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fu Editorial
Ever slnce Nepol Veterinory Asoclotion come ln to its belng, lt hos ployed o vltol role ln lhe
upliftment of the rurol poor by oddressing livestock problems in o scientilic forum provided
by the Associotion ln the form of veterinory conference, The Fourth Notionol Conference
held on the occoslon of the Silver Jubllee yeor of the Associotion wos o prelucle io the
some.

The conference wos o resounding success in thot the whole gomut of liveslock problems
were dlscussed by vorious notionol ond lnternotionol experts ond conclusion orrived ot
wos presented to the government for implementoflon.

The deorth of veterinorions is one of the impedlments for speedy exponsion of veterinory
servlces ln the country. Privotisotion of veterinory services con complement government's
effort towords provlding veterinory servlces ln o much lorger scole. But to meet the obove
obJectlve, veterinory monpower need to be produced regulorly in the country. Creotion
of veterinory foculty ond o veterinory colloge within the Tribhuvon University would go o
long woy in meeting the sl-rort-foll of veterinorions in o foreseeoble future.

Freqyent chonges of deportmentol structure hos been o sei bock for overoll llvestock
development octivities. lt is eornestly oppeoled to the government to reploce the
structure of the present Deportment bock to lts originol set-up where Deportment of
livestock services hod lts own identify.

lmportotion ond orlificiol breeding initioted since mony yeors hos resulted in o srnoll but still
slgnlficont numbers of cross-breod onimols spreod oll over the country. With these high
yleldlng onimols, new problems hove cropped up, To norne o few, lnfertility, thellerlosls.
milk fever etc. hove been found two occur frequenfly thon in the posl. A cleor policy to
tockle these emerging problems hos to be deolt with seriously. Simllorly. poultry sector hos
colrre up os o cottoge ond medium scole industry ln Centrol, Western ond Eosfern reglons
of Nepol. The present level of servlces delivery meted out to these industries leove much
to be desired. A thorough revislon of our policy towords the emerging lndusiries ln the
llvestock sector ls the need of the hour. Rising expectotion of commerciol formers,
entrepreneurs ond people engoged ln livestock industries hos necesitoted io retool our
servlce delivery copocity both in terms of quolity ond quonfity. Strengthening of loborotory
servlces ond o boost to the privotisotion effort would help o greot deo! to dlspense
services ln on effective monner.

The poce of llvestock development con be mointoined ond further occeleroied only
when oppropriote technology ls ovoiloble. A colloborotive efforts between government.

\l,ldivlduols ond Nepol Agriculture Reseorch Councll towords technology generotlon ls o
must ln order to meet the prerequisite for obove obJecflve

The lssue contoinlng the proceeding of the Fourlh Notionol Veterinory Conference wos
deloyed due unovoidoble circumstonces for whlch we opologise.
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PROCEEDINGS OF
THE FOURTH NATIONAL CONFERENCE OF

NEPAL YETERINI\RY ASSOCIATION
Kathmandu

17-19 November, 1992

The inaugural ceremony ol the Fourth National Conference was held on 17

November 1992 at Hotel Blue Star with the theme ol "Healthy Animal is the Symbol of

Health and Prosperity" on lhe auspicious occasion ol lhe Silver Jubilee year of Nepal

Veterinary Association. The Silver Jubilee year was celebraled with Iree animal health

camp, blood donation, scientilic workshops and seminars in various parts ol the country.

A one day Veterinary Exhibition and Fare was also organizalion at the Veterinary

Complex, Tripureswor on 16 November|992. Several Pharmaceutical Companies,

Livestock lndustrialists, Hatcheries, Feed Manulacturers, larmers, Velerinarians,

Technicians and people lrom various other seclors including higher ollicials lrom HMG/N

Minislries, Departments and Corporalions participated in lhe programme. Honourable

Vice Chairman ol National Planning Commission, Dr Ram Saran Mahat inaugurated the

programme as Chiel Guest and highlighted the importance of livestock in the national

economy.

Honourable Minister for Local Development and Agriculture, Mr Ram Chandra

Paudel and honourable member, National Planning Commission, Dr Ram Prakash Yadav

were received by the President ol NVA, Dr T P Shrestha as lhe Chief Guest and Chairman

of the inaugural session respectively. General Secrelary ol the NVA, Dr S P Gautam

presented programs and Souvenir of the conlerence to the Chiel Guest and Chairman ol

the ceremony. Dr T P Shrestha, President ol the Nepal Veterinary Associalion welcomed

the distinguished guests and parlicipants (Appendix l). During his welcome address, Dr

Shrestha highlighted the support rendered by the Ministry of Agricullure and National

Planning Commission in lhe endeavour ol Nepal Velerinary Associalion lor its

prolessional activities. He mentioned the need to constitute Nepal Veterinary Council

and Veterinary Collage for veterinary education in Nepal and concluded his speech with a

lirm beliel that the above menlioned institutions would see the light of the day in not very

distant fulure.
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Dr S P Gautam, General Secretary presented the progress report of NVA and
highlighted the objectives of the conference (Appendix il)

During the ceremony, the Chief Guest gave away special medals and certificates
of recognition to the NVA members who had put through tong years of service of 25
years in veterinary profession and who donated blood during the Silver Jubilee
celebration of NVA (Appendix VIil).

The first issue of "vetnary chaumasik", a quarterly publication of NVA in
Nepali language was unveiled by the Chief Guest . The Vetnary Chaumasik was launched
with a view to give technical information in a simple Iorm to farmers.

The conference was formally inaugurated by the Chief Guest, Honorable Minister
for Local Development and Agriculture, Mr Ram Chandra paudel by tighting the
ceremonial lamp and unveiling the banner. ln his inaugural address (Appendix lll), the
ChieJ Guest highlighted the importance of livestock in the rural community and role
played by veterinarians in upllfting the down trodden masses. He encouraged veterinary
scientists to look into the local herbal remedies being practised by viltagers in their own
way and give a scientific basis for the use of the same which would go a long way in
making cost of treatment within the reach of poor farmers. He further highlighted the
importance of private practie-e in service delivery in veterinary field and assured all help
from the government necessary to propel this as a viable economic proposition. He also
stressed that this would not only complement government's already over stretched
services but would also help render quality services.

Honorable Chief Guest mentioned the firm commitment of the government
towards establishing a Veterinary Collage and assured all that every formalities have been
done and it would be realised in {oreseeable future.

Honorable chairman Dr Ram Prakash Yadav, in his concluding remarks,
mentioned the importance of veterinary profession in alleviating poverly amongst farmers
and reaffirmed National Planning Commission's continued commitment in giving animal
health sector priority from national perspective (Appendix lV).
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Lastly Dr Sevak Ram Bhandary, Vice Chairman of NVA presen{ed the vole of
thanks (AppendixV).

Following this event, technical deliberations were held during various sessions;
papers presented during the sessions are included in this proceeding. TechnicSi
sessions were lollowed by Group Discussions and preparation of recommendations. The
recommendations of the conference were read by Dr s p Gautam (Appendix Vl)

ln a closed session, several NVA affairs, including constitutional and financial
matters were discussed and the new Executive Committee of NVA was formed. The
outgoing office bearers were thanked for their good work and the new comers were
greeted and welcomed.

The ctosing ceremony of the con{erence was held on 19 November 1992. The
Chief Guest of the ceremony, Mr Bindeshwari Prasad Sinha, Secretary to the Ministry ot
Agriculture, praised the good work done by the veterinary profession and further
reiterated that the ground work for the establlshment of Veterinary Collage was already
done, bul their might be some time lag before it comes into fruition (Appendix VIt). He
mentioned the role ol veterinariarr-s in slaughter house for hygienic meat supply and
informed that negotialions are on witn donor countries for the esrablishment of slaugtrler
house in Kathamandu and its subsequent proliferation in other potential areas ol the
country. Mr Sinha provided the Certificate of Honour/Certif icate ol Appreciation to some
velerinarians, technicians and private entrepreneurs for their outstanding contributions in
the development of veterinary services in the country (Appendix Vlll).

On behalf of the new Executive Committee, General Secretary, Dr B K p Shaha
assured the members that the committee will strengthen the Association lor the
upliftment of the veterinary profession during lheir tenure.

The new President of NVA, Dr B M shrestha, committed that the committee wiil
always be actively dedicated to sateguard the professional welfare and rights of lhe
members. Furthermore, he appealed the members and concerned authorities to hetp the
committee for- the fulfilment of the NVA objectives. Lasily, Dr Shrestha presented the
vole of thanks to the distinguished guests, participants, sponsors, contributors. well-
wishers and members of the organising committee of the conference.

Dr. N. P. Ghimire was the Master of Ceremony of the Fourth National Conf erence
of NVA.

t
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FOURTH NATIONAL VETERINARY CONFERENCE
November 17-19, 1992

Hotel Blue Star, Thapathali, Kathmandu

0900 Hrs

1000 Hrs

1005 Hrs
't 010 Hrs

1 015 Hrs

1020 Hrs

1025 Hrs

1030 Hrs

1045 Hrs

1055 Hrs

1100 Hrs

1200 Hrs

DAY-1
November 17, 1992

INAUGURATION PROGRAMME

Arrivalol lhe Participants and Registralion

Arrival ol Distinguished Guests

Presenlalion ol NVA Badge to Distinguished Guests
Welcome speech by NVA President, Dr.T.P. Shrestha

Presentation of Souvenir and Silver Jubilee Year Programme by NVA
Secretary, Dr. S.P. Gautam

Distribution ol Ceflilicate ol Recognition and Medats to NVA Members by
the Chief Guest, Honourable Minisler for Agriculture, Mr. Ram Chandra
Paudel.

Launching of the Veterinary Chaumasic Publication by lhe Chiel Guest
lnauguration ol the Conference and inaugural speech by the Chief Guest
Conciuding Remarks by lhe Chairman Honourable Member of National
Planning Commission, Dr Flam Parkash Yadav.

Vote ol Thanks by NVA Vice President, Dr.S.R.Bhandary

Lunch

Technlcal Sesslon # 1

Chairman: Dr. K.P. Dhakal
Rapporteur: Dr. B. Parajuli

Dr. U.M. Singh

1. lmpact ol dairy activity on the income ot rural mitk producer in the
midwestern region of Nepal

- Dr. D.D.Joshi and Mr. A.J.J. Van den Hoven
2. Economic analysis ol animat diseases in Nepat.

