act. Secretary, rvtinistry ofaqriculture, inaugurated the fair and ty1r. singh Bahadur Joshi presided
over the inaugural function. Durinq the inaugural ceremony, chief guest
lrlr. P.N. Rana released the poultry Farming Book in Nepali (Kuknura palan
Ek Labhadayak ByarLlasay) written by Dr. pau;an K. Agraual.

The NVA tried to make the fair more informative so that the farmers
can take the advantage from the fair. Tark programmes on poultry
management, feeding, disease contror etc. by distinguished technicians
rr'Iere arranged at the mela site. The fair attracted large number of
:cri.try farmers and field technicians. The fair uas arso successful in
::eating interest and confidence among the rarmers. The fai-r uas
sc'ecul-ed for only one day bul on the advice of the higher authorities:f rinistry of Agriculture and Dept. of Livestock Development and Animal!eal-:h, +-re f air ulas extended by a day.

f'lvA f ee1 satisf action to note that af ter trL,o years of its
c;qanisation, peopre stirl remember the First l,tational poultry Fair and
<eep on requesting the Irl\/A to make the fair a regular event.
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Chief guest,Mr. Rana delivering the inaugural address.
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Chief guest,Mr. P.N. Rana releasing
written by Dr. P.K. Agrawal.

the Poultry Farming Book in Nepali

Mr. Singh Bahhdur Joshi, Chairrnan of the ceremony'
inaugural session of the Fair.

addressing at the
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A view of the participants attenCing the inauqural session of the
First National Poultry Fair.

6 view of the First l.lational Poultry Fair.



SCIENTIFIC TALK PROGRAIYIVIEs

To organise scientific talks, and share practi.cal experience and
knouledge among the national and international scientisrs, is one of the
important activies o:f l\lepal Veterinary Association. In the past r\rVA

invited lollouring national and international distinguished scientists to
deliver tal-ks on their respective fields.

Oct.18,1984: Dr A.K. verma, Retd. Director rnstitute of Animal Health
and production, patna, fndi-a, Veterinary Scientist and
Livestock consultant, ADB. detivered a talk on rrsnail
borne infection of men and animalsr.

Nov 11,1984: Dr. Konrad Bogel, Chief, Veterinary public Healthr'lrlH0,
Geneva and Professor of vet. rvlicrobiorogy & Epidemiorogy,
Univ. ofi lYlunich and
Dr. !Y1. Bahmanyar, ldH0 consultant for Rabies and Ex_
chief, Rabies Dept. for vaccine production and Research,
Pasteur Institute, Tehran delivered very useful tal_ks onItRabies and its controlrr.

Dec 4' 1984: Dr. Kamchad rylongkolkul, president, The science -society of
Thailand, presented a talk on frThai Experience on
research and development in Bio_technologyr.

IYlarch 1?, 1985: Dr. N.B. singh, fiember secretary, RONAST, delivererj a
talk on Emergency diseases and their control.

June B, 1986: Prof. pavel Jelen, ph.D, p. Eng. Dept. of Food Science,
t.Jniversity of Alberta, Edmonton, canada derivered a
lecture on Dairy products.

June 29, 1986: Dr. A.|'r.D. Nanavati, Formerry Head, Dept. of virology,
Haffkine Institute, Bombay, India presented an
interesting lecture on 'rnfectious diseases of men and
animals and their preventionil.

Besides above lecturesrNVA also arranged several slide and film shorrrs inthe past.

I

l

lj'l



Prof. Pavel Jelen, Dept. of Food Science, University
of Alberta, Canad.a,d.elivering a lecture on Dairf
prod,ucts

A view of the audience attending the talk programme.
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FUTURE ACTIVITIES OF NVA, IN BRIEF

Establishment of a Veterinary Library.
Exchange of Journal.
Publication of a monthly NE|TJS LETTER

Technical Consultancy and assistance in the related fiel-ds.
0rganisation of film shou.rs and lectures on zoonotic diseases and
their prevention in schools and colteges of the country.
Establishment ol ANrl4AL IL|ELFARE s0crETy 0F r\.lEpAL. A team of NVA
members has already started its r:-rork to formulale society
consli,tution.

The aims and objectives of the Society uj.l1 be :

a. Emerqency first aid to deal the accident and emergency cases
including the rescue of trapped animals.

b. To extend help in rerief u-rorks for animal-s under conditions of
femine, floods, landslide and disease outbreaks etc. (including
feed and health coverage).

c. Tg make available/liaison for Veterinary airj to sick and injured
animals through animal clinics, veterinary dispensaries, and such
other means.

d. To establish drugs bank for animals.
e. Efiorts to provide (or home finding) shelter and other basic

amenities to o1d, sick or stray animals through veterinary
dispensaries, gaushalas etc.

f. Mass education programme, for animar care, uelfare, management and
first aid, uith the help of audio visuar- aids, organizing
exhibitions, talks, animal shor:ls etc.

S. To motivate love for animals in school children.
h. To initiate and to organize junior branches of rhe society for

active involvement of young and school children.
i. To esr,abrish and mantain sma11 libraries on animal r:ler_iare and

rel-ated subjects rrrith the help of donations.
j. To publish ani.mal uelfare society bulletin periodically.
k. To coordinate the confluence of knorrrledge from different

disciplines rerated to animal uelfare and to ulork in corlaboration
,ith other organizations in relation to animal rrlerfare for
promoting its objectives.

1' To bring out picture cards, greeting cards, calenders, stickers
etc. in support of animal ulelfare.
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President :

Vice President :

General Secretary :

Joint Secretary :

Treasurer :

Editor :

lYlember :

Regional fiembers :

Eastern Region :
Central Region :

lLlestern Region :

fiid Uestern Region :

Far Ljestern Region :

IAA5, Rampur :

Dr. N.B.Singh
Dr. lvlrs. P. lYlanandhar

Dr. D.D. Joshi
Dr. Pauan K. Agraual
Dr.5.P. Gautam

Dr. Upendra tY'lishra

Dr.5.R. Bhandary

Dr. Dilip Sapkota
Dr. L.B. Chand

Dr. D.P. Parajuli
Dr.B.fi. Shrestha
Dr. B.B. Khadka

Dr. N.P. Shah

Professional News

Dr. D.D. Joshi, Dr. K.P. Dhakal and Dr. U. Singh have been prc-otted to
Gazetted First class and Dr. S. Singh, Dr. R. Roy, and Dr. S. Yadav have

been promotted to Gazetted second class (Asst. Sec, Level).

Dr. D.R. Adhikari, Dr. Bimal Giri, Dr. R.K. Khatiurada and Dr. K. Acharya

have completed their Masters degree.

Nepal Veterinary Association uelcomes neu, graduates, Dr. Narayan

Ghimire, Dr. N.P. Basyal, Dr. S.R. Aryal' Dr. K.P. Paudel' Dr. Dinesh
Singh, Dr. P.R. Bhusal, Dr. K.P. Premi, Dr. Rabindra Thakur, Dr. Karuna

Sharma and Dr. Amar Shah. lLle uish their successful professional life.

NVA has received Rs. 14000.00 as the financial Contribution for the
fiscal year 2O43/44 from Royal Nepal Academy of Science and Technology.
The NVA expresses its sincere thanks to R0[]AST for this financial
assistance.
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NEPAL VETERINARY ASSOCIATION

BUILDING FUND

NepalVeterinaryAssociationiscollectingbuildingfundforits
office building. trJe earnestly request our contributors to donate

generously torrlards the building fund'

Amount can be deposited directly in the Saving Account No 1911?'

NepalBankLtd;Headoffice,KathmanduorsendyourCheque/Draft/money
order or cash to Nepal Veterinary Association' Veterinary Complex'

Tripuresuar, Post Box 3130, Kathmandu' Nepal'

Nameandaddressoftheconiributoluiilbepublishedintheannual
issue of nBulletin of veterinary science and Animal Husbandry, Nepalrt'

LIFE MEMBERS OF NVA

(Cont. frm Bull. Vet. Sc' & A'H'Vo1 13)

36. Dr. Barbara Fargher, U'[l'NJ, Pokhara' fiJepal

37 . Dr. IYlrs. Poornima fYlanandhar, Disease

Tripuresurar, Kathmandu'

Investigation Lab.

XXIII IilORLD VETERINARY CONGRESS

The.XXf,IIlrjorlcJVeterinaryCongressuillbeheldinFlontreal'
Canada from 16-21 Aitoust, 1gB?. Registration forms available at NVA

secretariate.
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VISIT0RS IN 1986

Jaana Airakisnen (Student of Economics),
Kasarmikata, 4047 0014, Helsinki, Finland.
Taina Sateri (Veterinary Student)

Kaharintic ?9, 21290 Rusko, Finland.
Dr. Barbara Fargher (Veterinary Surgeon)

10, Fair urays, Llandudno LL30, 2H2 Guynedd, North llales, U.K.
* Dr. Fargher is uorking at UwIN, Pokhara and she has joined NVA as

a life member.

Prof. Pavel Je1en, Ph.D. P. Eng.
Dept. of Food Science, University of Alberta, Edmonton,
Canada T6G 2P5.

Dr. A.N.D. Nanavati, Formerly Head

Dept. of Virology, Haffkine Institute, Bombay, India.
Dr. Deuey Edulin ttlonty Jr. DVlv1, ilS, Ph. D.

Prof, Dept of Vet. Science
Universit,y of Arizona, Tucson, Arizona, USA,

* Prof . Ivlonty is uorking at IAAS, Rampur

Bruce Vande Steeg

4.

tr

6.

1

2824, ollowa Avenue

Davis, Lalif 956'16 USA

8. Peter S.V. Comont (Vet. Surgeon)
Churchill College
Cambridge, CBJ gBA, England.

J. Allen Forsyth, BSA, DVIII

Registrar, British Columbia Vet. ltled. Association,'1 01 -644 S.lr.
Ilarine Drive. Vancouver, British Co1umbia, Canada.

lvlrs. B. Joan Forsyth, B.S.A. DVlvl

Rosedal-e Veterinary Service Ltd. 7760 South [Jood Place
Burnaby, B.C. VsJ 2G?

10.

-,,1
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I'INANCIAL STATEMENT CI' NVA

(Irom April i9B5 - APrir, 1986)

lNCOME

3960.00

f0 ,000 . 00

130. 00

6 ,53z,oo

t zaL cL

EX?ENDITIIEE

Office SecretarY

Postage & StationarY 595.04

Pcrtv & Meetinns I8r.90

Bulletin publication 1I,317.50
\!or1d veterfnary

Association membershiP
& subscription charge 978.00

1)+ ,876 . )+0

r800.00Membership subscriPrion
and reneval

Iinancial lielP from RONAST

Building fund collection
Bulletin Sale & Advertisement

Bank interest & others

28 .326.2\

Balance sheet as at l5th APriI 1986

Balance as at

April 13, l98i
Surplus of the Year

.a o-* Uo

13,t[9.8)+

Total Es. lO'444.:J

Statement of ballance

-b'1xed Deposlt
Saving deposit
Checues sent for
co-L-Ieat lon
lue

:t,io. oo
27 ,ZLr.53

3, \28. Bo
)+ ,80o . oo

Total 70 , I+h)f . 33



THE EPIDEMIOLOEY OF FASCIILIASIS IN THE KOSHI HILLS I]F NEPAL

A.N. lvlorel * and S.N. Mahato *

Sunmary

The epidemiology of Fasciola qicantica uas siudied in the
intermediate and definitive host and the epidemiological cycle uJas

determined. Lvmnaea auricularia race rufescens and Lymnaea luteola ulere

identified as being responsible for the transmission of F. qiqantica in
the Koshi Hills of Nepal. The ecology of the snail uas studied at S

different habitats in Hattikharka panchayat.

lYlature infection in the snail r:las detecled from lYlay to August and

again in November.

The prevalence of the disease in caftle r.rras highest during the
monsoon and again in January and February.

Based on these findings, a control programme for the disease uJas

formulated.

Introduction

Bomme1i, Eichenberger, Singh and Basnyat (19?3) reported that
liverfluke infestation caused an economic loss of tlCR 200 million per

annum, (S 19.? million), and recorded infestation rates of 50-90fi in
areas belou '1830 metres a.m.s.1. The Central Veterinary Laboratory,
Tripuresuor (19?8) also recorded a Prevalence of 60fi in cattle and

buffalo. Tinau ltJatershed Project (1sBJ) found that 67.1% of untreated
cattle and buffalo rrlere affected uith liverfluke iir lYladan Pokhara, and

from November 198'1 to June'1982 the leve1s rose from 33.8fi to 62.2%. In
Humin, during the same period, the rate rose from 34.1% to 42.3fi.
Lor,lcock (1382), reporting on a survey conducted in the Pokhara valley,
found that ?9% of adutt buffalo, 66fi of adult cattle and 3?X of adult
goats uere positive for liverfluke on faecal examination.

In 19?3, Bommeli et aI collected snails from different reqions of
Nepal and found @ viridis and L auricularia raee rufescens to be

uidespread.

Lohani and Jaeckle (1s81 ) identified Fasciolg qiqantica' F.

hepatica and intermediate forms in uater buffalo and goats slaughtered
in Tansen, Pa1pa.

Pakhribas Agricultural Centre, Pakhribase, Dhankuta.
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In 1gBU, it uras decided to carry out a detail_ed study of the
epidemiology of fascioriasis in cattre in the Koshi Hills, concentrating
on Hattikharka panchayat, (altitude 610 -1830 metres a.m.s.1.), adjacent
to Pakhribas Agricultural centre, Dhankuta District. The crimatic
conditions and altitude range in this panchayat are comparable uith much
of the rest of the Koshi Hills. Results rlere recorded for 1991,1982 and
1984. Epidemiology in the intermediate host uas also investigated in the
Iast year of the trial.

ltlaterials and lvlethods

For the trials conducted in 1gB1 and 1982, 12 permanent ulatering
sources ulere selected at altitudes of 6?1 metres a.m.s.l. (Ior,r), 1068
metres a.m.s.1. (mid) and 16?8 metres a.m.s.1. (trign).

5 cattre, sharing each uater source, randonly serected and monthly
faecal samples collected. The faecal samples u.rere.analysed using the
differential- flotation technique described by seueIl and Hammond (js?2).

ln 1984 the triar uas slightly re-designed and expanded to include
a study of the epidemiology in the intermediate host. snail samples uere
corlected monthly from g of the 12 uatering sources previously
identified. A11 t,he snai,1s, live and dead, uere counted at each urater
source using a 0.1 metre quadrant and 10 random quadrant throuls. .A

proportion of the snails, preserved in '10% formalin, ulere sent to Dept
of Parasitology, Central Veterinary Laboratory, lrJeybridge, England for
identification and dissection, samples tr-rere also sent to the British
lYluseum, London.

The nr-mber of cattle sampled u-ras increased in 1g84. Initial.ly, 130
cattle over ? years, 128 cattre betu.reen s -'18 months and 20 calves 2 -4 months of age uere randomly selected for monthly faecal collection.
This number decreased over the year due to sa1e, death or drenching of
the stock by the farmers. [Jo faeces urere collected from cattle over 7
years in January nor uere any collections made in June and July due to
unavoidable reasons.