- Dr. M.N.Lohaniand Dr. D.P. Rasati
3. Belationship ol production perlormance characleristics ol Murrah

bulfalo with lhe calving at ditferent seasons.
- Dr. l.P.Dhakatand Mr. K.R. pandey

4. lvlusk deer husbandry and possibility of larming in Nepat.
- Dr. M.N.Shrestha

5. lncidence of Pseudo-rabies or Aujeszky's disease in animals ofNepal - Dr. u"Mishra.



1430 Hrs

1445 Hrs

1500 Hrs

1630 Hrs

0900Hrs

Tea break

Commercial Session

Technical Session # 2

Chairman: Dr. M.N.Pandey
Rapporleur: Dr. D.P. Rasali

Dr. K.B.Bohara

1. "Draught animals" a neglected sector with special reference to
yokes and harness in Nepal

- Dr. R.K. Khatiwada
2. lnterspecies embryo transfer between wild and domestic sheep.

- Dr. S.P. Shrestha
3. Conception rate o, artificially inseminated catile and their male

female calves ratio in Biratnagar

- Dr. K.P. Sankhi
4. A review of literature on thermostability of infectivity and

haemagglutinin of Newcastle disease virus

- Dr. S.M.S.Pradhan and Dr. G.R. Scott
5. Problems and prospects of feed, fodder and pasture development

in Nepal.

End of the day's work

Day-2
November 18, 1992

Technical Session # 3

Chairman: Dr. B.N" Thakur
Rapporteur Dr. A. Pradhan

Dr. S.C. Ghimire

- Dr. B.N. Thakur

1. Phenotypic relationship among liiler traits in the swine herd at
Lampatan Livestock Farm, Pokhara, Nepal.

- Dr. D.P. Rasaliand Dr. M.N.Lohani

Controlled animal breeding programme and induction of ovulatory
oeslrus through the use of eazi-bred C.l.D.R.B. in a dairy herd.

- Dr. B.K. Jha

lnlluence ol air temperature and precipitation on lhe incidence ol
clinical and environmntal mastitis in three dairies.

- Dr. K.P. Acharya

2.

3.



1030 Hrs

1045 Hrs

1215 Hrs

1315 Hrs

1315 Hrs

1515 Hrs

1530 Hrs

1545 Hrs

't645 Hrs

1700 Hrs

Commercial Session

Technical Seslon # 3 conilnued

4. Molecuror and immunorogicar aspects of rrypanosoma evansi

- Dr.V. Singh5. Prevarence rf lrukes in cattre and buffaroes in surkhet district.

- Dr. B. parajuti
6. Epidemiologicat situation of Rabies in Nepal

- Dr. G.N. Gangot
7 . Tradditionat feeds and f eefing practices for pigs in Dhankuta districtof east Nepal

- Mr. D.B. Subba, Mr. p.M. Tantang and Dr. S.N. Mahato

Lunch Break

Technical Sessin # 4

Chairman: Dr. N. B. Singh
Rapporteur: Dr. R. p. Thaiur

Dr. K. Acharya

1 . Case report on forensic analysis of veterolegal cases
- Dr. S.R.Bhandari, Mr. B.S.Tutadhar and Mr. J. Rijat2. A report of hepatic coccidiosis in rabbits in Kathmandu

- Dr. U.M. Singh3. occurrencs ol uterine torsion as a cause of dystocia in buffaloes in
Chitwan valley of Nepat

- Dr. T.C. Bhattaraiand Dr. D.p.Rasati4. Report on common diseases found in Lulu catfle

Tea Break

Commercial Session

- Dr. P. Mainati

Technical Session # 4 conilnued
5. strategic.piperazine drenching against Toxocara vitutorum otbulfalo calves

- Dr. B.R. Joshi and Dr. S.C. Ghimire
6. lsolation of mycoprasma lrom the respiratory tract ol goats

- Dr. A. pradhan
Formation of technicar groups and their terms or rererence
announcement.

End of the day's work



Day-3
November 19, 1992

0900 Hrs Group work

1000 Hrs Presenlation ol recommendations by technical groups in plenary session

l100Hrs OommercialSession

1130 Hrs Lunch Break

1230 Hrs Discussion about NVA alfairs

1430 Hrs Tea break

1445 Hrs Election ol new ollice bearers ol NVA

1630 Hrs Afler-noon break

I700 Hrs Concluding programme

CLOSING CEREMONY

I i00 Hrs Arrivalof guesls
j710 Hrs Welconre ol guesls by lhe out going President of NVA, Dr. T.P. Shrestha
i 7'15 Hrs Sath taking by new off ice bearers and new members ol NVA

i i?5 Hrs Fresen'ialion ol recommendations by Dr. S.P. Gautam
I735 Hrs Presentation ol luture plans ol NVA by the incoming General Secretary ol

NVA, Dr. B.K.P. Shaha
; i45 Hrs Concluding speech by lhe Chiel Guest Mr. B.P. Sinha, Secrelary to the

Ministry ol Agriculture

: ;'55 Hrs i/ote ol rhanks by lhe new NVA president., Dr. B.M. Shrestha
l800Hrs Annouricement ol end ol the conf erence Reception and Dinner lollow
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IMPACT ON DAIRY ACTIVITY OF THE INCOME OF
RURAL MILK PRODUCER IN THE MID.\'ITESTERN

REGION OF NEPAL

D.D. Josttl land
A.J.J.Van den Hoven?

ABSTRACT

This study was conducled lo establish the impact o, lhe DDC's activities on the economic
conditions of the rutal larmers of Dang, Banke and Surkhet districis, in which 200 DDC
parlicipating and 100 DDC no;"r-padicipaling niitk producing larmers were surved. The
economic impacl on lhe {armers alter DDC operation was found stalisticany signilicant
Comparison ol lhe meart income befi:re and alter DDC activities on t-lesl was t cat (d.f.
498) = 3.60 and t lab (0.05) = 1.96 whereas comparison ol income beiween DDC
panicipating and nonparlicipating farrners was calculated and results of the t-test was f cat
(d.t. 298) = 2.75 and t lab (0 05i = 1 96. These resutls suggested that there has been a
posilive econornic change in lhe income level ol larmers atter the e$ablishment of DDC
operations in lhe area.

INTRODUCTION

Nepal has a population ol about 19 million and has a per caplta Gross Domestic product

{GDP) of about USD 180- Agricutture dominates the economy, contributing 55 percent to
the national GDP and employing more lhan g0 percent ol the working population. The
agricullural oulpul is derived ,rom crop production (60 percent), livestock {30 percent}
and foreslry ( 1 0 percenl), Annual milk produclion is about g50,000 tons which at wortd
markel prices is worth usD 145 miltion corresponding to 5 percent of GDp(1,2): (DFAMS.
19BB/BS; DDP, 1990)

The dairy livestock poputation in Nepal is about 9 lo 10 rniilion consisting of about 6.3
million caltle, 3 million bullalo, and about 1,000 yatVchauri in the mountain regions.
Available slalistics indicate lhal lhe population ol other animals may have declined

Executive Direc{oriMember secretary National Dairy Deveropment Board
chiet Adviser/Project coordinalor DAN IDtuNDDB gridging projecr
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marginally while that ol the buflalo has increased (DFAMS, 19BB/BS; DDP, 1990) Dairying

is one ol the main sources of regular income to the rural milk producer farmers in Nepal.

To provide better services and {acilities to the milk producers, the DDC has established a

National Milk Grid System which runs lrom llam in tho East to Surkhet in the west.

Moreover, it has also iniliated an lntensive Milk Production Programme in coordination

with lhe previously named department of Livestock Services and Lead Bank Programme

of the Nepal Rastra Bank. ln 1988 Dang, Banke and Surkhet were linked with Milk grid

system ot DDC (Joshi and Jepsen, 1990).

By providing a guaranleed market along with remunerative prices for their milk, DDC's

activilies have played a major role in uplifting the economy of the rural people, especially

the smalland marginalfarmers who cultivale very small land holdings (DDP, 1990).

tn order to lind out the real impact of the DDC's aclivities by assessing the change in

economic conditions of the ruratfarmers, a sludy was felt essential. Therefore, with the

support ol the lood and agriculture Nation, Regional Office for Asia and Pacific lRAPA),

Bangkok this study was conducted to lind out the impact and bring lhe farmers views

about the DDC's activities.

MATERIALS AND METHODS

A sample o{ 300 FHHF (out of 1373) were selected which constitutcd 14 6 percent of lhe

total household in the study area. Out ol the sample larmers,200 farmers were

parlicipating in DDC and 100 larmers were non-participatrng in DDC milk collection

activities.

As the study area chosen was in Dang, Banke and Surkhet dislricts where DDC s l,'lld-

Western Milk Supply Scheme (MWMSS) was established in 1988i89. The Lamahi,

Kohalpur, Chhinchu and Birendranagar chilling centres and their nrpas and MCC

command area were selecled for the study.

Primary data collection trom FHH was done with questionnaires and check lists. All the

collected data were coded and analyzect. The data which were signilicant were tested lor

their impact statistically by using the student t-test.
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B ESU LTS

- Livestock is raised for various purposes but almost alt ol the households reported
that cattle and buffaloes are reared for milk purpose.

- Liveslock population ratio with human population was approximatety 5.6 per
household in the sample area.

Most common animal diseases reported by the FHHS were rinderpest,
haemorrhagic septicemia, ,oot and mouth disease, black qualer, mastitis, tympany
and fascioliasis,. About 240 (14%) animats out ol the tolal sample animat
population ol 1680 were lound affected by difterent diseases.

About 75 percent ol the FHH were found reporting animal diseases lo velerinary
hospitals, livestock centres and sub-cenlres and few to the lraditional healers.

About 40 percent of the FHH reported that their animals were vaccinated against
most contagious diseases.

ln the study area, the major sources of animal nutrients were rice straw (36"4%),
green grass \3?%), other crop residues (12.3%), lodder tree (14"/"1 and
concentrates (5.3%). Green todder, concentrates and oil cake are served mainly to
those animals who produce milk and straw to those animals whO dO not produce
milk. ln the dry season, there is less availability ol grasses and lodder to the animat
population.