The faecal samples uere analysed using the flotation lechnique
described in the ilAFF. Technical Bulletin fto. 1B (1S??). It u.,as
subsequently found that this method, although faster to perform, uias
substantially less sensitive than the differential flotation iechnique
previously employed (Technical paper I\o. 74), hence the .lgB4 results
have been adjusted to account for this.

The meteorological data for Hattikharka panchayat is similar to
that of Pakhribas panchayat (for uhich ful1 records exist), therefore
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Dakhribas Agribultural Centre temperature and rainfall figures are
quoted in this paper, this meteorological stati-on being slted at 166?

retres a.m.s.I., latitude 2?o2t, longitude 8'1"7t.

Results

A. Intermediate host

1SB4 data shours that at high altituOe (EZe metres a.m.s.I.) only
snails r:.rith a si-mi1ar gross morphology to L auricularia race rufescens
uere found. Although cases of parasitism rrlith xiphidiocercaria uere

detected, only tuo cases of parasitism uith L qiqantica uere noted. L.
luleola species u,ere commonly present at lorrl (6?1 metres a.m.s.l.) and

mid (1068 metres a.m.s.l.) altitudes, but no L. auricularia species uere

found. Parasiti-sm urith F.oiqantica and Xiphidiocercaria occured in
snails collected from both altiluCes. Bithyniid snails ilere common at
lor,l altitudes and Chaeloeaster species in lymnaeid snails at mi-d

altitude. A fer,.r snails resembling L truncatula uere found at lorr
altilude in December, but these have not ye! been posit,ively identified.
No instance of parasitism ulith F. hepatica rrlas recorded.

The she1l of L. aurieularia race rufescens varied from light to
dark brotun rrrith a non-operculate aperture extending 2/3 Lhe length of
the shell uhich rrlas btunt ended. L luteola ulere similar in colour but
the non-operculate aperture uras only 1 /2 tne length of the shell ulhich

uas pointed. Although the internal anatomy of the snails uas

investigated, doubt sti11 exists as to urhether snai-}s classified as L.
luteola might not be examples of L. viridis.

The habitats under study uere spri,ng fed por:ds or paddy field and

uiere flooded uith running rrlater during the monsoon (June to September).
lvlost sites uere North to trjest facing, sunlitr permanent ulater sources.
A11 uere used as drinking places by livestock and rrlere contaminated uith
dung. Nasturtium officinale (uatercress) and unspeciated grasses greu in
the uater and Eupatorium adenophorus, N. officinale, bamboos and trees
greur around the uaterrs edge.

The average monthty population figures, divided into three altitude
ranqes (lou, mid and hiqh) have been given in Tab1e 1 - the highest
concentration of snails being found at the oeginninq of the dry season.

The percentage of snails harbouring intermediate staqes of F.
qlqantica are given in Table 2. The level of infection at high altitude
uas much louler than at lorri and mid altitudes.

I

l

l
I

__j{
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A single immature infection in January ulas the only evidence of
overrriinterinq infection in the 5nai1. Snails uith mature infections rrlere

most prominent in May and June (possibly July), declining in August.
There appeared to be a resurgence of nerrr infection at mid altitudes in
0ciobe::, although no mature infections ulere found at this time. A single
mature infectisn tr;as found in November at lou altitudes.

T3b1e 1: l{ean sn&il pcpulation (per square netre) 19Bl+

Tabte 2: :-erc:nir..ga oi snails harbcuring in-uernediate states oi lasciola,

Jan Feb tr1ar Lpr ]'Iay iun Jul Aug sep 0ct Itrov Dec

,]-l , 
I'n l, ,p'1" uiu 1,r lr[ rir'rlv rlr,lv j II i'I l 1I I }I I M

{wber ol
iaails
rxmined

2A IIR 23 \3 ,3 0 ]iIR )+5 )+3 \1 ,9

infec-
ted 'l' f

*l*l* 'l'l' 'l'l' 'i'l' 'l' ! 0 0 0 0 0 0 0

$Mber ol
rnails
rs@ined

)+9 i.IR 62 t36 6j 68 72 !55 r07

infec-
ted '1.1.

*l'*l* l" 2 rlL ''l'l' 3 lol3 0 0 3 2 1 0

Il@ber oJ
:nails
rsmined

60 l{R 5A 8)+ 62 88 NR 33 7 ,2 26 ,6

infec- 'l'l "i*1. 'l' 'll' '|, I'
r I 11 "l-1-

0 0 0 0 0 0

l: irm,r-.irr' i:rd:i" ,:rriair:nE gern l:alfs), I-:llearfl/ mature (redia ccnia:l:.:; develclec cercaria)
lj, r'":a!iij..: (ce:raria),lil : ttot re:crceri

B. Defilitive irLlsL

The prevalence of chronic fascioliasis, as detected by faecal egg
oulput, and the averaqe monthly temperature and rainfall records for the
years 1981, 1982 and 1984 are given in Figures 1, 2 and 3. Figure 4

allous comparison of the annual prevalence rate fLuctuations for the
three years under study and also records the average rainfall for the
years 1S?6 - 1384.

Altitude
Jm -Ee'c Mar Apr May Jua Ju1 Aug Sept 0ct Nov Dec
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Average nonthly liverlluhe prevaience, raini'al1 and tempera.ture (i9El)

O

-v600 Jt) )
-!ift

5ooE 23 &.:E
lY!

400 - 20

-iE.U-;
3oa6 Ls E

o.,
200 10 10 s

:'a
Ys

1tl0 < a 4,

E50
0
o
i{
-o 40

ql
otr30
o

,(d
) on
O ZU
!
Pi

O

4utr!
60c" 30:

ri ro
:!

500!?\;

400'2c:
ii

lou ; 15 3O=E*
,nn o l3 g,

}a
! n,
aJi

iooi sa

!50
o
!
B. 40

a

E:o
o

d
7u zo
!
Ar

JFI,lAIlJJASOND
Mon th

Figure 2: Average r,lonthly liverfluke prevalence, rainfaff and temperature (l98e)

These Figures shou, a high prevalence rate in January, declining as

the dry season advances and increasing again during the monsoon u,ith

another decline'early in the follorrring dry season. This pattern is not
so appretriable in 1984 due to the missing data for the months of
January, June and Ju1y, but such data as Presentedr is in general

accordance rrrith the epidemiotogy of the disease in the intermediate host
and rrrith the meteoroloqical records.

Prevalence
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Figure 3; Average monthly liverfluke prevalence, rainfalf and temperatroe (f9B]+)

JF}IA}IJJASO

Prevalence in January, June and July not recorded,

Figr:re l+: Average monthly fiverffuke prevalence (1931, 1-'1., -!3.) and average
monthfv rainfall lq75-lqg)r
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Tabfe 3 shotrts the monthly prevalence rate of Fasciola infection in
cattle, stratified by age. The young stock monitored in this trial had
been grazing uith the herd for betuleen 6 to g months before Fasciola
eggs uere first detected on faecal examination in September. This
primary infection fits ueII rrlith the presence of mature infection in the

snail.

Prevalence
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Discussion

At high altitude, 
. :r1I t auricularia race rufescens u,ere found,feu being parasitised uv L gio"nti*. At 1orLr and mid altitudes L.luteola (or possibly t-. ggFi" tn" intermediat" ;;; ;ciqantica. No cases-of infecteOEthyniid snails ,"." O"t""i; ;; ,rany instance of parasitism-ulith F. 

_hepatica recorded. These findings aresimilar to those of Bommeli 
"t gf tffi

The populations of L. auricularia race rufescens and !.ruteolafluctuated rrlidely during th" y";;-" January, uhen a";;"ffi;rainfall uere 1ou, the snail population ulas also at a lorrl 1evel, risingslouIy rlith increasing temperature in permanent rrlater sourees untilApril' (rnis may also be a reflection of higher concentrations due tocontraction of uater sources). From the onset of the monsoon, snailpopulations rose again slorriry, favourable elimatic conditions beingoffset to some extent by flooding of the uater sources rLlith a consequentdiLution effect. Touards the end of the monsoon (september - ,ctober),the snail population inereased dramatically ds rrlater movement srouled andallouled the grouth of suitable vegetation.

rnvestigation of the life cycle of the parasite in the snailindicated that the over-ulintering infection uas negligible, _ a singleimmature infection being found in January. Neul inf,ections urere detectedin April (coinciding rrlith pre-monsoon shoulers). rnfection in the snailsbuilt up in ttlay uhen the first mature infection" 1"on="qu"ni on findingimmature infections !n April) uere detected at rorrl altitude, possibly asa result of higher temperatures at this altitude. wrature and immatureinfections in June denonstrated continuing maturation of infectionderived from eggs hatching in April together ulith further hatching inlvlay' This pattern probably continued in July (during ulhich month no datauas corlected). Ferrr infected snails urere detected in August andseptember, indieating maturation and death of the Aprir and fiayinfections rrlith no further apparent snair infection taking place in lat-eJune' July and August; this may be due to the murtipliJity or uatersources available during these months rrrith a consequent reduction in thenumber of stock grazing adjacent to the uater sources under study, tothe rnonsoon rains d,utinq the pasture contamination of those animals

Prevalence (percent) of fascioliasis in cattre (1981+)

3J
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still grazj-ng these sites and due to the limiled practice of stall
feeding during the maize and paddy season (June - August). A resurgence
of infection uas detected at mid altitude in 0ctober from eggs hatching
in september - animals again having free access to these sites follouing
the maize harvest. By October, the dry season had started rLlith
increasing snair mortality as the drought intensified. This is born out
by finding only one mature infection in November. Finding onl-y one
immature infeclion in December confirms the previous findinq that the
over-uintering inlection is at a 1ou.r 1eveI.

lYletacercaria ingested by cattle from May to July become potent from
August to 0ctober as refrected by the high incidence of fasciotiasis
recorded in this trial . Houlever, rrlith the onset of the dry season, feu.r

egES deposited on the pasture survive and only the eqgs dropped in
lYlarch, April and May uilI survive to infect neu generations of snail-s
the follotrting year.

If the epidemioloqical picture varies litt1e from year to year,
then the resurgene of infection in snails in 0ctober rL,ri1l account for
the high prevalence of chronic fascioliasis in January and February.

The investigations described in this paper thus give a picture of
the epidemiological cycle of L qiqantica in the Koshi Hills of Nepal
(Fiqure 5).

Figure 5. Epidemiological cycle of F. oiqantica in the Koshi Hil1s,
Nepa1.

rf further investigations confirm that the over-u.rintering infection
is insignificant and that the bulk of the infection in snails is derived
from fluke eggs deposited on the pasture i,n lYlarch and April anrj again in
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September there urould be a good case for a single administration of
anthelmintics in February urith, perhaps, a furher drenching in late
August to control the pasture contamination. This approach ulill only
uork if all the stock are drenched urith one of the more efficient
anthelmintics.

lLJhereas dosing stock in the middle of the monsoon ulould not be a

very effective control measure, it may be justified on an individual
animal basis.

Control of snails using molluscicides during the dry season is of
doubtful value due to the large number of uater soLJrces, the great
biotic potential of the snails and the recurrent labour and equipment

costs.
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PRELIMINARY OBSERVATIONS ON ENZOOTIC BOVINE HAEMATURIA IN THE

HILLS OF EASTERN NEPAL

S.N. fiahato *

Surmary

Preliminary cIinicaI, pathological and epidemiological findings of
Enzootic Bovine Haematuria in Dhankuta, Terhathum and Taplejung
di,stricts of eastern Nepal are reported. Affected animals suffered from
intermittent chroni-c haematuria and progressive anaemia. Haematuria uas
due to haemorrage from tumours in the urinary bladder. Histopathological
examinations revealed the condition to be a case of transitional cell
carcinoma. The incidence of the disease appeared to be most frequent
duri.ng January to March and least in June and Ju1y. Cattle in the age
group of ? to 10 years uiere found to be mostly affected. The affecled
animals had grazed local grasses grouring' in forests and grazing 1ands,
supplemenled by crop residues and tree fodder. The forests and grazing
lands in this area are abundantly covered ,ith Egpgtorium adenophorum,
Artemisia vulqaris and various species of ferns including Asplenium spp.
and Pteridium aquilinum; the later being incriminated as a cause of
Enzootic Bovine Haematuria by various tuorkers.

Introduction

Enzootic Bovine Haematuria (eeH) is an important disease of cattle.
The disease is uorlduide in distribulion occuring mainly in hilIy
regions. Although the disease has long been recognised in various parts
of the urorld its occurance in Nepal has only been reported recently
(lvlahato, 1983). Previous papers from this l-aboratory, described the
prevalence of EBH in the hills of eastern Nepal (fvlahato, 1983) and the
haematological picture of EBH affected animals ({vlahato 1985). This paper
deals urith preliminary observations on clinical manifestationsr pathlogy
and epidemiology of EBH in this area. Possible aetiological factors
associated rrlith the disease are also discussed.

Itlaterials and [tlethods

Clinical records of the EBH cases brought for treatment to the
vaterinary clinics of Pakhribas Agricultural Centre during Aprit 1979 to
fiareh 1983 uere processed for purpose of this study. The laboratory and

post-mortem reports on EBH affected animpls uere also analysed.

Velerinary lnvestiqation Laborator;t.Pakhribas Agricultural Centre,
Dhankuta, Nepa1.
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DuringsepterriberlgE2,allthefarmsinelevenvillagepanchayats.
ofDhankuta,TerhathumandTaplejungdistrictsueresurveyed.ThedaLa
relevanttoEBH,suchasthesexofaffectedanimals,monthsandageat
uhich disease occured, course of the disease and the effects of the

disease on uork and production ulere collected. In addition to feeding

practices, fodder available durinq different period of the year and the

ueeds contained in the forages uere also recorded'

Results

CIinicaI manif estations :

clinical records revealed that apart from the character of the

urine there uas no other abnormatity in the early stage of the disease'

0nset Uas insidious and characterised by a slou and progressive coulse

uith frequent intermissions of haematuria of variable duration extending

from a feu.t days to months. The urine uas pale pink to bright red in

colour, depending on the quantity of blood. Numerous unhaemolysed

erythrocytes ulere seen on microscopic examination of urine' Some urine

contained blood clots. Occassionally, the clots blocked the urethra in

male animals. Haematology revealed anaemia in most cases, uhich rrrorsened

as the haematuria intensi.fied. In severe cases haernoglobin feII to the

Ievel of 30q/1. Haematuria ceased suddenly or sloujIy and reappeared

after a variable period. Data from the villagers revealed that the

recrudescence of haematuria r:las increased uhen the affected animals uere

subjected to rrlork 1oad. The affected animals became ueak and emaciated.

There uas a decrease in reproductive performance' milk yield and uorking

efficiency. The majority of the affected animals died uilhin thiee years

after the first onset of haematuria; houeverr some animals tr'rere recorded

as surviving for '10 Years.

Pathological f i ndinqs:

Autopsy of affected cattle revealed that lesions ulele confined to
the uaIl of urinary bladder. The entire ua11s urele thickened and

contained neoplasms of variable size uith gloss haemorrhages.