Two percent o, the DDC parlicipating farmers lelt lhat there has been a positive

change in the produclion scenario of milk after the DDC intervention programme.

They were salisfied with the present milk collection pattern, timely payment of milk
price, market guarantee for selling milk, training on intensive milk production
programme to the farmers by DDC, free veterinary services, credil assurance, and
livestock insurance. (Table t).
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Table l. lmpact on poduction alter the establishment of DDC operation

S.No. Farmers About DDC

WisI'irB AssisEnce lrom DDC

Timely Paymeri

Regular Suppy ol Animal Feed

EsAUishment ol Veterinary Hospitat

Trainirq on Uvestock

Access Facility to Reach Milk Coilection Cenlre

Provision of Artificial Breeding

Provision ol Liveslock Loan

1

2

3

4

5

6

7

8

HH#

193

120

62

61

19

8

a

q

64.3

40.0

20.7

20.3

o_J

o'f

0.7

1.7

tJlilization ol incomelsaving afler lhe eslablislimenl of DDC operation was found to be
very encouraging. All the respondenls reporled that they had some saving. ll was
significant lhat lhe respondents were sperrciing on lood and ctothirrg 297 {99%),
education ol chitdren 280 (93.3%), buying new goods 1s2 (50.7%), etc. (labte 2 and 3)

Table Utilization of income/saving after the €stablishment of DDC operarion

S.No. Particulars HH%

1

2

3

4

5

6
.,

8

o

10

1'l

No. ol household respnding

Expenditure on lood and clothing

Buying rew groods

Purchasirp new dairy animal

Deposil in bank

Pay back ban

Education ol chitdren

lrrreases social expenditurs

Lend to others

Buying jewellery

Misellareom

?oo

297

t (.)

8

94

,9^

13

46

9l

9

997

-q9.0

50. 7

2i
'l') 2
r c,J

11 'l

o'< f\

4.3

153

30.3

3.0



Table 3. Household income prior to the establishmentof the DDC Operation in Rupees

S.No. Sources Minimurn Maxmm Amual
Average

1.

2.

3.

4.

5

6.

Agriculture

Agricultural Wages

Other Wages

Small and Cottage lndustry

Busiress

Livestock (except dairyl

Miscellarpous

0.00

0.00

0.00

0.00

0.00

0.00

000

10,000.00

2,000.00

6,000.00

2,500.00

10.000.00

8,000.00

10,00.00

1700.00

48.00

s60.00

8.00

77.00

1354.00

109.00

Total 41 56.00

Economic impacl ol the farmers after DDC operation was found slatislically highly

significant. Comparison ol lhe mean incorne belore and alter DDC activity/intervention

was calculated and the lollowing are the results ol the l-test lor tlre sLrrvey resulls.

tcat (d f 498)

rtab (0,0s)
= 3.60

= 1.96

Table 4. Mean l]ousehoid lncome Before and Atter the DDC Activities rn the Srudy Area

Srtuatron Clenge

S.No. lrrcome Sources Before Af ter olRs.

I Agriculture (excl.dairy)

2 Non-agricultural

3 Dairy

(i) C'rEe

(ii) Mirk

31 02

r 054

I 450

1 365

4002

2444

4680

20693

900

990

3230

7128

29.0

93.9

222.8

52.5

Total 1365 20693 7128 52.5

lncome ol DDC parlrcipating farnrers was signilicaslly increased than lhe non-parlicipating

larmers. The lollowing were the resulls of the t-testl

tcal (d.l 29Bi

ftab (0.05)

= 2.75

= 1.96
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Table 5 lncome structure ol DDC participaling and non-participating tarm households

S.|.10. hpome Sources
DDC

Participating
DDC
Non-

Participating

Ditference
o,
loRs.

l. Agriculture

(excl, dairy)

Non-agricultural

Dairy

(i) GrE
(ii) Milk /

400 2

2044

4680

9967

3205

1 504

2450

65 45

797

540

2230

3422

24.9

35.9

91.0

52.2

2.

3.

Total 20693 1 3704 50.9

Both the above results suggest that there has been a positive change in the income level

ol larmers atter the DDC operations were initiated in lhe project area.

DISCUSSION ANO RECOMMENDATIONS

National Dairy Development Board (NDDB) and DDC should strengthen its support lo

MPAs to encourage the milk producing larmers to produce more milk and thereby

enabling the DDC and private dairies lo collect more mrlk in order to cope with the

demands of urban centres lor milk and milk products and to increase the income to the

rural larmers.

With changes in human and livestock populalions, declining nalural resources and

increasing demands ol urban areas lor nrilk and milk products, new management practices

are needed. A dairy policy lowards intensive milk production programme geared to

mainlain the productivily of cattle and buflaloes by introducing more efficient

management ol lorest, cropland, residues/pasture grasses and animal disease control

and lor the reslrucluring ol the DDC. These measures will help lo enhance lhe welfare of

milk producing larmers, particularly the small {armers.

The NDDB should acl as a catalyst in the provision ol loan for purchasing cattle and

buflaloes from the Agricultural Development Bank (ADB/N) and other banking agencies,

lor arranging insurance lor the purchased animals through the credit guaranlee

corporation and lor stimulating difterent types o, training to benelit MPA Iarmers.

6989
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NDDB should develop a dairy policy at nationdl levelto make the dairying prolsssbn more

prolitable. Farmers must be enlightened by using popular mass media tor the
propagation ol messages related to animal husbandry ssrvica, balanced leed, animal

health service and measures to help farmers lor increasing lheir income.

CONCLUSIONS

fhis sludy has carelully examined the ellect of DDC's milk collection, processing and

marketing activities on income of the rural milk producers o, the project area. ll has been

revealed lrom lhe study that the tarmers lelt that there has been a posilive change in the

production scenario of milk afler the DDC intervention programmo. Alter the

eslablishment ol DDC's activities in the projecl area the levels ol household income has

changed significantly. The change and dillerence in incomes between "DDC

participating" and "DDC non-participating" farmers were compared. lt was lound lhat the

DDC participating farmers have benelltted not only in the term ol increased level ol

income but also wilh various direct or indirect supports provided by ths DDC. Also

utilization ol income/saving after lhe establishment ol ol DDC operation is very

encouraging. The increased opportunity crealed in lhe survey area by DDC lo produce

and market ralher unlimited quantity of milk has obviously raised hopes ol improving the

lot ol lhe larming community in general.

The social benelils are numerous ranging lrom increases in income to improved nutrition

and stalus ol lhe people. lmprovement and sustainabilily of the present DDC activilies in

the project area would provide economic, environmenlal and social benefit lo the people

ol Nepal in generaland to the project area in particular. DDC should make an appropnatL'

plan and programme tor lhe implementalion of lhe recommendations made in this report.
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ECONOMIC ANALYSIS OF ANIMAL DISEASES
IN NEPI\L

Mahendra N. Lohani 1 ano

Drona P. Rasati 2

A BSTBACT

Tlre available secondary data on animaldisease situation in Nepal were analyzed. The

resulls showed that animal diseases inflicted an economic loss ol aboul 845 million

rupees annually in the counlry. Morbidity and mortality accounted lor 59.43 and 4A 57

percenls ol the total loss, respectively. Similar:ly, the share of the parasitic, viral and

bacterialdiseases to the total loss were 56. 39, 33.31 and 9.72 percents, respectively

Ai.rout 71 percent of lhe totalmorbidity loss occured in mountains, whereas it was 16 38

percent in the hills and 12.51 percent in the the Terai in 1881/92 The corresprondrng

lrgyures lor mortality losses are 64.12, 24.00 and 11.89 percents.

Economic losses due to diseases in bulfaloes, cattle, pig and sheep accounted lor

4V.57,18.46, 18.81 and 12.09 percents ol the lotal, respectively, The contribution of

goals and poultry put together was 3.07 percent to the total loss

ilre weightage o{ morbidity and mortality, and the economic rankrng of diseases dilfer in

dillerent livestock species.

1'he public sector resource allocation for animal health inpul supplies is only about 2

percenl ol the totaleconomic loss lrom diseases.

INTRODUCTION

tn Nepal, there are about 6.2 million catlle, 3 million buffaloes, 5"3 million goats, 0.9 million

sireep,0.55 million pigs and'10.2 million lowls. There are also yaks, chauries and mules,

ol which the recent statistics are scarce but are beleived to contribute significantly in the

economy ol mountains and hills. The tolal contribution of this sub'sector to the national

GDP is estimated at about 16 percent.

Deparlment ol Agricullure Development, Harihar Bhawan, Lalitpur

Districl Livestock Services Ollice, Bharatpur, Chitwan

'!
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Livestock are widely distributed throughout Nepal within inlegrated farming system. The
majority of farm animals are owned by subsistence farmers. Liveslock are pa(icularly
important in the hills and lhe mountains where they contribute about 20 percent to lhe
household cash income, most ol the balances coming from otf-farm employment. ln
general, mountains households keep more livestock than midhill or Terai households.

The estimated production from livestock in Nepat is g34,000 metric ton mitk, 141
thousand metric ton meat,28B million eggs and 774 metric ton wool in 1gg0/g1.
Livestock also provide hides and skin, manure (fertilizer and fuel), agricultural drafl power,
transportation and religious sacrifices. The official estimate ol the animal draft power,
lransportalion, manure, and hides and skin are not reported.

Various studies underlaken in the pasl as well as the resulls of lhe recenlly conducted
tarmers' needs assessment workshops (PIBP, 19g2a and 19g2b) indicated that tivestock
disease is one of the main conslrainls limiting the economic growth of this sub-sector.
The economic analysis of the livestock diseases in relatron to causalive agents, animal
species and agro-ecologlcal zones are largely limited. lt is in lhis context that the present
study has been carried oul

METHODOLOGY

The data obtained from the secondary source - "Aninral Disease Siluation and its Controi
Considering Six Selected Districts in Nepal and the overall Veterinary Supply tnputs op
National Basis" (Aprosc, 1991)were extrapolated The mountain district ot Dolakha was
considered as representative sample lor mountain agro-eco zone, hill districts of Kavre
Palanchowk and Palpa for hillagro-eco zone, and Rautahat and Rupandehilor Teraiagro-
eco zone.

The district economic loss ligure in the source data was converted into per animal loss
value by dividing with the number of animals ol the districts and rhem multipled by the
total animal number to arrive at the economic loss in respective agro-eco zone

The economic loss figures lrom morbidity included estimated lossess in terms of milk,
body weight, mannure and draft power lor agriculture and transportation. The mortality
losses are estimated on the basis of local prices of livestock in sample districts. These
assumptions were laken as such lrom lhe primary source data.

9



1.

2.

3.

LIMITATIONS OF THE STUDY

The inlormation on losses due to rinderpest, nutrilional diseases and reproductiVe

disorders was lacking in the primary source data,. Accordingly, lhe analysis ol this

study lailed to incude such diseases.

The source inlormation considered mainly the small holder animalproduction in the

ruralareas" The picture of commercialand semicommerciallarms are therelore not

reflected in the economic loss ligures ol the present study.

The economic loss estimates presenled in this study could only be as good as the

source data.

RESULTS AND DISCUSSION

Total Economlc Losses

The total morbidity and mortality losses due lo liveslock disbases in Nepal are presented

in Table t.

The total economic loss due lo various livestock diseases is about 845 million rupees,

annually. About 60 percent ol this ligure resulls lrom decrease in production due to
sickness, lhe loss due to death ol animals being only about 40 percent. This would

indicate thal the chronic diseases are the major cause of economic loss at the chronic

diseases are lhe major cause of economic loss at the macro-level, suggesling lhe need

lor added emphasis in controlling them. This would, however, seem dif{erent at micro-

level. Prevenlion and control ol a killer disease will linancially be the priority concern ol an

individual subsislence larmer.

The disease-wise analysis ol the data shows that parasilic diseases caused the highest

economic loss (56.39%0lollowed by viral(33.31 'h) and bacterial (9.72%) diseases.

Foot and Mouth Disease inflicted the highest economic loss of all the dlseases in

livestock, accounting lor over one fourlh of the total. Fascioliasis and round worms ranked

next causing 17.22 and 't4.93 percents ol the lotal loss, respectively. Ticks and tick

borne protozoal diseases that are reported together accounled for 11.17 percent of the

totalloss.
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Arnot'tg olher diseases, swine fever, stomach worms, taps worms and haemorrahgic
septicaemia were important causes ol substanlialeconomic impact al macro level.

frf,orbldlty and Mortaltty Losses

vls-a-vls Agro-Zones

The nnorbidity losses in livestock production in three dillerent agro-oco zones is
presented in Table 2. The dala show thal the highest economic loss due to diseases
causing morbidity in livestock was in lhe mountains (71 .11"/ool the lotal) lollowed by lhe
hills (16.38%) and Terai {12%.51%}. This could be explained by the tao that lhe
coverage by animal health services is lowest in mountain lerrain due lo limitalions in
rnobility and lack ol adequate qualified manpower and service inpuls. Disease wise, FMD
'*"as economically the rnost important disease lollowed by licks and tick borne diseases
and fascioliasis.

iable 3 shows the morlality losses in llveslock due to various diseases in the dilferent
eco-zones' The lrend observed in Table 2 was also evident in mortality losses bui was
ccmparalively less pronounced. The mortality losses in mountains, hills and Terai were
aa 12, 24.00 and'$1.89 percenls, respectively The ranking ol diseases ror the monaiity
;esses ai'e however diflerent from thal of morbidity. Bound worm infestation inflicted the
neaviesl economic loss (25.81%) followed by Iascioliasis (21.15%), stomach wornts
.'13 93%) and tape worms t12.37%). The economic losses due to mortatity lrom other
ciseases such as HS, swine fever and FMD were also important.

Econom-ic Losses

vis-a-yis

Animal Species

Species-wise economic losses due to livestock diseases are presented in Table 4. The
raia showed thal lhe economic loss in bullaloes was highest ot all the species (41"SZ%
cf the lotal). This could be explained by the ,act that the buffaloes are the animals of
ntghest economic value. Getting a bulfalo sick or dead result in losses ol milk, meat,
manure, and agricultureilransporl draft power.

Cattle and pigs ranked nexl in order, each with about 1B percent of the rotal losses. The
economic loss due lo disease in sheep accounled lor 12.09 percent of the lotal losses.

11



1.

2.

3.

LIMITATIONS OF THE STUDY

The inlormation on losses due to rinderpest, nutritional diseases and reproductive

disorders was lacking in the primary source data," Accordingly, the analysis ol this

study lailed to incude such diseases.

The source inlormation considered mainly the small holder animalproduc:lion in the

rural areas" The picture ol commercialand semi commerciallarms are therefore nol

rellected in the economic loss ligures ol the presenl sludy.

The economic loss estimates presented in this sludy could only be as good as the

source data.

HESULTS AND DISCUSSION

Total Economlc Losses

The total morbidity and mortalily losses due

in Table 1.

lo livestock diseases in Nepal are presenled

The tolal economic loss due to various livestock diseases is about 845 million rupees,

annually. About 60 percent of this figure results from decrease in production due lo

sickness, lhe loss due to death of animals being only about 40 percenl This would

indicate lhat the chronic diseases are lhe major cause ol economic loss at the chronic

diseases are the major cause o{ economic loss at lhe macro-level, suggesting the need

lor added emphasis in controlling them. This would, however, seem different at micro-

level. Prevention and conlrolof a killer disease willtinancially be the priority concern ol an

individual subsistence {armer.

The disease-wise analysis ol the data shows that parasitic diseases caused the highest

economic loss (56.39%0lollowed by viral (33.31 "h) and baclerial (9.72%) diseases.

Foot and Moulh Disease intllcted lhe highest economic loss of all the diseases in

livestock, accounling lor over one fourth of the total. Fascioliasis and round worms ranked

next causing 17.22 and 14.93 percenls of the total loss, respectively. Ticks and tick

borne protozoal diseases lhat are reported together accounted lor 11.17 percent of the

totalloss.
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As'*ong olher diseases, swine lever, stomach worms, tapo worms and haemorrahgie
septicaemia were important causes ol substantial economic impac{ at macro level.

trfiorbldlty and Mortaltty Losses

vls-a-vls Agro-Zones

The morbidity losses in livestock production in three dillerent agro-eco zones is
presented in Table 2. The data show that the highest economic loss due to diseases
causing morbidity in livestock was in lhe mountains (71 .11"/"ot the tolal) lollowed by lhe
hills (16 38%) and Terai (12%.51%). This could be exptained by the ract lhat rhe
coverage by animal health services is lowest in mountain terrain due lo limitations in
rnobility and lack ol adequate qualified manpower and service inputs. Disease wise, FMD
'+-as economically the rirost important disease followed by ticks and tick borne diseases
and fascioliasis.

l-able 3 shows lhe morlality losses in liveslock due to various diseases in the diflerent
eco-zones' The trenc{ observed in Table 2 was also evident in mortality losses but was
comparatively less pronounced. The morlality losses in mountains, hills and Terai were
4412.24-00 and '!1-89 percenls, respectively- The ranking of diseases for the mortatrty
;esses ere however different lrom that of morbidity. Round worm inlestation inflicled the
i:eaviest economic loss (25.81%) followed by lascioliasis (21 .15%), stomach worms
,13 93%) and tape worms (1?.37%). The economic losses due to mortatily from other
siseases such as HS, swine fever and FMD were also important.

Economic Losses

v is-a-vls

Animal Species

Species-wise economic losses due to livestock diseases are presenled in Table 4. The
raia showed that the economic loss in buffaloes was highest ol allthe species (41"57%
cf the tolal). This could be explained by the ,act that the butfaloes are the animats of
nighest economic value. Getting a bulfalo sick or dead resull in losses of milk, meat,
fi']anure, and agriculture/transport dratt power.

Cattle and pigs ranked next in order, each with about 18 percent ol the tolal losses. The
economic loss due lo disease in sheep accounted lor 12.09 percenl of the total losses.
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This could be related to a very high mortality of sheep, particularly of young ones, in trans-

hurnan management system in lhe mountains. The economic losses due to diseases in

goats and poultry were considerably low.

Eisease-wlse Cornparison ol Economic Losses

Orsease-wise comparison of economic losses in various livestock species are presented

in Table 5 through 7.

Catttre and Buflatoes: The morbidity and mortality losses accounted for about 71

percent and 29 peraent of lhe total losses respectively in both the catlle and buf{aloes

Disease-wise, FMD was ol highest economic importance causing about 33 percenl and

?0 percent losses in cattle and buffaloes, respectively. Fascioliasis, ticks and tick borne

diseases, and HS ranked next in decreasing order. Round worms were responsible for

over 7 percent losses in both the species.

Sheep and Goats: ln sheep lhe disease ol highest economic importance was

Iascioliasis lollowed by stomach worms/round worms, ticks and tick borne diseases, FMD,

lapeworrns and enterotoxaemia in decreasing order.One notable dilference in sheep

irom cattle and bullalo was that the losses from mortality was higher (62.97%) than

rnorbidity (37.03%). This could be related to high morlalily, especially ol lambs in trans-

human production system. The trend of monality and morbidity losses in goats were

similar to lhose ol sheep. The disease of highest economic impo(ance also in goats was

fascioliasis, lollowed by round worms, slomach worms, FMD, ticks and tick borne

diseases, and tapeworms in decreasing order.

Pigs and Poultry: ln pigs and poultry, the mortality losses were higher than morbidity

losses by about two times. Round worm infestation was lhe disease of highest economic

irnportance (38.51%, in pigs, tollowed by swine lever (31.90%), lape worms (15.0%) and

stomach worms (13.67%). ln poultry, Ranikhet disease inllicted the heaviest loss

(40.81$), lollowed by round worms (36.04%) and lowl pox (19.33%)

Fubllc Resources Allocatlon for Anlmal Disease Control

The lotal resources allocated for livestock development program under the Ministry of

/rgriculture is about Rs.233.67 million in the fiscal year 1992/93 (Table 8). About 7.27

percent ol lhis amount (i.e. Rs 17 million) has been appropriated lor animalhealth inputs
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In view of an estimaled economic loss of nearly 850 million rupees due lo livestock

diseases, lhe allocation ol 17 million rupees for animal health input supplies (ie.e. about

iwo percent) appears to be very meagre.