Histopathologically, the neoplasms uere identified as transitional cell
carcinomas.

Epidemioloqical f!n!!g:

A total 0f 1 ?1 cattle uith active haematuria rlere recorded in the

eleven panchayats of the t.hree district during september 1982. lrlo cases

1. P"Lhrib;, 2. .Iluga, 3. Phalate, 4. Ghorlikharka, 5' Sanne, 6'

Hattikharka, ?. fiurtidhungar E. Changer 9' Hangpang, l0' Niguradin'

and 1'l . Khamlalung. ri
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were seen in buffaloes or in other species. prevalence of the disease in
the different districts are shouln in Table 1.

Table 1: Freval_ence of EBH in the hills of eastern i\!epa1.

u.79

rt uras presumed that the number of animals brought to t,he clinics
for the first time reflected the incidence of the disease during
different seasons of the year. As can be seen from Figure 1, the
incidence of EBH ulas recorded almost every month, though most frequently
in March.

Figure 1 : Seasonal incidence of EBH
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The age of animals at uhich haematuria commenced is shouln in Figure
2. It can be seen from the figure that the highest frequency of the age

at ulhich haematuria commenced u,as seven years.

Figure 2: Frequency of age at ulhich haematuria conrnenced.
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Table 2 indicates that the majority of affected animals rr.rere in the
7-1O year age group. No cases u.rere reported from animals belou 4 years
of age. The sex ratio (wlale: Female) of clinically EBH affected animals
uas 1: 0.69 as compared to the overall sex ratio of cattle in the survey
panchayats of 1: 0.88. Horrrever, ratio of males to females uas 1: 0.? in
the affected animals r:ihich uere brouqht lo the veterinary clinics.

Table 2t Frequency distribution of sex and age groups in EBH affected
animals
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Cases recorded in 1 1

panchayats during
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Cases reported at
veterinary clinics
during ApriJ- 1979
to lvlarch 1983

315 229 B1 272 151 40

TotaI s 422 293 101 366 200 4B
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stall feeding is rarely practiced in this area. The majority of the
affected animals are grazed upon 1oca1 grasses grouring in forests and
grazing ]ands, except for a ferrl milch corrrs uhich are starl fed during
their lactation period. The most cruciar period for focjder supply, rlhen
animals are kept in a semi-starved condition is from January to April
uhen all locar grasses rrlither or remain dormant. During this peri.od
animals are mainly fed crop residues such as rice strau, rrlheat straui,
millet straul, dry maize stalks, husks and pods ol soyabeans etc and are
grazed upon dry grasses supplemented by tree fodders.

rmparata cylindrica, poqanotherum incans, Bistorta amLl'If-caulfl-
Eulalipsis binata, Eraqroslis tenalfe, paspalum commelsoni, Thvsanolaena
maxima, chrvsopoqon sppr Diqitaria spp and porveonum spp are common
grasses available in the area. Tree fcdders generally used are of the
Ficus, Bauhinia, sauraria, Litsea, prunus, certis, Albizia, fy]orus,
Dendrocalamus, Machilus, Brassiopsis and salix species. It is noteuorthy
that almost all grazing lands and forests in these areas are covered
tli-th Eupatorium adenophorum, Artemisia vulqaris and various species of
ferns including Asptenium and pteri.dium spp, uhich are usualry used as
bedding materials. Normalry animals do not consume fresh ferns unress
under starvation conditions or accidently broused during qrazing.

Discussion

The present observations shor,r that the bovine haematuria prevalent
in the hills of Nepal is a cancerous condition of the urinary bladder,
clinically characterised by intermittent chronic haematuiia and
progressive anaemia. Although the prevarence of disease is not great, it
appears that the disease may be causing considerable economic loss to
the nation. It rL-ras experienced during the survey that 'uhe prevalence
figures are someuhal distorted as the rocal farmers generarly conceal
the incidence of the disease because

(u) the price of animals is reduced if it is knourn that they are
suffering from haematuria and

(b) no permanenl cure is assurerj by the veterinary fiercJ uorkers;
moreover the clinical symptoms of the disease may be unnoticed
for months. Thus it is difficult to determine the exact
prevalence rate of EBH or to evaruate the extent of the loss
due to this disease.

The reason for a sudden rise in the incidence in August might be
purely circumstantial as farmers are free during this period to bring
their animals to the clinics after a busy rice pranting season in June
and Ju1y.
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Several agents have been implicaled as causing EBH, hou-rever the
specifi.c cause is still obscure. The main contender for aeliological
primacy is bracken fern. Rosenberger and Heeschen (1 960) produced

bladder lesions and haematuria symptoms typical of EBH in cattle by
feeding bracken fern (Pteridi_qm aquilinum) hay. Samaddar (1S?3) also
produced the disease in cattle by feeding a ration conlaining p.

aquilinurn. Nandi (1982) reported that prolonged consumption of a number

of Himalayan u-reeds eg. Arlemisia vulqaris, Asplenium thelipteroids
Mich., A. macrocarpum B.L. 0smonda reqalis, A. esculentum and P.

aqui-Iinum identified in forage, ulere associated uith EBH in the Tndian
hi1ls (Himalayas). The present study revealed that the grazing lands and

forests in the hi1ls of eastern Nepal are also dominated by the same

speeies of uleeds. In the absence of enouqh nutriti-ous fodder' the
animals are obliged to consume these ueeds and hence may develop cancer
of the urinary bladder.
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EVALUATION OF EGG LAYING PERFORflIANCES OF CROSSBRED CHICKENS

UNDER SEMI-INTENSIVE CONDITIONS

Krishna P. 01i *

SurnmarY

A eomparative study uas made on the age at first luy' eqg

production and egg rleighl of Light Sussex cross Loca1 (LS x Lo), Black

Austrolop cross Local (BA x Lo), lleu Hampshire cross Local (NH x Lo)

and Local (Lo) chickens under semi-inlensive condition.

Result shoued that LS x Lo chicken take significantly longer time

lo reach the point of 1ay than the Locals and other breeds (P(0.01).

A11 the crossbred exotic chickens shor,.red significantly higher e99

production than the Locals (P<0.01). The average egg ueiqht of all lhe

crossbred chickens uas significantly higher than the Locals (P<0.01).

There Lras no significant difference in egg production belueen IJH x Lo -
BA x Lo, BA x Lo - LS x Lo chickens. Betrleen NH x Lo and LS x Lo there

uas si-gnificant difference at the 10% Ieve1 (P<0.1)'

study indicated that Neu Hampshire is the best breed for upgrading

and crossbreeding putposes in villages as compared lo the other tuJo

breeds.

Introduction

Traditionatly many hill farmers keep scavenging indigenous

chickens. Government and doner agencies have put efforts to increase

production of these Local birds through crossbreeding and up-grading.

Informations on the performances of crossbred chickens uere

lacking. Therefore, the present study aims to evaluate the performances

of three different lypes of crossbred chickens under semi-intensive

conditons uith Locals as control. The study also aims to evaluate the

relative superiority of different crossbred chickens under lhe same

system.

Itlaterials and ltlethods

Light Sussex cross Local (LS x Lo), NerLL Hampshile closs Local (tt!H x

Lo), Black Austrolop cross Local (An x Lo) and pure Local (Lo) birds

ulere raised under broody hens. All of lhem uere reared under semi-

Pakhribas Agricultural Centre, Pakhribas, Dhankuta.
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intensive condition at lhe centre. Their grouth rate up-to the point of
lay rr.ras measured (lv1ore1 and 01i 1384).

The run space uas established uith Kikuyu (pennisetum
dandestinum); Clover (Trifolium repens) and cocksfoot grass and each
bird rLlas allor:led 3 metre square (m") of scavenging area. Addili,:narly
loca1 type of houses uere constructed in uhich housing space per bird
uas 0.17 m'. The houses rrlere kept open throughout the day.

Prior to the commencement of lay, each bird uas numbered uith
allumunium rLring band. Trap nests desiqned at the centre uere orovided in
each house. Each egg from individual hen uas marked.

Age at first 1ay, egg production, egg r:reight and clutch size of
each birds ulere recorded for one year.

Daily 0.055 k9 pe;idtd Supplementary food rrras given throughout the
year (Table 2). liJater uras provided ad lib.

The birds uere vaccinated against nerr,rcastle and foul pox disease.

Recorded data urere statistically analysed and lhe efficiency of egg
production as per supplementary feed given uas calculated.

Results and Discussion

Study on the performances of different crossbred and Local hens up-
to one years lay are shouln in Table 1.

From the analysis of the above results it shous that the average
egg rrleight of all the exotic crosses is signiflcantty higher than for
the Locals (p<0.01). ftre egg production from differenl crossbred chicken
is significantly higher than for Locals (eco.ot). Betueen different
exotic crosses e.g. NHxLo, BAxLo and LSxLo there is no significant
difference in egg production, hourever there is significant difference (p

<0.1 ) in egg production betu.ieen NHxLo and LSxLo. Regardi,ng point of 1ay
LSxLo take significantly longer time than the Locals and the other
breeds.

Itjhen considering the above results, it appears that l,lirlo chickens
seems superior to the other breeds in terms of total egg production and
total egg mass output ulhich is follouled by BAxLo. Hence for upgrading
the indigenous chicken in the hi1Iy areas lJeu Hampshire and Black
Austrolop breed of chicken seems better than Light Sussex.
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Tabie 1: Performances of different breeds of chicken u,.ldel. semi-

intensive conditions

Lraat s LSxLocal
n: l0

BAxLocal NllxlocaI I,ocal-
neB

Age at lst lay
( days l

17019 t5l9 f5Oiro lif f LU.

Average nmber of
eggs produced per hen
per year

L6cv5.9 171+39.4 I EB+32 L25+18.9

Average weight of
eee (e)

)+7.29+t-.62
(n 1599)

)+t.1+1.17
(" B:t )

)+5.65+t.7,
(n ror:)

39 . )+3rr.95
(n ee1)

Total egg
(e)

mas s / bard "1566.)1 a7) ) 1 Br-g?.2 \928,75

Average clutch No.
per year

r i.Ofl,u t0 . B+1. 3 Lr.28+-? .2L 11.6i2,38

Average cfuich rest
days per year

I>2t39 .a 1)+0. 5+58. \ 12l+.1)+t53 2\5.87!L7 .9

It is al-so interesting to note that the egq production from loca1
chickens is greater than it has been reported by Shrestha (1382) and 01i
(1984). Such increase in egq output from the Loal hens may probably be

due to frequent collection ol eggs from the nest and avoiding hens to
sit on the eggs. It therefore appears that the egg output from

indegenous hen can be greally increased by frequent collection of e99s

from the nest and forcing them from going broody.

LJith respect to the broodyness, lhis investigalion confirmed that
all the three different types of crossbred hens have broodyness

characters. They can be used for village incubation after feul clutches
of eggs have been layed in order to reproduce replaeement chickens.

Economics of semi-intensive system

In the hilly areas of Nepal, lack of balanced poultry meal, poor

marketing s'y'stem compounded uith +-ransportaton and communication

facilities, restricts the adoption of intensive system of poultry
keeping. Traditional scavenging system is most commonly practiced.
Allhough the later system is the mosl efficient (as lhis syslem requires
very little input) houever, high production rate (upto 60%) and

difficulty for treatment in case of disease outbreak have limiled its
effi-ci-ency. Therefore many problems of these nature could be greatly
reduced if scavenging system is suitched tou.rards semi-intensive methods

of poultry keeping.
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This sludy indicated that even uith liltle food supplemenlation

(0.C55 kg/day/hen) under semi-intensive conditions, the productivity of

local hens greatLy increases. Table 2 shorls lhe amount of food

supplemented for aII lypes of chicken and food cosl per dozen of eqgs.

Hen Tvpe .Igtal-feed Cost/kq Total food cost/dozen

supp_lemented of feed ega of eqqs.

in a vear(kq) Iaid in
a vear

LSxLo 2C)a.75 NCRs 3.50 15sg NCRS 5"2?(0.2s US $)

(n=10) =0.19 Us$

BAxLo 100.3? NCRs 3.50 855 NCRS 4.s3(0.2? US $)
' (n=5) =0.1 e Us$

NHxLo14a.52NCRs3.50/:|N[Rs4.49(0.28US$)
(n=r) =c.1 s US$

Local 160.6 llCRs 3.5! gS'/ IJCRs 6'??(l'3? US $)

(n=e) =0.1 s US$

Note : Dne US$ = ltlCRs . 'i B .00

Diet Cornpr -'tion

Thecomposi-tionofsupplementarydietisshorilninTahleS.The
ration seems to have optimum level of energy i.e. 12.26 lYlJ[lE/kg of feed.

Table 3: C-.rmpcsition of gpplemenlry-lE4

Ingredients Floportion gl Estima!:9-.energy value

Inqredients W

M^l -- 37 525.2I'taLLC

l.:Jheat. '1 0 12? ' 4

Molasses 4 4lr'3

Rice Polish 25 341 '4
Fish rneal 1 0 115 '?
Bone rneal 2.5 '7

Roasted sovabean 5 65'88

lYllnimix 5 -
5a1t 0.5
L.ire stone 1 -

122B.BB per 1C0 kg feed100

l
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Esr-imatecl enelov requiremenlfor different tvpes of birds

Energy requirements for the experimental birds derived from ARC

(1s?5) equation are shoun in Table 4'

Tatrle 1: Estimaled engv requirement fo! lavinq hens (peI bird/vear)

Hen Tvpe Averaqe
bodv ureiqht

(te)

Enerqv * Total

-

required ene-rgy

oer dav require-
mlmF ment per

vear/l.rlJlvlE

Enerqv EnerqY
4

suoolied from

from diet eating
IYIJIYIE uJorlllsr

insects
Tender -
OIASS+

etc

LSxl-o

BAxLo

NHxLo

LoxLo

1.8
l.o
l.b
1.4

a ntr

2. 05

2.05
1 .50

748.25
748.25
748.25
547. s0

246
246
246
246

502.25
502.2s
502.25
301.50

lir@, o lncludes Ir'!E required ior grouth and egg production'

FrorrlheTable4itappearsthatmajorproportonofenergyis
sllpplied lo lhe chicken throuqh scavenging' Houever althouqh

informations about the performances of these different crossbred

chickens under intensive conditons are lacking' it can be stated that

highproportionoftheirtimemusthavebeenusedingettingthe
r-rutrients from the yards reading to rorrler egg production. This can be

partty explained by the number of clutch rest days as shoun in Table 1 '

Eff'c'encv 'n eqq product'on (under sem'-intensive condition\

Effir:.encyisverydj.fficulttodefineruhiehcanhavemanymeaning.
Generai deii.itisn involves a ratio of rroutputrr per unit of ttinputtr

(spedaing, 1381). In this study, the amount of food energy supplemented

lothechicker:isconsiceredllinput'lasotherfactorsulereconstantfor
ail the chickens and for rroutputrr the amount of energy yield after

biolcgicaiprocessingfromthehensintheformofurholeeggis
considered, urhich is shorrln in Table 5'



Tqble 5: Efficiency of eoc output in different crossbred and local

Traits LSxLo BAxLo NHxLo LoxLo

Average egg production
per year

160 171 188 125

Average e99 rrreight (9) 47.29 45.1 45.65 33.43

Energy yield from egg/hen
year (mwr)
(0ne g. of uhole egg =

o.o2? r4Jt\lE

or 1.62 Kocal (Spedding 1981)
204.25 208.22 231 .71 '133.07

Input/Bird tuJlYlE 246 246 246 246

Efficiency urith
supplementary feeding s0% ezfr 1027 5e%

From lhe Table it appears that uith the same amount of food
supplementation NHxLo chicken seems relatively eificient than the other.
Local chickens are less efficient because they are not selected for egg
production.
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NORFIAL VALUES OF CERTAIN BLOI]D CONSTITUENTS IN BUFFALI] CALI/ES

L.L.Dassn P.ltJ.Sahay and A"A.Khan,

SumarY

Some basic and important blood constituents like haemoglobin, tor

srum protein, serum sodium, potassium and chloride and plasn

ricarbonate rr.rere evaluated in normal buffalo calves and reported.