CONCLUSION AND RECOMMENDATIONS

There is a very high polential for increasing the livestock production and productivity,

increasing rural employment and income, equity distribution and subsequently increasing

the national GDP. Unfortunately, the public seclor appears lo underestimate this
potenlial and tails to take appropriate and adequate measures. As a conseqlience, Nepal

is suffering heavy economic losses annually from liveslock diseases.

The losses arevery high in mounlains, where livestock is the main source of agricultural

income. Economically parasitic diseases are more important than eilher bacterial or viral

diseases,

Hence the following recommendations are made:

There is a need in the part of publrc sector to look more seriously on lhe animal

disease problems A delailed study on economic losses from animal diseases

should be carried out on national basis. None of lhe economically irnportant

diseases should be excluded lrom such studies. A bigger sample size should be

taken to represenl the diflerent agro-eco zones and different regions. Additionally

lhe commercial and subsistence enterprises should also be included using

st ratilied sampling procedures.

The lindings ol such studies should be adequately ulilized in formulating the policy

and plan of animal disease control in the counlry with no prejudice against animal

heallh componenls.

1.
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TaHe 1. fiiorbidily, morlalit! and totaleconomic losses due lo various diseases in livestock produclion rn

Nepal (1990/91)

. Unit: frs'000

0isease Morbidily Mortality Total Percenl

FMD

R&hs

Ranikhet

Swine fever

Fowl Pox

Ephemerallever

Foot Bot

HS

Anthrax

Black Ouarter

Tuberculosis

Brucello$s

Enterotoxamia

Fascioliasis

Stomach worms

Boundlrcrms

Tapeworms

Ticks/tick borne

Ecloparasite
Milk lever

220020

2058

5489

50724

2600

717

0

4081 2

3048

1867

1777

32427

2601

1 45494

55665

1 261 65

42412

94395

1 2338
4917

202687

0

2367

25864

r879

717

0

155r0

0

I 048

0

32027

471

72986

7910

37653

4

85179

1 2338
3601

1 7333

2058

3122

24860

721

0

0

25302

304E

819

1777

0

2130

72508

47755

885r2

42408

9216

0
1316

26.03

4.24

0.6

6.00

0.31

0.08

0.00

4.83

0.36

0.22

0.21

3.79

0.3r

17.22

6.59

I 4.93

5.02

1 1.17

1.46

0.58

Total

Percenl

502241

59043

34 2885

40.57

8451 26

100

100.00

t
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Table 2. Morbidity losses in iivestock production in there agro€co zomes in Nepal (19g0g1)

Unit: Rs'000

Di*ase Mounhin Hill Terai Total

202687

0

2367

25864

1 879

v17

0

15510

0

1048

0

32027

471

72986

7910

37653

4

85179

I 2338

3601

I 56524

0

0

2 5545

84t

89

0

7959

0

0

0

18391

0

3328 I

5 204

31765

0

58269

6840

2421

23078

0

740

0

450

361

0

5072

0

I 048

0

0

I

21 949

6rl

610

0

3821

4281

815

FMD

Rabies

Ranikhal

Swine fever

Fowl pox

Ephemerallever

Foot rol

HS

Anthrax

Black quarhr

Tuberculosis

Brucello$s

Enterotoxaemia

Fasciolhsis

Stomach worms

Round worms

Tapeworms

Ticksnick borne

Ectoparasite

tulilk lever

23085

0

1627

320

587

267

0

2479

0

0

0

3637

471

17755

2 094

5278

4

23090

1217

365

40.36

0.00

0.47

5.r5

0.37

0.14

0.00

3.09

0.00

0"21

0.00

6.38

0.09

14.53

r.57

7.50

0.00

16.96

2.46

0
Total

Percenl

357.l 28

71.11

82276

16.38

62837

12.51

502241

100.00

100

15
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iabie 3. Mortality losses in livestock production in there agro-eco zomes in Nepal (1990/91)

Unit. Rs '000

Disease Mountain Hilt Terai Total Pe rce nl

FMD

llabies

Ranikhet

Swine fever

Fowlpx

Ephemerallever

Foot rot

115

Anthrax

Black quarler

I uberculosis

Erucellosis

Enterotoxaemia

Fascioliasis

Stomach worms

Round worms

lapeworms

Ticks/tick borne

Ectoparasite

Milk fever

11159

981

190

23092

112

0

0

6299

0

0

1242

0

0

'43455

37217

58769

32642

4393

0

297

5234

550

1 584

1 424

475

0

0

5161

3005

324

535

0

1 986

24794

1051 3

1671 3

8882

668

0

437

940

527

1 349

344

134

0

0

1 3843

43

495

0

0

144

4 260

25

1 3030

884

41 56

0

582

1 7333

2058

3122

2 4860

721

0

0

25342

3018

819

1777

0

2130

72508

47755

8851 2

42408

9216

0

1316

qn(

0.60

091
'7 act .1J

0 21

-r 00

000

738

089

!.41

052

000
NA'

21.15

1? OQ

25.81

12.37

2.69

0.00

0.38

Totel

Percent

2 r 9846

64.12

82284

24.00

40755

r 1.89

3428 I 5

100.00

100
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TaUle 4. species-wise economic losses due ro livestock diseases in Nepat(19g0sr)

Unit: Rs'000

Disease Cattle Buflalo Goal Total Percent
FMD

Rabies

Ranikhet

Swrne lever

Fowl pox

Ephemeral fever

Foot rot

HS

Anthrax

Black quarter

Tuberculosis

Brucellosis

Enterotoxaemia

Fasooliasis

Stomach worms

Round worms

Tapeworms

Ticks/tick borne

Ectoparasite

Milk fever

Total

Percent

51077

822

0

0

0

717

0

1 5839

574

1342

429

31 12

0

3228

362r

12r r3

2112

29187

1 450

1377

1 56002

r 8.46

164224

949

0

0

0

0

0

24817

247 4

525

I 348

28915

0

67498

r301 7

2992 1

6985

51551

1 0234

3539

40 1 996

47 .57

828

286

0

50725

0

0

0

13

0

0

0

0

0

0

21734

61228

23849

0

347

0

15901 0

18.81

22002A

2058

5489

50725

2600

717

0

40812

3048

1 867

177

320?7

2601

r 45494

55664

1 261 64

42412

94395

r 2338

491 7

845127

100

a 6729

00
5489 0

00
2600 0

00
00
00
00
00
00
00
0 2411

c 4024 I

0 15710

484t 16084

173 8385

173 12537

166 52

00
13450 102149

1.59 I 2.09

1162

0

0

0

0

0

0

144

0

0

0

0

190

5528

1 583

r970

907

947

89

0

12520

1.48

26.33

0.24

0.65

6.00

0.31

0.08

0.00

4.83

0.36

0.22

0.21

3.79

0.31

17.22

6.59

14.93

5.02

1 1.17

1.46

0.58

100
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Table 5. l*sem*ise comparison of eonomic bsses in ca$e and fuffaloes

{Rs t00)

Caltle
Morb,iditV Mortality Total

Bullaloes
Morbidrty Mortality Total Percent

FID

Rabies

Haniftftet

Suine ferrer

Fowl pox

Epfemeralhw

Foot rot

HS

Anhrax

Black quarter

Tuberoiosrs

Brucellosis

Enterotoxrema

Fascioliasis

Sbmadtupnns

furdvronns

Tapeworms

Ticksltick borne

Ecloparasite

Milk lever

416'f 51077

4164 822

822 0

00
00
0 7r7

00
7683 15839

574 574

517 ',t34?

429 429

0 3112

00
11539 3228

2842 3621

11519 12113

2119 2112

2525 29187

0 1450

565 1377

10390 160224 39,86

949 949 4.24

0 0 0.00

0 0 0.00

0 0 0.00

0 0 0.00

0 0 0.00

1 7463 24817 6"17

2474 2474 0.62

302 525 0.13

r 348 1348 0.34

0 28915 7.19

0 0 0.00

34825 67498 16.79

9046 13017 3.24

24271 29921 7.44

6985 6985 1.74

6517 51551 12.82

0 10234 2.55

751 3539 0.88

d6913

tJ

n

iq

0

7'.|7

0

8.l56

0

825

0

3r12

0

20688

779

e95

0

26662

1 450

812

3?.74

0.53

0.0CI

0.s0

0"00

0"46

0.00

10.t5

0.37

0.86

0.28

1.99

0"00

20,66

2,3?

7.76

1.35

18.71

0.93

088

r 49834

0

u

n

0

0

7253

0

223

0

289r 5

0

32673

3970

5650

ll

45033

1 0234

2788

Total

Percent

!r07r0

?s 97

45?92 156002

29.03 100.00

286673 1 15323 40 r 996

71.3 r 28,69 100

100

1B

fisse

t00

E



Tabb 6. Disease-wise omparison of emnomh bsses in sheep and gpat

@s. '{n0)

Dsease Sheep Goat

-- Morbidily Mo{lgriry Totqr _ Jrrqrnr Morbidity Morr.riry Tot.i bq{lgnt
FrrrD 4050 2680 6729 6.59 1063 99 1162 9.28
Rabies0000.000000.00
Ranikhet&000.000000.00
$winefever 0 0 0 0.00 0 O 0 0.00
Fourlpx 0 0 0 0.00 0 0 0 0.00,
Ephemerallever 0 0 0 0.00 0 0 0 0.00
Fostrot 0 0 0 0.00 0 0 0 0.00
HS 0 0 0 0.00 o 144 144 1"15

Anthrax0000.000000.00
Blackquarter 0 0 0 0.00 0 0 0 0.00

Enterotoxaemia 425 19g6 Z4t1 2.36

Fascidiasis 1731? 22929 40241 39.39

Slomach vrrorms 2802 1290g 15710 15.3g

Tuberculosis 0

Brucellosis 0

Borduorms

Tapeworms

0 0 0.00

0 0 0.00

650 t 5434 16084 15.75

0 8385 8385 8.21

0000.00
0000

4 6 144 190 1.52

2313 3216 5528 44.16

359 1224 1583 12.64

61 1909 1970 15.74

0 907 907 7.25

947 g 47 g47 7.56

89 89 89 0.7r

Ticksitrck borne 12537 O l}Sgl 12.21

Ecloparasite Sz

Milk fever CI

0 52 0.05

0 0.00 0 0.00
Total

Percenl

37828 64321 102149 100

37.03 62.97 100.00

4878 12620 1252A 100

38.96 100.00 r00.00

19
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TaUle tr. Disease-wise eomparison of ecorpmic losses in pig and poultry
(Rs '000)

Pig Poultry

tt{orbidity Mortality Total Percent Morbidily Mortality Total Perceni

rMD

Habies

Ranikhet

Swine fever

Fowl pox

Ephemeralfever

Foot rot

i{s

Anthrax

Black quarter

Tuberculosis

Brucellosis

Enterotoxaemia

F:ascioliasis

Stomach worms

Round worms

Tapeworms

Ticks/lick borne

Ectoparasite

Milk tever

898 0 828 0.52

0 286 296 0.18

25864 24860 50725 31.90

0 0.00 1879

0000.00
0000.00
0 13 13 0.01

0000.00
0000.00
0000.00
0000.00
0000.00
0000.00
0 21 734 21734 13.67

30646 30582 61228 38.51

4 23845 23849 15.00

0000.00

0 0.00 2367 3122 5489 40.81

0000.00
0000.00

0 0 0.00

721 2600 19.33

0 0 0.00

0 0 0.00

0 0 0.00

0 0 0.00

0 0 0.00

0 0 0.00

0 0 0.00

0 0 0.00

0 0 0.00

0 0 0.00

51 4797 4848 36.04

0 173 173 1.29

0 r73 173 r29

347 0 347 0.22 166

0000.00
0 166 1 .24

0 0 0.00

Totai

Percent

57689 101s20 159010 100 04463 8987 13450 100

36.28 63.72100.00 33.1866 82 100.00
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j

0

0

0

0

0

0
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Table 8. Public Resources Available lor Animal Health Supplies vs. Total Economic Losses due to

Dseases

Description NRs. (000)

A. Public sector resource available for livestock

program in Nepal (1992/93)

B. Allocation tor animal health input supplies and other

olfice material (budget heading number 7.5)

C. Estimated appropriation tor other oflice materiai

(about NRs 25,000 per district)

D. Estimated appropriation lor animal health input supplies (B-C)

E. Resources lor animal health input supplies as percenl ol the

total lor the program (D1A' 100)

F. Ecorcmic losses due to diseases ln livestock production

(Year 1990/91)

G. Public resource allocation lor animal health supplies as

percent of lhe economic losses due to diseases (D/F'100)

233,671

18,873

1,875

16,998

7.27%

845,127

2.01%
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RELATIONSHIP OF
c*-flAR.ACTERtSTtCS

.T'fl-IE CALVING

PRODUCTION PERFORMANCE
OF MURRAH BUFFALO WITH
AT DIFFERENT SEASONS

t.P. Dhakal 1 and

K.R. Pandey 2

ABSTHACT

A study ol 351 lactalion records ol Murrah bulfaloes spread over a period of 13 years

(1979-1991) stationed al livestock larm of the lnslitute ol Agricullure and Animal Science

{IAAS), Rampur were sludied lor perlormance lrails, and 484 calving were analysed ,or

call survivability upto 'l year age groups. Average values ,or lactation yield, laclation
period, dry period and calf Survivabilily were evaluated for first 10 lactations. The

maximum number of calvings was lound during aulumn lollowed by summer, winter and

spring. The average laciation yield was 785 litres. Milk production varied between 140 to

2080 lilres. The average lactation length and dry period were 292 and 232 days
respectively. The higher lactation yield was observed in the the {irst (836 litres) and

second (827 lilres) laclalion 836 cornpared to other lactalions. Similarly the average

lactalion milk yield were 1176,944,784 and 747 litres and average lactation length were

305, 288, 306 and 283 days for Spring, Winter, Sumrner and Autumn calving

respectively. The average subsequent dry period of Murrah bulfaloes calving in Winter,

Spring, Sumrher and Autumn were 306, 182, 244 and 264 days, respectivety. The
influence ol calving season on laclatlon milk yield was founcj slatistrcally signilicant (P<

0.01). However, it was found nonsignif icant with lactation and dry period. Similarly, parity

had signilicant eflect {P<0.01)on milk yield. Lactation mjtk },retd was posilivety correlaled
(r=0.44) wilh lactation period and negatively corretated (r= 013) with dry period. The

overallcalf survivabilily percenlage was 84% but lhls varied between different seasons of

calving and age group ol the animals. The highesl rale of survivability was obtained on

spring calving (93%) followed by Summer (91%), Autumn {75%) and winter (53%). The

call survivabilily was lound minimum upto 3 months of age (58 lo 66%) and maximum (85

to 89%)lrom 3 months lo 'l year age. Survivabilily was slighliy higher in lemale but did not

Lecturer, lnslirute of Agriculture and Animal science (IAAS), flampur, Chirwan, Nepal
Assistant Lecturer, IAAS, Rampur, Chilwan.

1

2
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diller signilicantly lrom that in male. Necessily ol better management and breeding
praclices was lelt.

INTHODUCTIO},I

It is a well known faci that the water buflalo has a naluraltendency lo calve predominanily

during certain season ol lhe year i.e. June to November. ll has also been repoflted by a
number of workers lhat the season ol calving is a potential laclor having etfects on the
lactation and milk yield ol dairy catlle and buffaloes. Predominanco of calving during one
part of the year leads lo fluctuation in milk produclion during another part of the year. This
possess a problem to the producers and consumers on one hand and the milk handting

organization on lhe other, in terms ol periodic surplus and short lalls.

Season of calving is one of the most impcrtant lactors which may aflect the milk yield and
lactation period in buifaloes (Desai and Dharmendra, 1964). Tomar and Tomar (1960)

observed that in buflaloes the month of calving was found to have a signiticant eflecl on

the duration ol lactation period. According to them, the highesl lactation period was
lound in buffaloes which calved in the nronth of April and lowest in bulfaloes which calve,i
in the rnonth ol July. The period of February to May was found signilicantly superior iil
maintaining the lactation duration and in producing higher milk yielO.

According to Singh and Singh (1971), 41oA ot buf{alo calves died in lerai region irom birli}
lo 1 year age. Mishra et al. (1977) reported high mortality in early age upto 3 months anri

also between 6 to'12 months ol age. The mortality was comparalively higher frorn
Septemberto February in buflalo calves. Shrestha et al. (1992) repoded the higliest ratc
of the calf mortality during lirst monlh foilowed by 3 to 6 months olage.

ln Nepal, very iimited studies have been done in the productive performances of fuiurrair

"uf{aloes. 
Since not much work have been done on the elfect of month and season r:i

calving tn the economic traits in buffaloes, an altempl is now made lo study the influence
of calving season on lactation milk yield, lactation length, dry period and call survivabiiity in

Murrah buffaloes in Chitwan dislrict ol Nepal.

23



E$ATEflIALS AND METHODS

Three hiundred and lifly one lactation records ot Murrah buflaloes maintained at the

li,restock larm of IAAS, Hampur during the period from 1979 to 1991 were used to

evaluate ths effect of calving season on milk yield, lactation length and dry period. The

data eibtained lrom 1 to 10 lactations were pooled and analysed statistically.

The records of buffaloes having less lhan 100 days lactation and ol those buffaloes which

were culled or died before completing the lactation were not included in lhis sludy. On

the basis of meteorological observation a year was divided into 4 seasons: (a)

Rainy/summer - June to August (b) Autumn - September to November (c) Winter -

December to February, and (d) Spring - March to May.

Four hundreds and eighty lour calving records maintained at the livestock larm ol IAAS,

Rampur were analysed. Calf survivability upto 1 year under Chitwan conditions was also

studied The feeding and management ol the herd was unilorm during the period

considered. Analysis of variance (ANOVA) was used to study the elfect ol calving season

on milk yield.lactation period and dry period.

RESULTS AND OISCUSSION

Frequency dlstrlbutlon ol clavlng :

Table t preseils the monthwise distribution ol calving of Murrah bullaloes at the livestock

larmof IAAS,Rampurovertheperiodlroml9T9tol99l. lnl3yearperiod,themaximum

calving (90.28%) was found during June through November. The particular months of

hrgh calving occurrences were August (30.37%) and July (15.08%), and that of low

occurrence were April (0.61%) and February (0.82%). These findings were similar to

those obtained by Pradhan (1979)who reported76"5% of Murrah bulfaloes at IAAS tarm

calved during July - November. The breeding panern of buflaloes is characterized by

marked seasonal variation. The possible reason lor this seasonal breeding behaviour of

Murrah bullaloes might have been due to the deficiency ol green fodder in winter and

summer and due to heat stress.
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Table 1. Monthwise distribution of calvings.

Months [,lab Femab Total Percentages

Jan

Feb

Mardr

April
L,lry

Jun
July

Aug

Sept

Oct
Nov

Dec

Overall

6

3

4

1

1

25

40
74

40
20

34
9

257

2

I

2

2

5

21

JJ
v3

32

24

21

il
227

I
4

6

3

6

46
73

147

72

44
55

2A

484

1.65

0.82

r.23

0.61

1.23

9.50

15.08

s0.37
14.87

9.09

1 1.36

4.13

Belatlonshlps ot Lactatlon yteld and Lactailon perlod wtth calvlng at
Ditlerent Seasons:

The average lactation milk yield and lactation length under study were lound to be 7g5
litres and 293 days, respeclively. Table 2 revealed that the hightest percentage of
bullaloes (50%) calved during the Autumn season loltowed by Summer (3g%), Winter
(10%) and Spring (0"5%). Similar preponderance of calving of Murrah buflatoes during
Autumn season was also observed by Venkataraman and Venkaiah (1g64) at Tirupati,
lndia.

Table 2. Relationships of lactation yield and lactation length with catving at different seasons.