Introduction

In health, various biochemical constituents of blood are maintained.

uithin normal limits. In diseased conditions the integrated reactions

inside the cells are altered resulting in far reachi-ng effects. so, it
becomes imperalive to have a knouledge of different blood constituents

uhen the animal is in health. This r:lork documents the normal values of

certain blood parameters in buffalo calves uhich uill be of immense help

to the clinicj-an to assess the magnitude of deviation from normal limits
in diseased animals.

Flaterials and llethods

The present investigation uas conducted on eighteen clinically
heatthy male buffalo calves of one to one and a half years of age. The

calves rrlere kept on isomanagerial conditions. Blood samples uere taken

by jugular veni-Puncture.

The haemoglobin uas estimated by Sahli haemoqlobinometer (Hauk, et

aI., 1S65), ,"ru, sodium and potassium by Flame photometer (Harrrk, et

If., f965), total serum protein by colorimetry as reconrnended inrrBausch

and Lomb CIinicaI Methods and Calibrations manual (cat. no. 33-29-46)rr.

Serum chloride by Sigma Technical Bulletin No' 830 and plasma

bicarbonate by Van-S1yke (1922) method.

Ranchi VeterinarY Co11e9e:

Birsa Agricultural university' Ranchi - 83400?
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Results and Discussion

Tab1e shouing normal blood picture in buffalo calves.

Blood constltuents

Haemoglobin (9m fi)
Serum Sodium (mEq/L)
Serun Potassium (mEq/L)
Tota1 Serum Protein (gm t)
Serum Chloride (mEq/L)
Plasma bicarbonate (mEq/t_)

Va1ue + S.E.

9.45 + 0.66
141.4O +. 2.80

4.25 + 0.15
5.60 1 0.22

94.?5 1 1.48
28.53 + U.38

It is essential to estabrish the norms of biochemical constituents
of blood and serum in different animals since in crinical and
experimental investigations the interpretation depends on these values
(singh et al., 1g7z). The values of sodium (141.40 mEq/L) and chloride
(34.?5 mEq/L) in this study r:.rere conspicuously different to the values
163.86 and ?3.36 mEq/L, respectively reported by Sodhi and Singh (1g?4)
and 181.38 and 77.88 mEq/L, respectively by Bhutani and Nangia (tszs).
These uide variations can probably be attributed to regionar soil
variations. HouJever, the value of serum potassium of the present study
(4.25 nEq/L) rr,as comparabre to the former stucly (4.36 mEq/L) and variant
to the latter (7.a9 mEq/L).

The average value of total serum protein in this stucly ruas 5.60
Sm%. The same ruas observed to be 6.30 qm% in buffalo calves (matik et
al. , 1 S?4) and 6.95 gm% in Hariana CorL.rs (pyne & lvlaitra; 1SB1 ) . The
haemoqlobin levet (9.45 gm%) in the buffalo calves of this investi.gation
uas marginally different to the value (10.S2 qn%) observed by Malik et
a1., (19?a) in the same species. 0n the contrary, the plasma bicarbonate
level (28.53 mEq/L) of this study uas higher than the value (25.57
mEq/L) observed by sodhi and singh (19?4) in buffaro-calves. Fyne and
Itlaitra (1982) have also reported variations in many of the blood
parameters, not included in this study, from the observations in the
same species by other uorl<ers. trlo explicit explanation has been offered
for these variations.
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FASCII]LIASISINNEPAL:PRoBLEIYISANDPRoSPECTFoRC0NTRUL

Bhoj Raj Joshi *

SunmarY

Fascioliasis is a serious livestock disease of Nepa1. Efforts has

been done by various uorkers to identify the fasciola and snail species

ofNepal.Lifecycle,epidemiologyandpossiblecontro}measureshas
been discussed. It has been suqqested to carry out epidemiological

studies so that suitable control measure against this economically

important discese could be developed'

Introduction

Fascioliasisisprobablythemostuidelyspreaddiseaseinthe
animal population of Nepal, and perhaps, one of the important cause of

Iivestock deterioration. The economic losses caused by fascioliasis is

difficult to establish in terms sf production losses' Various tlorkers

have estimated these losses in terms of milk yield, r:jeight gain, u,rool

yield, lambing percentage, birth ueights and glotilth rates of lambs. Hope

coud"ry (19?6) also shoued siqnificant improvement in fertility rate

after treatment against fascioliasis. Soliman and zaki (1964' cited by

El-azazy and Vanveen 1983) estimated a loss of 100 and '150 litres of

milk/head/year in cattle and buffaloes respectively in tropical

countries.

Though the accurate economic loss caused by fascioliasis is not

available, it is obvious that this is a very constant and chronic

disease reducing the productivity of the infected livestock.

The fluke

Thoughtheploperstudyhasnotbeenconductedtoidentifythe
fluke species from different parts of the country it is qenerally

believed that the Fasciola qfqglfligg is present in most part' of the

country.Somerrut"."n,pr"collectedbyPACuereidentifiedaSF.
qiqantica. Hotr;ever, the samples collected in Palpa area uere identified

as F. gig3g!!g, F. hepatica and also an intermediate form of both the

"uo* "p""i"r. 
lon*i 

"no 
l""ckte (1S81) found all the three species in

* Lum1e Agricultural Centre, Lumle, Pokhara, Kaski'
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the same animals. The emergence of the intermediate species has also
been reported by other rLrorkers in various countries (Price 1953, Kendal
1 ss4).

Considering the vast topographi-ca1 and climatologial variation
uithin the country, it may be assumed that the infection of F. hepatica
is prevalent in the high hi11s, mixed j.nfection of L hepatica and F.
qiqantica in mid hi1ls and L qiqantica in Terai rL.rhich uras also
suqgested by Lohani and Jaeckle (1981). The same situation uas observed
by kendall (1S54) in Pakistan uhere the demarcation line of L hapatica
anci F. oiqqntica infection uas ?000 a"s.m.1.

The Hosts

All lhe herbivorous animals are the susceptible hosts for Fasciola
spsr including human beings, and in some countries e.g. in peru human
infection is quite a serious problem"

Although any herbivorous animal is a potential host ior Fasciola,
Boray (1SOS), divided the animals into three groups on the basis of
resistance exhibited against fascioliasis, some animals exhibit a

considerable resistance toulards the infection. These animals include
srrline and equine species, uhere the infection does not remain for long
period and the disease is not very serious, but these animals may act as
a source of infection in a disease free area. These animals may act as
the carriers.

The other group of animals includes cattle r.rihere a significant
resistance against fascioliasis is shoirln and infection is setf
terminated, but this resistance has shor:ln to be very much depended upon
the state of nutrition of the animals. Up to nou, no ulork has been done
regarding this resistance in but'faloes.

Sheepn goats and rabbits are shouln to be the animals of least
resistance and infection continues throughout the animals 1ife.

rn Nepal, fascioliasis is considerd as a serious problem especially
in buffaroes, uhich does not necessarily reflect the true picture of
i-nfection and the other animal species might be equalty infected.
Houlever, it is clear that, in general, the infection is at a 1or:l level
leadi-ng to a chronic infection.

This could be assumed, because the epidemic of fascioliasis causing
heavy mortality in sheep by acute infection has not been reported in the
mi.gratory or stationary sheep flocks of t,he country. Houever, it does
not exclude the possibility of chronically infected sheep and goat
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population and other animal species. Thus a survey to identify the
percentage of infection in different animal species at different
altitude level-s in different parts of the country may be helpful to
identify the suitable climatological and ecological requirement for
snail breeding.

The Intermediate hosts

It is generally accepted that the mud snail lymnaea truncatula and

aquatic super species of Lvmnaea auricularia are the important
intermediate hosts of L hepatica and L qioantica respectively (Boray

1965). Kendall (1965) suggested Lvmnaea rufescens in several -varients
acts as a intermediate host for F. qigantica in Indian sub-continent.
Some specimen collected from PAC area uere identified as Lvmnaea

viridis, rrlhich has also been reported as the intermediate host for F.
qioantica in Phillipines. Although' the intermediate snail host for L
hepatica and L qiqantica are considered quite distinctr and normally
development does not occur in other species; houever, Harith (1SZZ)r in
his experimental study in laboratory condition found that F. hepatica
develops normally in L. auricularia as it does in L. truncatula and that
F. oiqantica develops normally in L. truncatula as rrlell as in L.
auricularia, but the development uas significantly influenced by

temperature.

These studies and observations indicate that Fasciola can adopt to
vari.ous snail species provided the other conditions are favourable.
Thus, a survey of snail species and snail habitats from different
ecological and climatological zones of the country is desirabler
because, it may be considered that, due to the vari-able climatological
conditions uithin the country, different snail species may act as an

intermediate hosts for this parasite.

Epidemiology

To complete the life cycle and to pass the infection from one

infected animal to other, @!g!g has to pass through different
envi-ronmental conditions and each stage is subjected to a varying degree
of unfavourable factors. The epidemiological dynamics of the parasite
and successful transfer and establishment of infection from one host to
another, depends upon the micro and macro-climatic conditions such as

the shade characteristics, voJ-ume and heighl of lhe pasture, the grazing
and feeding habits, manaqemental systems, immunologica] and nutritional
status of the hosts, the presence and number of the intermediate hosts,
the number of infective stages and eggs in the environment and the
interaction of these variables (Ollerenshau & Smith '1S69)'



55The infection of this parasite not only depends upon the suitablecondition for the continuity of its life cycle but arso depends upon therivestock manaqement system ulithin that area. rn Nepal the livestockmanagement system varies greatly from one place to another and from oneanimal species to another.

rn general, buffaloes are reared on stalr fed condition mainly ongrass qroun in the terraces and banks of the fields during the monsoonand post-monsoon period, and entirely upon the crop byproducts and treefodder durinq rest of the year. [dhereas, the other animar species aremainly grazed upon common grazing areas, fa110r:i lands and in jungles,and sta1l feedinq only plays a supplementary ro1e.

rt is commonly found that in these grazing areas most of the pracesare dry and unsuitabre for snair habitats and the area suitable forsnail breeding is limited. Ho.r,,ever, the r:latering places may play a veryimportant role for disease transmission, because this r:lirr provide a
,,:::::::,^snai1 habitat and condition for the continuity of parasite,s
ffr u ururE.

The climate in the eountry is almost dry except during the monsoonperiod' rt is observed by several uorkers that, in tropical countries,ulhere temperature is not a limiting factor for the development ofFasciola, rainfalr and moisture condi.tions are the significant limitingfactors for the development of fascioliasis.

The Fasciola eggs do not survive desiccation and aie kirled in thedried dung pads and presence of moisture firm is essential for thesurvival- of eggs. The devel0pment of eggs does not occur unless theybecome separated from the faecal ,""= 16it"r"""n"r'rttnj. Henle (19?5)found that eggs of F. hepat'ca could survive for 30 days in summer and50 days in tuinter in diluted manure, but died in undiluted manure.

::I::t* 
(1s?B) round that r"rn"niini at 27 c ki11ed rhe eses by 1s

Considering these facts, it can be assumed that faeces of infectedanimals can be regarded safe after proper composting, as uer-I as thefaeces voided during uinter, and summer months in the fields does notplay a major role for the continuity of life cycle. Horrlever, theinfected fresh faeces dropped during ,on.oon and pre-monsoon period inthe suitable snail habitats can be a significant factor for ciiseaseperpetuation. This factor rrri11 be more clear after observing theviability of egqs in different climatologicar conditions uithin thecountry.
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Paddy cultivation and the paddy fields provicles a very ideal

condition for snail_ development in this counlry and the grasses or crop

byproducts produced there' are the possible potential source of 
"he

infection; uhich is reftected by the high percentaqe of infection in

stall fed buffaloes in this country'

To break up ihis continuity of life-cycle a systern shourd be

developedrsothatfarmerseouldbeadvisecitomanurelheirfieldsrrlith
properlY comPosted manure onl-Y'

The snails possess a high deqree of aestivating and hibernalinq

ability and can survive for a lonq period' The external stimulus for

aestivationandhibernationismolslureandternperaturerespectively.
The "over uinteringrt infection in snails might pJ-ay a crucial role in

disease transmission even uith the absence of infecled manure durinq the

initial stage of pJ-anned fascioliasis control programmE' and this aspect

should not be neglected'

Inqestion of the grasses contaminated by Fasciolq metacercariae is

the principal uay oi disease transmission ' 
houever ' 

Foray ( 1 969 )

,"o"ti"o that 10% of metacercariae encyst on rLlater surface also'

fiany u.;orkers have studied the viability cf F ' hepatica

metacercariae and found that after '14 days at +35 C' they are not

viable. Relative n'*iaitV of 30% or more is necessary for prclonged

survival especially at high temperature' Very feu sr-udies have been

conducted to study th" ui"Uifily of L qioantica melacercariae' Burino

and Chaudhary (1982) from Pakistan' 'upfild 
thut' metacercariae of L

qiqantica uere found to survive even at the temperature of 60 C'

provided that, relative humidity is greater than 60 percent' Kimura and

Shimizu (1S?B) from Japan' found lhat al +2 C to +28'5 C arrd irith a

humidity of 3?-BB% metacercariae of F' qiq?ntica t:*:ln,viabIe after 120

days in ,1"" ,rrur, 
";;;;,--soruvlrffi),Eted that' properrv dried

and slored hay or straur is unlikely to produce a substantial infection'

Ross and lvlcKay (1929, cited by Boray '19E8) observed :n?:- ""tutercariae
are very susceptible tc desiccation anC in summer survived onLy 2 days

insunshineandl?daysinshade'Alicata(1s38'cileoby(endall1965)
reported that, metacercariae of L hepatica or F' qiqanlica did noi

survive in silage'

From +-hese studies' i-t is clear that melacercariae can survive for

a considerable period' depending upon the temperature and mois+'ure

conditions for a particular place and Fasciota species' It is not

possible, at this stage, to state horrr long lhey survive in the

contaminated grass or strau in our country' but it is certain that there

**)
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rrlill be a great variation rrlithin the country, depending upon the clirnate
of the particular p1ace.

It seems that, the potential source of infection is the grass or
crop byproducts collected after the mid-monsoon period to 2-3 months
post-monsoon period, but, it cannot be said conclusively, until it is
properly studied in the different climalological condi-tions uithin the
country.

Considering the climale, cropping pattern, and anirnal management

practices uithin the country, it seems that, the i.nfeclion of Fasciola
is not a continuous process and perhaps lhe cycle could be interrupted
at one o! more stages, if a careful control programme could be designed.
But the other fact is that, fascioliasis infection is so common in the
animal population of the country and despite some effort of ils
treatment by mass drenching (TtLlP 1S83), it is as prevalent as it uas

before. Realising these facts, it is clear that, by the existing
methods, lre should not expect any break-through in controlling this
disease.

Treatment

The available drugs for the treatment of fascioliasis in the
country are Carbon tetrachloride, hexachlorophane (Distodi-n),
hexachloroethane (Rvlolhane) and Oxyclozanide (Zani1) and all the drugs
are used, as and rrihen required. As the epidemiology of the disease is
not knoun, any slrategic medication could not be suggested and is not
practiced.

A11 the available drugs are only effective against the adult llukes
only "

Possible control strategy

The first and foremost step of any control programme is to
understand lhe epidemiology of the disease for that particular area. As

the climate rLlithin the country is much variable, the epidemiology of the
disease r:1i11 be different in Terai, mid hills and higher hi11s. Even,

uithi-n these three main ciimatological zones, there mighl be variations
depending upon the rainfall and animal husbandry practices.

It rLlil1 only be possible to mobilise a1I the available efforts
touards the control of this disease uhen the infection cycle of the
parasite could be revealed.
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Anthelmintic medication is the most efficient and practical means
of disease control, but the dosing of anthelmintics should not only be
oriented for the elimination of the parasite ulilhin t,he animals but arso
ulith the objective of reducing the risk of further spread of the
disease.

Along ulith anthelmintic medication, the limited habitats of the
snails, could be treated as required by some of the efficient
molluscicides nor,l available (".s. Frescon), houever, recolonization
after 3-6 months of treatment is common.

Proper composting of manure before its use in rice field may be
helpful to avoid the contaminalion of the snail habitats. The composti.ng
period could be estimated after studying the viability of eggs in
manure.

Rice straur and the grass collected from the paddy fields are
suspected as a potential source of infection to the animals, houever,
viabilily of the metacercariae in these sources has not been studied.
Efforts should be made to avoid these sources.

The fallout land after harvesting rice crop used for grazing might
be a potential source of fascioliasis infection upto the viable period
of metacercariae, and the treatment of the animals grazed in these
fierds before the estabtishment of the infection could be a possible
approach of control.

Thus, uith all the possihle methods, control should be regarded as
a unified concept. The emphasis on one method or another depends upon
variations in snail habitats, livestock density, cost of contror methods
in relation to livestock productivity as rr;e11 as on rivestock management
and agricultural systems, topography and climatic condition of lhe area.
The emphasis should be on a fu11y integrated approach based upon sound
epidemiological data.

Conclusion

The tuo principal methods of fascioliasis contror are chemotherapy
of parasitised hosts and destruction of the intermediate hosls. For the
chemotherapy efficient drugs are noul available rL.rhich are active against
all stages of lhe parasite. A knou.rledge of loca1 epidemiology of the
disease is, houlever essential in order to obtain the maximum benefit
from chemotherapy, so that animals can be treated before liver damage
becomes established, as u.re11 as, the pasture contamination by the
parasite eqgs eould ue avoided.
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Because, the losses are considerable crue to this disease in thenational livestock population and drenching by the existing drugstlithout knouring the development of the disease has already been proved

unsuccessful and can be regarded as a fruitless effort, research toestablish the epidemiological pattern of this disease should get thepriority in the disease control programme of the country, so that an
appropriate policy for it,s contol courd be adopted and losses coul-d be
avoided.
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ilqPT]RTANCE OF MOBILE VETERINARY SERVICE IN

INTEGRATED RURAL DEVELOPf'IENT PROJECT AREA OF NEPAL

(A case study)

D.D. Joshi * and P.lvl.S. Pradhan **

Introduction

Agricultural production in the rural development project area is
characterised by mixed farming enterpri-ses combining crop and livestock
production primarily for subsistence purposes. Livestock raising is an

integral part of the subsistence farming operation. Buffalo, cattle''
sheep, goat, yak and poultry are the main types of animals raised in the
area. Hor:lever, there is little commercialization in livestock farming.

A study to evaluate the importance of lvlobile Veterinary Service
(tv1VS) in Integrated Hill Development Project (IHDP), aided by Suiss
Govt., u.ras carried out in 1984. The objective uas to delermine ulhether
or not wIVS have had a positive influence on animal disease prevention
and overall livestock production in the project area. The study uas also
expected to suggest a suilable method for the improvement of IvlVS

Pro9ramme.

Treatment of sick animals, vaccination of livestock against
infectious diseases, collection of livestock population data and to
provide basic knouledge ol livestock farming and health to the farmers
urere the main activities of the fiVS.

wlethodology

Farmers, village panchayat leaders, members and IIIVS team members

uere intervierrled in the project area.

Two Panchayats (Thulopakhar and Phulping Katti) out of 23 village
Panchayats of Sindhupalchorrrk district and tr:ro Panchayats (mati and

Babre) out of 30 village panchayats of Dolakha districts uere selected
for the study. The above panchayats u.rere selected on the basis of their

Central Animal Health Centre, Tripuresrriar, Kathmandu.

Dept. of Livestock Dev. & Animal Health, Hariharbhauan' Lalitpur.

l-i.
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According to the survey findings' buffaloes' cattle' sheep'1 goatst

and Poultry are raj-sed in all village Panchayats by all strata df lkrm

families. Pig rearing is not very PoPular in the project area'

Thetotalhumanandanimalpopulationstatisticsofeach30
households of the sample panchayats are shoun in the table 2' Averaqe

human and animal population ratio in the study area uas 1:2'? rrrhich is

very high.

NumberofvisitsmadebyfvlVSteammembersduringdifferentfiscal
years u.,ere recorded and achievements made (in percentaqe) lJere

68.?5,68.5?, 56.41 ' ?3'33 and 100'00 for the years 1g1A/79' 19?9/80'

'1980/81 ' 1gB1/Bz and 1982/83 respectively' Tota1 number of Panchayats

coveredbytY]vsteamsuerealsorecordedandachievementpercentage
(Panchayat tlise) for different fiscal years from 1g7Bl7g to 1982/83 lras

AZ.3S, 6?.g2,100.00, 100'00 and 100'00 respectively'

Prevalence of diseases and their treatment

ThetVSteamstreateolneSlcKan].malsandVacclnated}ivestockand
poultry aqainst the common infectious diseases in the project area'

Targets and achievernents made by lvlVS

of Anima} Diseases in the Project Area From
Table 3: Occutrence

ResPondents (in $)

S.No. Diseases ilon-"r"nouk ($) oolkha (infi)

1

2
aJ

4

5

6

7

I
I

Foot & lYlouth Disease

Haemorrhagic SePticaemia

Black Quarter
Babesiosis
Liverfluke
RespiratorY disorder
Digestive disorder
Reproductive disorder
0thers

Poultrv

Foulpox
Coccidiosis
Ranikhet
C.R.D.

Ascariasis
Crop indigestion

60. 0
aa

1a

4a 1

100.0
56 .6

100.0
3.3

56.6

100.0
20.0

aa

1 00.0
30 .0

100.0

45. 5

10

11

12

13

14

15

56.6
s3.3
43.3
90.0

100.0
53.3

43.3
100.0
46.6
66.6

100.0
63.3

L{-L=:.-.-- -:



63

Econqnic loss and animal production trend

Animal production parameters urere measured both in healthy and

diseased conditions by evaluation team' It uas found out from the

respondents that due to disease' there is 60 - 70% loss in milk

production from cattle, buffaloes and Chauries' . 
50.- 60f,' Ioss in uool

production from sheep, rr0 - 50fl loss in meat production frbm sheep and

goats, 75 - 80f 1;;t in e99 production from poultry and similarly

calvingintervalrlactationperiod'liver:reightandotherproduction
paremeters ulere also disturbed'

Auareness of llVS Prograrme among the farmers

ThedatacollectedonthearrlarenessofthelvlVsprogrammeamongthe
farmers of the ptoJ""t area is given in table 4' rr'rhich revealed that

Table 4: Auareness about the IYIVS among the sample farm households (in %)

Total no.of
households
intervieued

YesS.No. Village PanchaYats

30

41IJ

1.

2.

a

4.

5.

6.

7.

Tn oro iect area

Phulping Kalti

Thulopakhar

I'tlati

Babre

Small Farmers

lvledium Farmers

Large Farmes

0utside Project area

Namdu

Kadambas

11

(36.6?)
6

( zo. oo)
6

(zo.oo)
7

( 23.33 )
1B

(2?.12)
17

(34.?o)
z

(23.10)

1S

(63.33)
24

(Bo.oo)
zt4

(80. oo )
aa

(?6.6? )
46

(?2. BB )

32

(6s.30 )
10

(?6.e0)

30

8.

9.

30

(1 oo.oo)
3C

(1 oo.oo)

F*"""t"r"-i" shouln in the parenthesis
I

I
I

I
J-_

No
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higher percentage of the farmers are not ar:jare of the IY]VS plogramme..

Altogether 75f" of the samples in project area and 100% outside the

project area uere not aulare of MVS programme in the Village'

Farmers training Programme

one of the main objective of MVS team is to train the integrated
progressive farmers (fef) of the project area. These lPF ujere trained

mostly on common prevalent animal diseases, their control and

prevention, animal care, management, sanitation and hygiene, paslure

grasses, fodder trees and motivation to increase their liveslock
produclion. The training proqramme uas found very effective'

lmpact of the tlVS

During the field survey various aspects of lvlvS activities Lr,ele

studied very closely and follouing observations uere made:

f . ilost of the f armers uho ulere aulare of the lvlvs prograrnme lJere found

to be benefitted from the proqramme.

2. The FIVS provided door to door service to the farmers of the project

area ftee of cost.
3. The Jylvs programme created aulareness about the various useful

activities of the livestock and animal health sector among the

farmers.
4. It rrlas also felt that a big percentage of the farmer of the project

alea are sti1l unahle to obtain the services plovided by the JYlvs

uhichmaybeduetolackofproperadvertisemenlandapproach.

Discussion and conclusion

Though the farmers of the project alea lrere benefitled from the

programme, effort should be made to provide integrated and standard

services to the majority of the farm households. In oul mixed

agricultural society it is very important to create auateness about the

livestock health and their production among the farmers. It is further
suggested to provide standard services in respect of treatment,

vaccination, drenching, modern methods of livestock farmingr feeding'

breeding etc. to the needy farmers uhich is directly related to uplift
their Iiving standard. Effort should aiso be made to provide the above

services to the farmets of the remote areas'

Proper advertisement regarding the t1v5 proglamme should be made so

that the farmers can avail the services plovided by the lYlvs. The MVS

team should stay atleast 5 - 6 days in one Panchaya! and atleast 6 visit
should be made in a year to each panchayat. The MVS team should uork in

,



I

55

crose co-operation ujith the local organizations and panchayat uorkers.

Theeffectiveandsystematictrainingtoeducatethefarmersshouldbe
organised regularty' The refresher training programme should be

organised for the technicians uorkinq i6 FVS prograrffne'

CORRESPONDENCE

General SecretarY
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JOI',AR POISONING IN DRAUGHT AFFECTED AREA

(A case report in buffaloes)

D.K.Thakur & S.K. Verma

Case History

TuieLve buffaloes of over 2 years of age accidently grazed on jorLrarplants 'rlhich ulere stunted in growth due to draught cbndition. All theseanimars after about 2 hours of grazing developed symptoms of toxi.city
and died ulithin 4 hours rrlithout any veterinary aid. The present reportcontains trr-ro cases of similar poisoning after 10 days from the samevillage' The symptoms observed rrrere dyspnoea, restlessness, moaning andmuscular tremor. The mucosae uere bright red. The puIr" rrrs smaIl, rLreakand rapid.

The history of the case and sudden onset of anoxic symptomssuggested the Hydrocyanic acid poisoning rrlhich uas further confirmed bytesting the rumen fruid for the presence of Hydrocyanic acid accordingto the method described by Blood et a1 (19?9).

Treatment

Both the animals uere treated rrlith sodium Thio-surphate r 59 and 4gmsodium nitrite in 200m1 distilled uater intravenously. Damphor inmustard oi1 rrlas rubbed on the chest region. Both the animar-s improved
'tithin 2 hours after the treatment but the trrlitching of head muscle ulasstill persisting. sodium Thio-sulphate 59 uas given ora11y to fix thefree hydrocyanic acid in rumen (Blood et ai, 1g?g). ort"r-uoora 12 hoursboth the animals started rumination bur duuness uas stilr present. B.complex injection 15m1 i/m uas given dairy for 4 days and the animalsulere completely eured.

Di.scussion

Acute cyanide intoxication causes histotoxic anoxia and theresultant tissue asphyxia due to paralysis of tissue enzyme systems.sodiun Nitrite and sodi-um Thi,o-sulphate produce methaemoglobin uhichcombines rrlith hydrocyanic acid to produce cyanomet-haemoglobin rrrhich isnon-toxic and is readily excreted (B1ood et aI, 1g?s). Therefore, thesedrugs may be used to treat cases of Jorriar poisoning in animals.
REFERENCE

B1ood, D.C., Henderson, J.A. and Radostits, 0.lv1. (19?S). Veterinaryfiedicine, Sth ed. p. 966. ELBS and Bai1liere Tindall.

Ranchi Veterinary Col1ege, Ranchi _ ASq OOZ.



THE EFFECT OF STEAMING-IJP IN TVIILK YIELD *

Tulsi Prasad Shrestha **

Steaming-up is the term given to the feeding of additional
concentrates above maintenance requiremqnts to pregnant cotrl5 in the
period immediately before calving uith the hope to obtain morp milk
during post-partum. Voluntary food intake is lotrl in the last feu uiEeks

of gestation period and at the sametirne young cotrls need more energy and

enerqy reserve fo! increasing mllk production aM maintaining grouth.
After parturition appetite gradually inc?eases to a maximum at about 1 00

days r,lithin rr;hen the pick yield has already been reached. So the
lactating cous have to relay on body leserve for producing moxe, milk.
Young cous should be steamed -up to ensure good body eondition' that is'
3-4 lb concentrates per day going upto 10 Ib per day shduld be alloted'
in order to achieve gror:rth rate of 1 lb/day. The concentrate feed should
contain 15-16 per cent DCP1 and 65 per cent SEz The quality of
feeding during pre-partum and post-partum should be sane in order to
avoid stomach upset during the lactation period. Steaming-up ls usually
done 6-8 r,leeks before calving. lJnder feeding durirg this period causes

the loss of 10-15 per cent of milk yie1d.