Season No. of Percentage Av. milk Av. lactation

Winter
(Dec-Feb)

Spring
(Mar-May)

Summer
(Jun-aug)

Autumn
(Sep-Nov)

Overall

134

177

351

10.85

0.56

38.1 7

50.42

100

)

944.86 t 443.78 b 288.10r82.14

1 176.78 ! 432.5 c 305.00 I 24.00

784.76 1304.33a 306.181106.97c

747.ffi t 314.01a 283.76 1101.93a

785.03 1335.13 292.92 r98.66

a, b values within each column differ significantty (p< 0.01)
a, c values within each cotumn ditfer significanily (p< 0.05)
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Belween seasons values with similar superscripts do nol ditter signif icantly.

The average lactation milk yield and lactalion tength were lound lo be aboul 1176,g44,
784 and 747 litres and 305, 289, 306 and 283 days lor spring, winter, summer and
Aulumn calving, respectively. However, lhese variations ol tactation milk yield due lo
season ol calving were lound to be statistically signilicant (P<0.01). Winler catvings
produced signilicantly higher (P<0.01) milk yield than Summer and Autumn calvings.
Lactation milk yield was found positively correlaled (r = 0.44) with lactation period.
Present linding is in agreement with Desaiand Dharmendra Kumar (1964) who reported
buffaloes, calving in the oll-breeding season, recorded 1.3?o more milk in a lactation and
found lhis diflerence to be signiricant..

Milk production of Murrah buflaloes al IAAS larm varied between 140 and 2080 lirres. tn
this larm, 78"/" ol bullaloes produced upto 1000 litres of nrilk, 187o produced 1000 to
1500 lilres,37" produced 1500 to 2000 litres and 1% produced over 2000 litres of milk
per laclation. on contrary to present linding, Rana et al. (1gg2) observed that milk
production ol Murrah buffaloes varied belween 114.l and 3974 litres at Haryana
Agricultural University, Hissar, lndia. Milk production potentialof Murrah butfatoes ar IAAS
Iarm has been very low in comparison to Murrah bullaloes ol lndia. The possible reason
lor this may be due to inbreeding and poor managemenr of lhe herd.

Table 3. Average lactation mitk yrted and lactation tenglh in dilterent lactalions.

Parity No. ol Average milk Average lactalion

First

Second

Third

Forth

Fifih

Sixth

Seventh

Eighth

Ninth

Tenth

Overall

tlg
89

63

36

20

12

7

3

1

l

351

835.97 + 369.20

827.96 t 355.81

719.44 t 280.00

667.47 t 277.97

697.30 t 203.98

666.75 r 21 7.90

725.14 1345.37

552.33 t 128.53

607. 00

48 7.00

785.03 + 335.13

306.83 r 96.65

297.22 t 95.88

265.28 r 94.96

266.25 t 97.62

272.55 r 83.98

348.91 t 88.92

335.00 t 128.53

258.66 t 99.76

260.00

252.00

292.92 r 98.66
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ln lhe presenl study, higher lactalion yield was observed ro be 836 and g2g lilres in the
first and second laclalions, respedively (Table 3). Lactation order had signilicant eftecl
(P< 0'01) on lactation milk yield but was lound non significanl with lactation length.
t-actation milk yield was lound to be gradually decling from 3rd laclation till 6th ladations.
However, Pradhan (1979) reporled lhat the average lactation yield was 10g5 litres a.d
highest ractalion yierd was observed in the 3rd ractation (ie 1253 ritres). simirarry, Kharer
and Nepali (1984) reporled lhe average milk yield ot 104g titres tn Murrah buffatoes ar
IAAS larm' ln lndia, Tomar and Tomar (1960 )recorded the average milk yield ot Murrah
bulfaloes as 1975 litres per radalion. The average ractalion yierd of |AAS herd is found
comparalively lower than pokhara farm (967 litres).

Dislribulion ol lactalion lenglh is presented in the Tabte 4. The average lactation lengrh
was found lo be 292 days wilh highest lrequency group o{ 251 ro 300 days (20.51%)
Presenl finding is similar with Kohli and Malik (1g00) who reported an average lactation
length of 300 days. However, Pradhan (1979) observed the average tactalion length ol
282 days in the Murrah butfatoes of IAAS farm.

Table +. Distribulion of lactation tength

Lactation length (days) No. of observalion Percentage

1 00-1 50

1 50-200

201-250

251-300

301 -350

351-400

Above-400

24

35

68

72

64

37

5l

6.83

9.96

r9.37

20.51

r8.23

r 0.54

14.52

It is interesting lo note lhat laclation duration in bulfalo lhat catved during spring and
summer are praclically the same whereas the winter and Autumn have 17 and 22 days
lower duration respectively' Even these durations are lound lo be non-signilicanr and is
in agreemenl with Desai and Kumar (1964) and Venkataranam and venkaiah {1g64}.
i'inwever, the lactalion duralion of Summer calvings was lound srqllificanily cliffer*nt
(P<CI'05)from that of .{utumn calving (Singh, 1966). Tomar and Tomar i1960) sti-ldieL{ ih*
effect of season ol alllhe bullaloes maintained 1rom'tg44lo 195g and observed that lhe
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period from February to May proved best and significantly superior to June lo January for
lactation milk yield and lactation period.

Relatlonshlp of dry period with the catvings at different seasons:

The average subsequenl dry period ol Murrah buffaloes calving in Winter, Spring. '
Summer and Autumn were found to be about 306, 182, 244 and 264 days, respectively
(Table 5).

The present findings are in agreement with the previous workers, Venkataraman and
Vekaiah, (1964). The season of calving had no significant effect on dry period. The

shortesl dry period was lound in the Spring and longest in the Winter. The lactalion milk

yield was negatively correlaled (r = -0.13) with dry period.

Table 5. Relationship of dry period with the calving at diflerent seasons.

Season No. of Percentage Average dry period
calving (days)

Winter

(Dec-Feb)

Spring

(Mar-May)

Summer

(Jun-Aug.)

Autumn

(Sep.-Nov.)

Overall

24

2

89

126

241

10.0

0.82

52.20

100.00

37 .07 244,77 ! 149.27

306.62 ! 212.62

182.50 t 78.50

264.39 t 201.95

232.47 r 187.52

Table 6 presents the dry period in dilferent lactations. The mean dry period was found to
be 232 days. The dry period was short in first lactation with gradually increasing trend was
and lound longest in the 6th lactation (309 days). However, Rana et al (1992) observed
the average dry period in Murrah buffalo in tndia to be onty 180 days.
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Table 6. Dry period in different lactations.

Order of
lactation

No. of
observation

Mean dry days

First

Secord

Third

Forth

Filth

Sixth

Seventh

Eight

Nineth

Overall

89

66

42

2t

13

5

3

1

1

241

205.80 t 1't4.70

217.46 ! 204.74

266.65 t 21 r.30

297.23 r 218.92

224.46 t 157.54

309.40 t 175.r8

r 14.66 ! 17.24

82

118

232.47 t 187.52

Relationship of calf mortality wath the calvings at different seasons:

The calves born during spring and early sumrner lower monalily than those born in other
seasons (Tabte 7). The highest survivability percentage (93%) occured among the catves
born during spring (March, Apriland May) and lowesl survivabitity (53%) was recorded in
winter (December, January and February) born calves. These observations are in
confirmity with the report of Mishra et at. (1977).

Table 7. Relationship ot catf mortatity with the catvinqs at different seasons.

Seasn No. ol
calves

born
No. olcalves died within <tyr

[4a,e Femate Totat

Mortality

l%)

Survivability

f/"I

Winter
(Dec-Feb)

Spring
(Mar-May)

Summer

(Jun-Aug)

Aulumn

(Sep.-Nov )

Overall

1532

r5

23

36

75

r0

16

33

r3

20

42

266

171

484

46.87

6.66

8.64

21.05

r 5.49

53.1 3

93.34

9l.36

78.95

84.51
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The climale in the Sprlng lavours maintenance ol sanilary condilion at the larm. ll was

lurther observed that lrom September onwards the mortality rale among calves showed

an increasing lrend reaching lowest survivability in the winter months. This is in
agreemenl with Mishra el al. (1977). The months ol December, January and February,

comprised ol higher levelol relative humidity (93 to 96%) and low lemperature (7 to 9'C)

could have resulted stress lo calves (Table 9). During lhis period, the green matter in lhe

lield mostly dries and call morlality increases at IAAS Iarm. Similarly, the mortality rate in

August and September was higher due to high humidity (84 to 87%), hol wealher (33 lo

34"C) and rains. Appropriate bedding materials and animal housing would help in this

respect. A proteclive insulator would also protect the calves lrom chilling.

Table 8. Relationship between wealher elements and call survivability at IAAS

lvlontr Temperalure" C

Relative Survivability
Humidily f/,)

l',hx Mn Diflerence

Jan

Feb

Mar

Apr

t\ray

Jun

Jul

Aug

sep

Oct

Nov

Dec

22.79

25.90

31 .51

26.03

36.31

35.82

33.33

34.1 5

33.1 8

32.14

28.27

24.86

7.82

9.58

13.49

17.39

21.61

24.11

24.28

24.34

23.51

19.01

1 2.58

9.41

14 97

16.32

18.02

18.64

14 70

11 71

9.05

9.81

9.67

13.13

15.69

r 5.45

96.0 2

86.33

67 .21

53 92

66.1 5

78.54

86.83

84.83

87.00

85.77

85.20

93.3 7

41

55

79

100

100

r00

94

81

89

1A

71

bb

ln lhis study, lhe rate of survivability was low upto 3 months of age (58 to 66%) and higher

rale of survivabrility was observed lrom 3 months lo 1 year of age (85 to 89%), as

mentioned in Table 9. lhe Presenl finding is similarwith Mishra el al. (1977). t-{owever,

Shreslha el al. (1992) reporled thal lhe highest rate ol rnortality was observed in the iiisi

month followed by 3 lo 6 monlh's age. The possible reason for relalively high rates of

mortality during firsl 3 monlhs ol age could be the susceplibility of bulfalo calves lo
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neonatal diseases like, pneumonia, colibacitiosis, salmonellosis and ascariagis. Call
survivability was lound slighlly higher (5S%) in lemale but did not diller significanlty trom
male (42"L).

Table 9. Effect ol age 0n calf survivability.