Steaming-up ls rLlidely advocated and practiced in the tlnited Kingdom

as a technique essentfal for maximum milk production. Tts greatest
protogonist uas Professor Robert Boutflour tuho unqueslionably could
obtain large amounts of milk from couls. He proposed a feeding of an

additional cencentrates in the dry period in quantities increasing from

a mere handful about trrlo months before calving to an amount shortly'
before calving equal lo 3/4 of the anticipated aIlou:ance in. early
Iactation.

A series of experiments have been conducteb :,n this duu3ecl 3! \lerrt

Zealand, United Kingdom and United States of Arnerica. Experimental
evidences on the effect of steaming up in milk yield and liveueight
change can be grouped under the follouing headings:

I. Lorrl plane of nutrition as the basal rati.on uhich caused a falI in
liveueight, before calving;

* Revieu paper of auailable litrgtures on
** Agricultural Projects Selvices Ceotre

Kathmandu, Nepal.
1/ DCP - Digestible Crude Protein,
2/ SE - Starch Equivalent.

thq topic.
( APRosc ) , Ram shah Pathj
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Il.Moderateplaneofnutritionasthebasalrationuhichcauseda
sma1l gain in liveueight before calving;

III. High plane of nutrition as the basal ration uhich caused a

qain in liveu;eight before calving'
marked

I. Lorrl plane of nutrition as the basal ration rrlhich caused a faII in

liverrreiqht before calving

In this group of experiments Campbell and FIux (1348) and Lee

et aI (1g48) tested the effect of prepartum feeding bare pasture

plus some hay ancJ bare pasture plus ad lib hay on the body ueight

and milk yield. They reported that previously better fed animals

lost more ueight in lactation than the poorly fed gloup and

generouslyfedanimalsinlateplegnancyincreasedmilkyieldin
comparisiontoloufedanimals.DavenportandRakesinUSAcompared
the effect of lhree levels of feeding in the dry period on

subsequentmilkproduction'Thedailyrationsir'rere2'0kghay'2'3
kgconcentrates+adlibhayrand12kgconcentrates+adlibhay
tlhich made the cous thin, moderately fleshed and fat in pre-partum

condition respectively. Generous feeding for a1I groups follorrred in

early lactation. The findings uere: the previously underfed animals

gainedueightinearlylactation;themoderatelyfedanimals
maintainedtheirueight;andthegenerouslyfedgrouplostueight.
Agai.n,thelouestleveloffeedingpre-partumreducedmilkyield
significantlyuhencompareduiththemostgenerouslevel.mitk
yield in restricted grouP Lias lou'rer than generously fed qroup

because the animals ulere grou-ring at the expense of milk'

II. lvloderate plane of nutrition as the basal ration uhich caused a

small gain in liveureight before calving

This seclion deals u'rith experiments in uhich the basal ration

equalled or slightly exceeded the mai-ntenance requirements of the

cou in late pregnancy. Broster et al (1958) compared the effects of

25.4kgandl0l.6kgconcentratesgiventoEBFriesianand
shorthorn heifers in the last 3-4 ueek of plegnancy, in addition to

group fed roughages estimated to be equal to maintenance

requirements. Follouinq calvingr. the heifers received either 3 or 5

kqconcenlratesperl0kgmilkduringthefirsttulelver:'reeksof
lactation, again in addition to roughages equal to maintenance

requj-rements. A further trial uith 29 Friesian and Shorthorn

heifers rL,ras conducted using same pre-calving treatments folloued by

4kgconcentratesperl0kgmilkduringthefirstniner.leeksof
Iactation in additi,on to a basal ration of roughages equal to
maintenance lequilements. The findings Uere: firstty the higher

Ievel of feeding in pregnancy increased milk yield tuhen the Ievel

,r L
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of feeding lactation uas 3 kg concentrates per 1 0 kq milk but not
uhen the rate of feeding u:as 5 kg concentrates per 10 kg milk;
secondly the adverse effect of 1ou level of feeding pre-partum may

be al least partly offset by rnore generous feeding after calving
did not increase yield additively. These points all indicate that
pre-calving feeding does nol exert an effect on milk yield uhich is
independent of the general nutrition of the coul. Emery et af (1969)
conducled a trial on 98 hej-fers and 50 cous feeding trrro treatment
diets: grain given to appetite versus no grain in the last three
irteeks of pregnancy. AII animals received hay to appetite. Ad lib
grain uras offered + hay for the first 45 days after calving.
Heifers ate ? kg grain per day urhereas corrls ate B-11 kg per day.
The supplemented group gained I kg live ueight in this period; the
control group maintained their liverrreight. The group receiving
concentrates before calving lost less ueight at parturition than
the control group, but lost more in early lactation. lvlilk yield in
the first 45 days of lactation for the grain and no qrain groups
uas not significantly different. Thi.s finding confirms uith
Davenport and Rakes (1SEg) uho reported that the medium fed group
gave less milk than the generously fed group. Tn fact they gave
also less milk than the sparsely fed group.

III. High Plane of nutrition as the basal ration uhich caused a marked
gain in liveueight before calving

This group of experiments include studies of moderately
generous feeding compared u.,ith very generous feeding before
calving. Broster et aI (1964) conducted a trial urith 40 Friesian
heifers. The heifers rrlere individually fed hay ad lib in addition
they received 1 of 4 contrasting concentrate rations ranging from
0.9 to 2.7 kg per day and including various combinations of protein
and energy during late pregnancy period. After calving all the
heifers uere given the same amount of food per day according to
ItJoodmants standards. In this trial the heifers fed more generously
in pregnancy, lost more rrreight in early lactation than the more
sparsely fed ones. Gardner (1969) used 64 Friesian couls i.n a

factorial experiment rrlith turo levels of feeding in gestation and
trLlo in early lactation. The pre-calving leveIs equalled 160 per
cent. and. 115 per cent of the National Research .Council (1358)
recommended allorLlances; the higher 1eveI bordered on ad lib feeding
uith the intention of preventing loss of liverrreight in early
lactation. Before calving the liveueight gains rrrere 29 and 18 kg on
the higher and lorLler plane of nutrition. Liverrleight losses in ea91y
lactation uere greater follouing the most generous plane of
nutrition in late pregnancy than fol]orrring the more sparse one. The

combination of lou 1eve1 before dnd lorrl level of feeding after
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calving resulted in the louest yield of milk' Lorrl level before uith

iign f"u"f after calvinq gave the greatest yield of milk'

The general conclusion is: generously overfed animals durinq

pre-partum loss more iodyueignt than underfed after calving' Again'

ueight gain during postlpartum is proportionatsly more higher in

underfed animals tnln gun"tously overfed or moderately fed during

pre-partum. Previously" underfed animals gain ueight in early

lactation in the "'p"nt" 
of milk and moderately fed animals

maintain their uleight, uhereas, generously overfed animars roose

ueight for producini more milk' Hence'. steaming-up for 6-8 ueeks

,r"]o"ttm can significantly increase the milk yield'

In the Nepalese context uhere the pregnant cottts are mostly

underfed should n" ti"a'"a-up during 6-8 ureeks before calving urith

?-3 kg conqentrates containing 15-16 per cent DCP for increasing

milk yietd and maintaining grouth. rate' After calving these cor]ls

should be fed according to the maintenace and production

requirements for obtaining more milk and maintaininq their health'
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USE UF ullEY AS A HLfiAN F0UD: A REVIEI'J

Nagendra P. Sah*

Sunmary

trJhey is a byproduct of cheese making and is a cheap source of
nutrients. hlhey has been used in a variety of food products. lrJhey is
plenty' in the year 1982/83 Dairy Development corporation of lrrepal
produced over 6 million kg of uhey. The bulk of this r:lhey is either fed
to animals or dumped. lrjith the existing malnutrition problem in trlepal;
it is not justifiable to dump or feed the urhey to the animals. trlhey can
be incorporated in a variety of food products to supplement the diets of
marnourished segments of human population. This paper gives an overvieui
of the current progress in utilization of uhey as a human food.

Introduction

The disposar of uhey has been an inherent part of the cheese maki,ng
process for hundreds of years. Liquid uhey represents g5-90f; of the
volume of milk used to make cheese. The total g1obaI producti.on of fluid
tuhey in 19?? exceeded 15.6 million tons (Ryder, 1SB0) . r\lou.rhere in the
ulorld is rrlhey ful1y utilized. Ranked in terms of annual production of
fluid u,hey (billion kg), the major rrrhey producing regions (Graham et
al.,1981) are: trjestern Europer 23.6; US,15.4; USSR,10.4; East Europe,
?.7; Australia/ller:r Zealand,3.2; and canada, g.

rn the past, rrlhey had been regarded as uaste product and uas either
fed to animals or dumped into rivers. rn 195s, the dairy industry
processed only 25fi of the liquid uhey that uias produced, urhile the other
75il of lhe uhey rrras either fed to animars or dumped. By 1g?s, this
siluation had been reversed, ruith ?5% of the rr.rhey being processed and
only 25fi throun ar,lay (Robinson, 1s?g). rn recent years, utilization of
rrrhey has been fert to be an inexorabre necessity in vieu oi the curr6nt'
requirement for using availabre nutrients for feeding the malnourished
segments of human population. The liational Nutrition co'ordination
committee (1 s?s) reports that the prevalence of third degree
malnutri.tion in Nepal varies from 5 to 1 5% as against 2-3% in several
other countries.

Institute of Agriculture and Animal SciEnce, -R"rp,o, C"hit,r-,
Nepa1.



In the year 1982/A3 Dairy Development Corporation (DDC) of llepal
produced 71,000 kg of cheese (Rajbhandari, '1985) Ieaving behi,nd over 6

million kg of liquid uhey. Besides DDC, there are some private dairies
processing cheese. The bulk of this uhey is either fed lo animals or
dumped. This is unfortunate since the uhey proteins and other nutrients
in uhey are of high nutrilional quality. t,lith the existing mainutrition
situalion in l\!epa1, ure can not afford to ignore such a potential and

cheap nutritious food source. The objective of this paper is to provide
an overvieul of the current progress in uhey utilization. First, the
composition and functional properties of uhey u-ri11 be discussed and then
this paper shall consider the applicalion of rLlhey products to human

food.

bltrey cunposition and proporties

,,:Jhey is the liquid left after the removal of casein and fat from
milk in the manufacture of cheese. It contributes about 85 to 90% of the
volume of milk used for transformation inlo ripened cheese and it
retains about 55% of the nutri-ents, abouL 2O% of the protein, nearly all
the lactose, and most of the minerals and vitamins in milk (Jelen 19?9;
Kennedy, 1985; Kosikouski, 19?9). From cheddar type cheese, the uLhey is
sueet (pH 5.9 to 6.3); but from unripened cottage type cheese, rrrhich is
consurned fresh, the uhey is acidic (pH  .a to 4.6). There is more lactic
acid, calcium and phosphorus and less lactose in acid uhey and more
resistance to acceptance by consumers because of the acid flavor
(Kosikot,.rski, 1S?9). (Tab1e 1). This makes it difficult for acid uhey in
any form to enter standard channels of uhey utilization.

Fourteen percent of the solids of uhey are proteins and these
represent 20% of the total proteins of trihole miIk. Alpha Lactalbumin and
Beta-J-actoglobulin comprise around 90% of the uhey proteins (Kennedy,
1SB5). lrJhey protein is one of the highest quality naturally occuri.ng
proteins having a protein efficiency ratio (PER) of 3.0 to 3.2 as
compared to casein al 2.5. Llhey proteins have adequate levels of
essential amino acids and are easily digestible, and are thus considered
to be highly nutritional and physiologically complete food (Cox 19?3;
Shahani et aI., 19?B). They are useful in supplementation of cereals,
since they contain lysine, and tryptophan, tuo limiting aminoacids in
cereal proteins (Cox, 19?3; Anon, 1980). Nutritional and biochemical
studies of r,lhey products have been reported extensively by Forsum and
Hambraeus, (19??) and Glass and Hedrick (1977, 1977a). Forsum and
Hambraeus (tSZZ) reported that aII uhey products contained a surplus of
available lysine as compard to the lysine content recommended by FA0.

Iv1iIk sugar (lactose), the most abundant ingredient of uhey solids,
is a unique sugar u.rhich plays a major role in the assimilation ol
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calcj.um and phosphorus (Cox, 19?3; IrlcDonoughr 1S??). Lactose acts as a
carrier for flavor and colour rrlhen added to many foods.

rt has physi-ca] and chemical properties that give it di.stinct
advantages over other sugars in certain foods and pharmaceutical
applications. l\lutritionally lactose is a source of galactose, the
structural sugar needed for repair of brain, mucous, and other delicate
tissues (NCDonough, 19?7), and of glucose, the sugar of blood necessary
for brain function and tissue metabolism.

Itlhey is an excellent source of mirk minerals such as calcium,
potassium, sodium, and certain trace erements. It is also a ricl-, source
of uater soluble vitamins of B complex riboflavin, panro-thenic acid,
thiamine, niacin and, perhaps, surprisingty, vitamin 812, the
antipernicious anaemic factor (Cox, 1g?3; lrlebb and Lthittier, 1g4B). So
its use in stable foods helps supplement the diet of those persons uho
may be deficienl in these nutrients.

Table 1. Composition of uhey*

Component Fluid suleet
uhey (%)

Fluid acid
uhey (%)

Dried suleet
uhey (f;)

Dried acid
r,rhey (%)

Total solid
Itlater
Fat
Total Protein
Lactose
Ash

Lactic acid

'6.35
s3.70
0.50
0.80
4.85
0. s0

0.05

6. 50

93. 50

0. 04
nnc

4. S0

0. B0

0. 40

96.5
ac

0.8
13.1
?5.0
na

4.2

oan

4.0
0.6

12.5
67.4
11.8
4.2

* From Kosikourski (1S78).

The fat content of uhey is quite 1ou, but separation may be uorth
uhile for large quantities of uhey. The separated cream can be used to
make uhey butter.

The total solids content of nonfat dry mirk (trtom) and dry uhey is
the same. The lactose and mineral contents in dry uihey are nearly one
and one-half times greater than those of l\rDm. Houever, the protein
content of dry uhey is substantially lorrrer (Arbuckle, 19?g; lJielsen,
1s?5). Arthough, the nutritional contribution of dry uhey is less than
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tnatofNDm'itisadvantageoustoafoodplocessorfirstlyhecauseit
is the least expensive dairy product avalilable for use in food products

andsecondly,itsperformanceCanbeverysimilartoskj-mmilkporlrder
(Cox, 19?3).

Some Food Products of llheY

The manufacture of uhey protein concentrates (t'tOTl by cold

ptecipitation techniques is reported by ( Shahani et {' ' 1 9?8 ) ' l'lPC

,recovered from this lechnique is consi'dered superior to those recovered

;y the heat eoagulation piocess' IrJPC has been prepared commercially

usingreversdosmosis'ultrafiltrationandel.ectrodialysls.The
properties of such products have been revieued by morr (19?6)' and

Delaney (19?6). Protein'concentrates of urhey shour good solubility and

functionaiity ind contain fro* 30 to 60% protein. These products are

establishing theniselves in standard dairy, bakery, and beveraqe

industries as food supplements (Uiaatgo and Camper, 1971i lYlcDonough et

g!., 1974i lvlcDonough, 19?1 ; todler ahd Envnons' 19??)' llJhey solids for

human nutritiori are beinq produced in a variety of forms such as dried

uhey, condensed tuhey, p.rii"tty delaitosed uhey' partially deminiralized

r:.rheyrpartiallydelactosed/dernineralizeduhey'proteinconcentrates'
etc. (Mathur and Shahani, 19?9)' There has been a steady upr:'rard trend in

theutilizationofr:rheyforhumanfoodduringrecenlyeals'primarily
due to a better understanding o;f the unique nutritionall bloloqical and

functiohal chardcteristics of urhey components'

: 
lrfrrey Utillzhtion in Flumdn Foods

AvarietyofusesforuheyhasbEensugqestedbyMathurandShahani
(1g?g)anctshahani'etaI.(19?B)includingitsuseintheproductionof
cheese and ielated i-roaucts, infant food formulations, special dietary

products, soup and gravy bases, and beverages'

. Use of uheY in Yogurt

Application of liquid r,hey in the manufacture of yogurt uras

reporled by Jelen and Horbal (1g?4), Hekmati and Bradley (19?9) and

Hartman (1g?5). It is feasible to use a substantial portion of

neutralized liquid cbttage cheese urhey and srrleef rrlhey in the manufacture

of yofiurt. Use of uhey porrid€r in the manufacture of yoqurt has been

reported by Hartman (19?5), Todoric and Savadinovic (19?4)' Nielsen

(lS?E), and Shah (1982). The recommended level of fortification of the

basic mix is 1-2%. Highet leve1 inpart an undesirable rr.rhey flavor to the

yogurt. It is feasible to replace 25(^ af the nonfat dry milk (NDfl) urith

dry uhey in manufacturing yogurt uith reconstituted t{Df!'' Frodanski

(filfO; and. Korner (1S?3) made"yogurt from milk fortified rlith ploteins
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rrlhich had been recovered from r:rhey and butter mi1k. The product rnacle
trtith the addition of rr.rhey and/or bulter milk proteins uJere said to have
good consistency and flavor. A modified r:;hey product (hr,[-iA snfi trrp-34)
lras used (lrJhalen, 1982) to replace 50% of the NDlvl urith no detectable
flavor differences.

Use of uhey in ice cream

Ivlodified rL.rheys such as partially delaetosed uhey, partially
demineralized rrrhey and other protein concentrates have been used
successfully to contribute to the milk solids not-fat content of ice
cream and other frozen desserts. The addition of modified r:lhey solids to
ice cream is said to improve texture and freezability uhile giving an
acceptable flavor and su.reetness (Anon, l9?s). united states Federal
requlati-ons permit addition of dry uhey upto 25% replacement for milk
sorids-not-fat. This amount apparently retains the basic quality of the
product. (Arbuckle, 1S?g; lrlcDonough, 1g??; lvlathur and Shahani, 1g?g;
IrJeiner, 197?), The problem of lactose crystarlizaton associated uith the
usage of rLrhey solids in ice-cream mixes has been controlred by the
proper selection of suitabre stabirizers (mathur and shahani, 1g?g).
There are strong economic reasons for using ress expensi-ve uhey solids
in place of nonfat dry milk.

Cheese and cheese foods

Traditionally, Ricotta cheese is produced by heatinq blends of
about 3 to 10% uhole milk r:rith uhey. liouever only 50,q protein is
recovered by the traditional process.

Another large use of uhey sorids in the dairy industry is in the
manufacture of processed cheese and cheese spreads. lrlhey protein
concentrates have been blended successfully uith proeessed cheese foods
(Shahani et a1. 1g?B). Apart from making Ricotta cheese, Devos et a1.,
(ts0o) have deveroped and patented a method of improving characteristics
of cheese by the addition of rrlhey proteins.

A similar kind of uhey cheese is made loca11y in Eastern hi1Is and
Himalayan region of lr,lepal called t'sherkamrr. sherkam is made by boiling
butter milk, rLlhich is obtained by churning yogurt (oai'i), to coagulate
lhe urhey protein. This coagulated trrhey protein is consumed fresh or
kept in skin bags for further use. There is another similar product
knorrln as trchhurpirr and is made by cutting ,sherkamrr in smaI1 pieces
follor:led by drying in the sun. After it is dried, it becomes very hard
and can be kept for longer period (Bhandari, 1SB4).



llanufacture of Infant foods

Reports have indicated that some infants fed exclusively on cous

milk leads to the physiological disorders such as microcytosis'
ferropenia and minimal anaemia (lloodruff et aI., 1972). These disorders

are believed to arise from impaired organ functions in the infants and

can be rectified by feeding diets more closely resembling human milk.
The process of preparing infant food formulae resembling human milk is
popularly referred to as the rrhumanizatj-ontr of milk. Certain

compositional differences exist betrL-reen human and bovine milk such as

human milk has a higher level of lactose and a greater percentage of
proteins are uhey proteins. Lactose and rL-rhey proteins, can be used to be

incorporated in bovine milk for humanization. Formulae based on

demineralizecl uhey can be produced uilh a composition closer to that of

breasl milk, thereby providing bottle fed infants urith a more rrnaturalt'

mitk substitute (Kennedy, 1 985). The feeding of humanized milks

increases nitroqen retention and utilization (lYlathur and Shahani, '1979).

Beverages:

Research dealing ulth Uhey beverages has been extensively revieued

by Holsinger et aI. (1S?4). Generaily there are three categories of

beverages: (u) alcoholic, (b) Nlon-alcoholic, and (c) high protein

beveraqes. Alcoholic beveraqes are plepaled from deproteinized uhey such

as champagne-1ike uhey beverage lactovit produced in Poland. [t!on-

alcoholic beverages are generally mixed uith fruit juices and provide a

nutritious alternative to carbonated soft drinks. In uestern Europe a

uhey beveraqe called ttRivellart has enjoyed some popularity. r?ttrhey vitrr,
a sparkling beverage described as nutlitious soft drink rLras developed in
lndia (Bambha et aI., 1972).

Bakery products

Bakeries have been the largest single user of u:hey solids' As a

measure for reducing costs of manufacture, u-rhey solids steadily have

been replacing more costly nonfat dry mi1k. use of uhey solids increases

dough mixing time, Iouers uater absorption and depresses bread volume.

This problem can be overcome by modified uhey products rrjhich are 1ou in
lactose and high in protein content.

Confectionary products

l]lhey formulae make caramels uith a fine flavor. caramels produced

by using sueetened condensed uhey and soya proteins closely resemble

those produced from skim milk or Uhole milk. various formulae for the

L
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manufacture of confections contain 2 Lo lfi soluble proteins to provide
improved nutritional value. Use of demineralized ulhey in such
formulations gives products of superior quality.

fn fiexico tortillas have been supplemented rrlith urhey protein
concentrate, resul-ting in a doubling of their PER value (Kennedyr lSB5).

Conclusion

There are nou so many innovative uses for uhey that it is hard to
believe that some people still regard it as a r:laste product. lLlith the
advancement of science and technology, many processes uhich may not be

commercially feasible today uill be transformed to practical success in
the future. Efforts have been made to utilize selective components of
trrhey, e.g., proteins in making rrsherkamrr and trchhurpirr. But the process
of using uhey proteins results in lactose as a by product. Tf lactose is
allouled to be rlrasted, then a valuable sources of nutrients uould be lost
and problem of uhey utilization uill still persist. It urill be most
desirable to direct the research uork touards finding neu-rer methods of
utilizing a majority of the uhey rather lhan resorting to selective
fractionation method. Efforts should be made for using cheap but
nutritious uhey and u:hey products to incorporate in traditional products
to improve the nutritive status cf the malnourished population.
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REVIEIT OF LITERATURE ON THE CONTROL OF

SARCOPTIC-MANGE IN PIGS

Prabesh [tl.S. Pradhan.*

fntroduction

Sarcoptic mange is a common disease of pigs in many parts of the
uor1d. The disease is notifiable in lJeu-Zealand. lYlange due to sarcoptes
scabies var suis in pigs, is becoming more prevalent throughout Nepa1,
particularly in the vicinity of urban areas uhere the srrrine population
is greatest. In Nepa1 pig raisers, veterinarians and Iivestock extention
uorkers have reported a definite increase in the inci.dence of sarcoptic
mange in pigs.

The early stages of sarcoptic mange are not aluays readily apparent
and the exislence of the disese in a herd, especially among ue11 fed and
vigorous pigs, may be easily overlooked until it has made considerable
progress. During the warm months of the year mange mites are usually
less active than during the cold uinter (Cabbett, et aI 1948).

It is nou considered that losses caused by this disease are of
major economic i.mportance to the pig industry. Tn a recent paper, Herrrett
and Heard (1982) reported that their findings support the vierus of
earlier uorkers that sarcoptes scabies infestations depress grorrrth rates
and feed conversion efficiency and the grouth rate increased in affected
pigs after t,realment.

0nce the disease becomes established in a herd, efforts to combat
the disease usually have been confined to measures of control ralher
lhan eradication.

History

The first mention of itch mites on animals ulas made by Linnaeus
('l?61, cited by l4agee, 1g?4). He described and termed it Acarus
exulcerans. Degeer (17?8, cited by lYlagee, 19?4) made the first u"fffi
description. and drauing of Acarus scabiei, uhich he classified as
identical rrlith the Acarus exulcerans of Linnaeus. Latreille (1806, cited
by Soulsby, 1982) suggested the genus Sarcoptes (species type: Acarus
scabiei) and since then the terms Acarus scabiei and sarcoptes scabiei
have been used synonymously (magee, 1S?4).

* Dept. of Livestock Development & Animar Health, Hariharbhauran,
Lalitpur.
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The literature concerning these itch mites, Sd{coptes g!ig!, on
pigs, is much lesss voluminous. wlegnin (tggS, cited by lylagee, 1S?4)
described in some detail and gave length and rrridth measurement of the
adult mare and femare sarcoptes scabiei var suis. rmes, (1g20) describes
Sarcoptes scabiei gig on suine and the mange it caused. Baker and
lLlharton (1s52) described hog mange and stated that s. scabiei var suis
uas probably just a biological race of S. scablei and morphologically
similar to others. lvlagee (18?4) statedTh"ilIf-rit"s from different
hosts are not morphologically different; their biology has been assumed
to be the same on all of the hosts. Leak (19?S) has studied the
morphology of Sarcoptes scabie var suis.

Biology of Sarcoptes

The genus Sarcoptes latrei1le comprises various _ species of
sarccptes scabiei. They are considered as host specific and designated
as Sarcoptes scabies var bovis, Sarcoptes scabies var suis, etc., but
this host specificity is not comprete and transferance from one host
speeies to another can oceur (Sheahan, 1974).

sarcoptes scabiei is a minute parasite roughly circular in or.rtline.
The length and rrlidth of an adult female is respectiuely 447tiand 343
and that of the adult mate is 4471(and 189 (Leak, 1g?5). All the legs
of both sexes are short and'the third and fourth pairs do not project
beyond the margin of t,he body. There is a sucker in the firstr second
and fourth pairs of legs of the male and in the case of the femare only
in the first and second pairs of legs (Leak, 1g?5).

The femare burrotrrs into the skin and lays eggs into the tunnef it
forms. The life cycle of sarcoptes scabiei var human is described by
lvledlany (tssz, cited by soulsby, 19Bz). probabry the life cycle of the
varieties found on other animals is similar. The six legged larvae
escape from the breeding tunnel and ulander on the skin, but some remain
in the parent tunnel or side pockets sf it and continue their
development as far as the nymphal stages. The nymphs have four pairs of
legs but no genitar appertures. They may stay in the Iarval pock6f6 or
ulander and make neu pockets. Final1y, male and female are produced. The
life cycle from egg to egg laying female may last about 1? days. The
female probably does not live longer than 3-4 ueeks (Soulsby, 1Sg2).
rnfection is spread mainly through contact by the r:randering larvae,
nymphs and fertilised young females (Sheahan, 1B?4; Cargill and Dobson,
1979a). Adult sorrls are often the source of infection for young piglets
even though they shoul no si_gns of disease (Bogatako, 1974).

The mites are very susceptible to dryness and they did not survive
in the absence of pigs more than 12 days in the pigqery, 3 - l0 days in

Erj-: *
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manure or 10 days in outdoor pens. Air temperature ranged from ?'C to 18

C and relative humidity 65 - ?5 percent (mikhalochkim, 1g?5). Under
optimal laboratory conditions the mites have been kept alive for 3

ueeks.

Epidemiology

Amongst domestic species, pigs are most eommonly affected by

Sarcoptes scabiei. It is a notifiabl-e disease in most countries and is
important because of its severity (Dobson and Cargill, 19?9b; Sheahan,

1S?4). The main source of mites in infected piggeries is from
chronically affected animals rrlith ear lesions. Large numbers of mites
can usually be found in the ears of normal sotrls and it is presumed that
the mites are in a latent stage (Soutsby, 1S82). Ear lesions occur
mostly in dry sours uhich are in contact ruith a boar in groups. In this
situation there is maximum possibility for mite build up and minimal
opportunity for mite control. Egg laying-stage mites are apparently
responsible for more damage than male or immature mites (Ualton, 196?).
This is probably due to the greater activity and longer migration of egg
laying females. Darnage is increased by increasing the skin temperature,
because the mites become more active (BenneLt, 19?5).

The infection is spread chiefly by direct contact betrrleen hosts.
The female mites, larvae and nymph stages are capable of migration; the
inert materials such as bedding, grooming tools and clothing may act as

carriers. Eggs or mites that become dislodged and dropped in moist
protected places may remain viable 2 - 4 uleeks in mild ueather but if in
dry surroundings, exposed to direct sunfight they seldom survived more

than a day or tuo (Bennett, 19?5). Sorrls are often the source of
infestation for young pigs even though they shorrl no signs of the disease
(Sheahan, 19?4). Cargill and Dobson (1S?Sb) state that the piglets from
chronically affected sotrls startEd scratching during the first feu days
of life. Houlever, significant rubbing does not occur until the
development of mite hypersensitivity, some three to six rrleeks.later. ft
is suggested that the sensitisation of the host occurred during the
incubation period and that there ulas no itching until the host became

sensitised (Sheahan, 19?4). A small proportion of grorrler pigs ruhich do

not develop a hypersensitivity to mitesr- develop chronic mange (Cargill
and Dobson, 19?Sb). The thick scab in uhich mites are found is not
readily penetrated by insecticides (fllcPherson, 1960).

Pathogenesis

The parasites pierce the skin to suck lymph and may also feed on
young epidermal cells. Their activities and secretions in the burrorrls of
epidermis produced a marked irritation uhich causes intense itching and
scratching, uhich aggravates the condition. In pigs skin changes are
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characterised by excessive keratinisation and proriferation of
connective tissues, rrlith the result that the skin becomes much
thickened, urinkled and yellourish brouln scales form over the body(Puuar, 1941; fiagee, 19?4). Sheahan (1S?4) studied the development of
sarcoptic mite hypersensitivity. He reported that the disease differed
from human scabies in that hypersensitivity to mites deveroped more
quickry in pigs and uias more transient. crinicar signs and pathological
changes associated rrrith sarcoptes hypersensitivity resulting from an
experimental infestation in pigs are reported (Eargi11 qnd Dobson,
19?9a).

Clinical signs

sarcoptes prefers those parts of the body that are not covered by
much hair. It is reported t,hat the mange resions rrlere first observed ina pigrs ear speciarry on the inner side of the pinna. signs of mangethen appeared over the head and progressed torLlards the rear of the pig
as the severity of the infestation increased (cabbett, 1g56; Griffiths,
1970; IYlagee, 19?4). Earry lesions are characterised by the presence ofsmall red papules and general erythema of the skin. A generalised
urticarial reaction deve]oped in the young pigs tuo to three ueeks
forlorrring infection. This reaction generally persisted for tuo to three
uleeks and resulted in severe pruritis (sheahan, 1g?4). lrjhile light
infections rrlith sarcoptes scabiei in animals have often gone unnoticed
or unrecognised, severe infections have been reported to cause serious
loss of condition, progressive emaciation, permanent stunting and even
death (Pu[ar, 1941; Seddon, 19S1; wlcpherson, lg60).

Diagnosis

Although the itch mites had been described from animars many years
earlier sheathen (19'15, cited by fylagee, 19?4) stated that positive
diagnosis of hog mange must be based on findinq the actual mites in the
skin of the host. cabbett et al (1948) stated that mites could be found
inside the pigts ears and should be used as diagnosis for mange.
Griffith (1970) stated that diagnosis of mange should be confirmed by
microscopic demonstration and identification of the mites. Diagnosis of
sarcoptic mange can be made on the presence or absence of these mites,
rt may be difficutt to find specimens that can be identified urith
certainty and clinical signs should also be considered (sheahan, i9?4).
The diagnosis of sarcoptic mite hypersensiti.vity is best made from a
crinical assessment of the skin of the pig and by observing the animal
after it has been disturbed. Evidence of rubbing, hair 1oss, abrasions
and urticaria are a more reliabre guide than examination of skin
scrapings uhi.ch invariably give negative results. skin scraping rrrould
only be of value in the chronic form of the disease (cargi11, et a1,
19?9a).
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Eontrol

In the past, sarcoptic mange in pigs has been considered of minor
economic importance, but studies have shoun that treatment of infected
pig herds results in improved productivity (Sheahan et a1 19?4). Because

the mites burrou deeply into the skin, rrrhere they feed on tissue fluid
and skin debris, treatment, uith conventional r.rlater based insecticides
are not very effective. The present practice of scrubbing, spraying or
deeping to attempt to exoose the mites to the insecticide are difficult,
time consumi-ng and costly (Lee et at 1BB0).

Sulphur ointment and lime-sulphur dip, commonly used in the past

have noul been replaced almost completely by chlorinated hydrocarbon and

organophosphorous compounds. It is reported Lhat the chlorinated
hydrocarbon insecticides need repeated treatments, left excessive
residue and, due to the development of resistance in parasitic
anthropods, their use are limited or restricted (Avon, 1957; Radcleff
and lJoodland, 135?). organophosphorus insecticides are much less toxic
for mammals and are uidely used to control parasites of livestock
(Radcleff et gL_ 19s?).

Some r:lorkers have reported a neu approach to sarcoptic mange

control in pigs. An organo-phosphorus compound*, in a base of organic
oil that can be applied directly to the pigrs skin. lrlhen applied along
the back, the insecticide diffuses through the skin into the blood

stream. It is then distributed throughout lhe body. As the mites
continue to feed, they take in the insecticide contained in tissue
fluids and are kil}ed. The systemic insecticide has sufficiently long-
acting pouer in the skin tissues to kill those mi-tes that develop from

eggs follouing the initial treatment. According to the manufacturers,
the product is not toxic to the pig and a rLrithdraual period of 28 days

before slaughter is advised.

Control of sarcoptic mange must be directed touiards the destruction
of all mites on the skin of pigs and in the environment (tJalton, 196?).
Spraying is the method of choice for applying acaricide in all except
young pigs r,rhich may more readily be dipped (Sheahan, 1S70). Sheahan

(1s?0), Bennett (1s?5) and Linnet and Sorensen (toeo) suggest that the
efficiency of control measures depends on lhe adoption of a rigid
routine involving the spraying of all sous prior to farrouing, spraying
fattening houses. All pigs in a herd or house should be sprayed on the
same day. Special care should be taken to spray into the ears of pigs
and to lhe building, farrouing crates and other implements used on the
pig farm.

* Porect - Beecham Animal Health, Brentford, [vliddx
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It has been considered generally that, thorough spraying of the
animals uith 0.125% benzene hexachloride and simultaneously spraying the
sta1ls at half the concentration used on the animals, efiectively
reduces the incidence of mange. Repeated treatment 3 - 4 times at an

interval of I - 1 5 days and special care taken to spray into the inner
surface of the external ear are necessary. This method of treatment uas
successful in eradicating the mange and there uras no side effect
observed (Cobbett et aI 1948; Alexander, 1949; Roberts 1953; Keller,
Eckert and Trepp, 1972; Sheahan g[ 4, 1S?4).

Tuo treatments ulith 0.1 per cent Amitraz aqueous emulsion applied
as a spray or ulash at an interval of 6 - 10 days shou,ed a high
acaricidal activity against sarcoptic mange in pigs. It is also
suggesled thaL to get effective control all animals should be sprayed on

the same day in their pen and the floor and trlalls of the sta11 at the
same time. The medicament is harmless to pigs of all ages but the farmer
applying the treatment repeatedly may suffer from headaches, painful
eyes and nausea, lhough of a minor nature (Griffithr lg?5; Linnet et a1,
'1980; Johansson et al 1980). Some of the treatments against sarcoptic
mange, recommended by different uorkers are presented in Table 1.

A solution containing chlorinated hydrocarbons or suitable
organophosphorous compounds are equally effective against all stages of
the parasites uith the exception of the ovum. The complete life cycle
from production of the ova t,o maturatj.on of the adult staqe i.s'10 to 15
days (Bennett, 19?5). Accordingly treatment should be applied, to al1or:r
time for aII the ova to hatch and for the neil generation of mites to
become susceptible. l.iJalton (196?) recommended repeating the treatment
turice at ? to 10 days interval; Sheahan (19?0) recommended spraying 2 or
3 times at 5 to ? days interval; Johansson et aI (1380)

recommended repeating the treatment at 10 days interval in longstanding
chronic infestations ulhen the skin is thickened and encrusted. Ivlany of
the authors recommended the use of a sorav or dip to penetrate the manoe
lesions ano keep t,reated animars out of the sun and uJind for a teu hours
to permil sloul drying.

lYlcPherson (1960) and Her:rett et ar (1982) have pointed out the
difficurty of maintaining a mange free herd of pigs because of the
presence of asymptomic carriers and lhe result of treatment very much
depends on the diligence of the pig man. rporeclt (trrrenty per cent
phosmet), by dermal absorption and strictly by systemic action, lras
shorrrn to exert effective acaricidal activity against sarcoptic mange. rt
has sufficiently long activity in the skin tissue to kirl those mites
that develop from eggs follouring the initial treatment.

L



o

o
d
r-1.a

oz

o

o

o

Oo

a
i
o

cd
o

-lq
g
d
or
fj

O
n
N

0
P
d
o

o
o

oit40

i
'd ti

, .i s o
! ! urti
Pd dqiu oi 0
aaapcrr ,
ooob0! .i
O oPrb!
.np 6 i'im docpcd
o OO L O
UimoF

N
O
O

0
td
q7

Fl

U
o

o
od
o
oz

ood I

qiqi > o
JO!d Oo
Llr dbo

m i o g! D o .;d oli o Pl
o>l a
;LoLIdqitrd o d dpd o
Ep tr om d
'd c.t s1 Ec.i i . o
id ."oJ>,Po

P.o iJ d,
hod x! o
c d opq tr.. d P rd o o
>:o * L >);donoddP
Pi.i I qr 0 PiL
ulpoooo+

dm0
cdp
Fdo
o'i
b0d
iddFr
EO

n
a
O
O

og
N
d

A

.d
0
o.a

tr
o

o

C;

5
U

o

O
o

tl

d -.1

do
@o
ia
,odd@
oos-PU
UPi
i.im
!i.oi)A

a-3

o
11

o

d
I
d

h,
Pr

ooPO
b!od

a0dd r'l
Ed
ir
dcl

.1 :
5oqri
@JoootrOI

aa

bD

c--
d dJ
erd Io ioNdd

^ o .iNP.Co dP
o PrFvo

EOU.E

an opr .d >>.d o ! d
O-aad

CJ

tr
o

o

d
d
o

F]

PO

q:OoAq d,
OLi- ot
o o.i o
dd+)Po.a o o o tm oodp@p6
oJio
a-o.idN

o

ad

.io

ard
PrO
d.i ,d
o(d
IL
Eio

d
o

.dd

d pldL
o>o

o06 tl
m.00.d @pd
Pr I H 'i

-.d o

,dd
o db!xho I

cJ.i
ba.i i d

.i.o L i^qi 0 o @
o!ptrL.i oq.n d
A 4 d- O

N

6
N
-t
O

o
d

o0d
OO
Ncdix00
Fq .C

trOo .n
o0c0
E i .i
o(dti
PP tro l.. 'i
@p tr

o.d .!4Zq3 a

mo
OJP
PO
Ep o

i o.d
iocd
dq4'

LO
o opp
o o.o otro dP LSEo ub0do o .i ,r
adso

NCd
lir-o

@
opo

igh0
)t1
>od.
arC iLrd0
_ cE
od
!!0OOtip. gP

-

1
O

o
cd
d
,i
o
d
O

O
o

0
0d
o

a
0
d
a

o

tsl

o
at
L
o

o

0
!
a

O

ooLO0!qr-
oog7a

o

d
tr

O
o

o
O

i
d
O

o
U

oz
D

a
b0

Pl

i

o
U
d

g
o
O!
Cd

a

o
p
o

d
o

o
o
-d
o
.c
o

O

d
H



d
n
og
EdodOJ

o
OE
€o

Cdoo
!o
>,o

Prdo00
dpl(r

.io

ocd

.d!
OO

!
OO
NP

99
ooooqqro
odoI '+iodorJ tr .o
aEa
o ,i cd

-,1cdli g
o oo
qPp.n c.;
i99

ood>ooo.y!tr
cd El

ot<
:<O
cd

PL0oPi

m5
o.
d cc.q

Ehr
ogotdF

o.q oprpp

O
O
a

O
O

opr

r
.l

sn

<1
O
i
o.i
g
o

o

.q
OP>.n

o-
qocd
o.i o

€dp

d

io>)
!coc

o@
fu'r r
L0O
ar.( |

Oti
irpdpo
rl o cd

LO
rp q

. .i O
OiL

O
O

cd
x
o

O

s
r-l

.-t

d
U

o

tr
o
E

oa

d
o

i
o
o

O
Od

d
+ioop

ot<.n
cdo
!gp
oh0'i<

.io

6n
cd!
Jh0
do.i
LO Oom F

i

0
E
L
0
H

-

n1
O
c
o
p
o
E

o

p:

o^.n d ir o
otp cd

o o.a .d
LOh0
.n 0 cdo0d-i!@t
o cd on2 > P-

!cdo>
Pr mL

!o
0 p1 cd dL o 'iP@!.i o d o

poo
G .a @ O

oopN.qa
gro U Pa !cd
: oo
!d;Eq o d.iDS up

ra
O

i
cd

d
d
h!
cd

€1

N
d

d

O

b\n
O

d
i
op
cd

ti

N-

oo
d

]Jodo000riE
qrotr
oi op
0 ccli

ooE
o0i
Zd'a

hq
op 0
>O.idi
U UIJo ,.nqid oq:oa
Fal ! 'i

i
d@
lo
.dd
ooOi
Fqpo
Ui
ccd

do
a.io.i

O
.l

-
O

tr

!
d
o
O

J
J

d

n
O

cd
b0
a
.1

O

Uqi

!ioooiqr .n oJqaP !J d.oOP E.A A

d!ri .d o
OJoEo
!ouo!l
0icr E

0

o
o

E4

-ldN
dqr

do
do
OPrl

! Prli
Pio O

i

rJdf oood>)l]p cd

! oE
=!0L O E@o > .i I@ opr

a

O
a

I6
pi

o
-,1

O

ts

8B

di
o5

h0! i cdtr o.i o.i g !d m>u prl
d! d
i4 .a
PrP o
cd - od
- 94 S
op d
E dd o
!odo.dtrO>5
t!P.q 0

t,n
!O
i btR
@ in

d6
AE
-li 0
rl d L
L .i Optr
E .i o
oi cdOOF

o --l

o! G
a40 Od
0P,or(d u.n d E! ddaa)a
cd >o

taa
!
O O U-dg0
F9 2 F
PrP O Pl
o dEd o

-l
O

N
d
L

a

J
o

o



Reference source for Tab1e. 1

1. Spencer, 1948

3. Alexander , '1 S49

5. Behrens, 1 958

7. Ke11er el aL, 1972
9. Griffiths, 1 975

11. Kamyszek, 1977

13. Linnet et aI, 1980

15. Lee et al, 1980

17. Heuett el al, 1982.

2. Cobbett et a1, "l 948
4. Roberts et a1 1953
6. Vegad et a1, 1970

B. Manickam et aI, 1974
'1 0. lYlelbourne et aI, l9?6
12, Ricken, 1 9?8

14. Johansson et aI, 1980

16. l4onastelr 19B0

In addition to treatment of pigs rrlith acaricides, it is necessary
to eliminate nutritional, parasitic, bacterial, viral or environmental
factors that mighl produce debitity (Llatton, 196?). 0ften the most
economical approach is to cu11 chronically affected pigs and the
remai-nder are thoroughly trealed, particularly in the ears (lrlalton,
196?; Dobson and Cargill, 1979a). Any premises not used by pigs for at
least a month should be safe, rr.rith respect to sarcoptic mange, ulithout
cleaning and disinfection (Bennett, 19?5).
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A GOOD FAMILY FROM GOOD HO},M

Every day that your pullets
sit around waiting to start
laying costs you money.

So there t s a lot -uo be said-
for an egg tirat makes its
appearance at eighteen
veeks instead. of the usual
tventy-one or even tventy-
four veeks.

W:th feed. costs as high as
they are, a sa.ring of three
weeksf feed (Say liC. Rs 15,\per pullel ) speaks for
it self.
Hor.r do you get an eighteen
veek (and sizeable) egg?
You buy a CLIFTON PULLET.
The CP Bror,rn for bro-nm eggs.

T/ith its unique early
sexual maturity, the Cfifton
pullet vi1I give you a head.
start in the profitabil"ity
stakes.

So if feed costs and. a
sluggish market are getting
you d.or,rn, think about the
eighteen-week egg. It could
keep you in business.

CONTACT: - IIIMA POI]LIrRY FAXM

GHA I/BB9
CHABAH]L TUSAL
KqT}ilVIANDU, }trEPAL

TEL:- hroT)+7
TLX NO- 231? ATLAS NP