Age in month No. ol death Survivability
rate (%)

luale Female Total

0-1

r-3

3-6

6-r 2

Overall

15

21

4

4

44

10

l0

4

7

31

25

31

8

11

75

66.67

58.67

89.34

85.34

84.51

It is evidenl lrom present investigation that despite domestication, this polyoestrous

animal still tends to cling lo a more or less seasonal sex rhythm. Ettect ol season of

calving on lactation milk yield ol dairy animals can be attributed to the leed supply,
environmenlaltemperature, intensity ol day light and humidity during the period following
calving logether with gestalion ellects.

The slightly higher lactation performance ol winter calvings appears to be due to lhe
combined elfects of possiblly higher maximum initial milk yield during Winter, longer
laclation duralion and late conceplion. lt is interesting lo nole lhat buf{aloes calving rn

spring and summer have the shorter dry period of about 182 and 203 days respectivety,

whereas those calving in s winler have the longest dry period ol about 306 days.
Buflaloes calving during lhe summer exhibited lhe maximum level ol perlormance in

desirable dairy traits wilh gains in production and reproduclion. Hence, this appears lo be

the mosl lavourable breeding season for Murrah bulfaloes.

It may be stated that season of calving has significant effect (P< 0.01)on the milk yield per

lactalion ol Murrah bullaloes, and this slatement is rurther confirmed by the ract that the

season of calving has no significant elfect on lactalion period and ory period. Presenl
study revealed the period trom December Io May as the best and signiticantly superior lo

'iune lo November calving. lt would appear rrom lhe table or resuii that calving in the of{

seilson (December lo May) resulled higher milk yield than lhose ealved in breeding
season i.e. June to November and they have also longer laclation period.
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September to February has been observed as lhe most ideal period for breeding in

buffaloes. However, breeding of buffaloes during off-season may be induced by simpte

changes in management. The main approach should be to protect the animals lrom direct

exposure to intense rays of sun, to control the ambient lemperature by improving the
conditions inside the animal shed and by applying appropriate thermat ametiorative
measures. Considerable success was achieved at Hissar, Karnal, Lundhiana and Mathura

buflalo larms through this measures. (Tirupathi and Verma, lgBB).

CONCLUSION

It is therefore desirable that efforts should be made to increase the number of calvings
lrom February to July which may result in significant increase in the milk yield and

economic gain in the dairy industry.

Finally, the calvings in spring and early summer months could be helpful lo reduce lhe calf
morlality appreciably. The survivability percentage of calves during winter may be

increased by providing adequate leeding as well as warm, dry and sanitary
accommodalions to calves which could eliminate the adverse e{fects of climate, bacteriat

and parasitic burden. Necessity ol better management and breeding practices was telt at

tivestock larm of IAAS to improve the production potential of Murrah buflatoes.
Managementalprinciples applied judiciously would help in optimum economic as welt as

biological elliciency ol buffalo production system. Proper integration and imptementation

ol various routine managemental practices and suitable breeding prograrnme in Murrah

buflaloes are the key strategies for improving their reproduction and production potential

at the IAAS farm, Rampur.

A massive and systernatic selection programme is needed to bring about genetic
progress in buffaloes. The use of Artilicial lnsemination and synchronization of oestrous
are the malor steps towards enhancement ol efficiencies in reproductive and productive
perlormances of bullaloes. Fudher invesligations are required to upgrade the bultaloes
ot IAAS farm.
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MUSKDEERHUSBANDRYANDPoSSIBILITYoF
FARMING IN NEPAL

M. N- Shrestha 1

ABSTRACT

The cost ol musk production and the value ol musk extraclion were sludied and

compared. Musk produclion in captivity can be prolilable. The Himalayan musk deer can

thrive in caplivity in the climatic condilions ol Kathmandu'

INTRODUCTION

The Himalayan musk deer is an endangered species (1. U' C' N., 1974) and thus

prohibiled lor hunting, un aulhorised purchase and sale, export and import of deer and ils

product musk.

Musk is a odorilerous subslance used in lradifional medicine and in perfumery tor its

esteemed lixative and aromatic properties. Musk is eflective as a general stimulant ot the

heart and central nervous System (Mukhopadhyay et.al., 1973) and as an anti-

inflammalory agent (Mishra et.al.,1962). As an anti-inflammatory agent musk is more

eflective antidote lor snake venom than hydrocortisone (Arora et.a\.,1962).

It is also used as a sedative lo treat asthma, epilepsy, hysteria, and other nervous disorder

and as a stimulant to cure bronchitis, impotence, pneumonla, typhoid, typhus and other

ailments (Pereira, 1857; Mukerji, 1953; Chopra et.a\.,1988', Anon 1979).

HUSBANDRY

A young male musk deer was broughl in lhe zoo lrom Jumla district, West Nepal, at the

age ol approximatelt 2-month old. lt was botlle led with dairy milk hall a liler per day lor

aboul one year. lt was led daity with boiled cereallood, seasonal lruits and vegelables as

lollows:

Ministry cil Agriculature, Singha Durbar, Kalhmandu.
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Carrols

Pumpkin

Potato

Seasonalgreen vegetables and bamboo leaves,

clover, cauliflower leaves according to availability.

Barnna

Apple

Seasonal lruit

Cooked cereal lood (prepared by the zoo)

Drinking water

Mineallicks

1009.

1009,

2509.

3009.

1009.

1509.

1009.

2009.

ad lib.

ad lib.

The enclosure measured 5 m. long with 3.25 m wide and 2m, high The space used by

the musk deer lor delaecation was almosl regularly on a deflnile spot in the corner o, lhe

enclosure except few limes away lrom the spot The lail is hairless and greasy because ol

yetlowish secrelion of lhe caudal gland. Body weight and measurernenls are presenled

in Table -1.

DISEASE

Every monlh lhe laecal test was done to diagnose the parasilic inlestation il any, and

deworming againsl liver lluke was done every lhree monlhs on a routine basis.

During Seven years captivity the deer fell sick two limes, at the age of ihree and lour years

in the summer. At lhat time the deer was in south-lacing enclosure which was loo hot lor

lhe musk deer, The deer showed lhe lesions of eczema all over lhe legs with pruritis and

alopecia. The sikn problem was lreated with lhe topical use ol corticosleroio and

antibiotic, and improvemenl was distinctly noticed wilhin two weeks. At three years ol
age, it suffered lrom fever, anorexia, and urinary relenlion, which was relieved wilh lhe
systemic use ol antibiotic and corticosteiroid. ll was lranslerred in an enclosure {aciliiated
with shade.

RESULTS ANO DISCUSSION

First of all, lhe survival of lhe valuable and delicate musk deer upto Seven years ol age

itsell carries much importance as lhe previous records ol lhe zoo shows that the musk

deer brought into the zoo in dillerent occassions could nol live longer lhan a couple ol
weeks in captivity. Surviving uplo Seven years ol age is an indication lhat musk deer ean

35



thrive, il provided suitable enclosures, husbandry practices along with food and the care.

This gives satislactory reason lor musk deer larming in Kathmandu.

ln Nepaltill now, the farming is limited to domestic animals only. The attention has not

been given to the farming ol wild musk deer and olhers. lt should be initiated through the

governmental agencies to lamiliarize and popularize the tarming to the public. This will

saleguard lrom the illegal poaching of valuable musk deer by providing opportunities of

regular employment of the people involved in malpractices, thus should contribute in the

conservalion ol fast vanishing wildlile.

Considering our average daily income of one and hall rupees per person. 5 to 6 grams of

musk produced annually by a single deer can provide suff icient yearly income lo a family

lor the living as the musk is more valuable than gold. This will also be a source of

generating foreign currency by exporling the musk. Profit increases when the number ol

musk deer is increased.

Table t. Weight and body measwements of the musk deer

Body weight

Length ol the body

Height ol the deer

Lengh of tte musk sac

Width of the musk sac

Depth olthe musk sac

Canine size (rBht)

Canirp $ze (lelt)

Scorolum size (bngth)

Scorotum size (width)

Table 2. Value of the Musk and lts Cost of Production

9 kg.

76 cm.

72 cm.

4 cm.

3 cm.

4.5 cm.

55cm.

6 crn.

5cm.

5 crn.

Year 1981 1982 1 983 1 985 Total

Cost of lood, labour,

and medicine (Hupees) r 150.00 1265.00 139r.00 1736.00 554 2.00

Vdw ol tte muskerquire
in Aywedc medicine

shops per Tola'= tt.66Sn
6,000 7,000 8,000 10,000

Value ol extracted
rnusk (Rupees) 1029.15 3439.65 1509.43 2585.20 8564.43

ProliiTxpemd
(Rupees) -l El .85 +2174.65 +118.43 +850.2 +3022.43
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tNctDENCE OF PSEUDO-RABIES OR AUTESZKY,S
DISEASE IN ANIMALS OF NEPAL

ll. Mishra 1

ABSTRACT

Two outbreaks of pseudo-rabies one each in Far-Weslern region in 1984 and central

region in 1991 were recorded in buflaloes, catlle and pigs in Nepal. The diagnosiswas
based on clinical lindings, post-mortem examinalion, laboratory lindings and
epidemiological obse rvatio ns.

INTRODUCTION

"Pseudo-rabies" is an inlectious viral disease of swine which serves as a reservoir and
principal source o, nalural infeclion. The virus which was lirst delected by Aujeszky's in
't902 in Hungary, belongs to lamily Herpes viridae.

Two incidence of this disease were recorded in 1984 and 1991 in Nepal. First incidence

ol the disease was seen in Buflaloes ol Far-weslern development region at Panchanali

Village Developmenl Committee ol Deepayal at lhe end of May 1984 and lhe second
incidence was observed in cattle and pigs ol the Central Developmenl region at Livestock
Farm Jiriol Dolkha district during in the tirst week ot February 199't.

At the lirsl incidence the disease was diagnosed only on ctinical observation while at the
second incidence it was dignosed on the basis of clinical observation, post-morten
examinalion, laboratory lindings and epidemiological studies. At both instances, the
disease occured naturally, and was elleclively controlled through proper preventive
measures.

HISTORY

At the end ol May t984, bullaloes at Panchanali Village Development Commitlee,
Deepayal, ln the Far-Western Development region were reporled to be alfected wilh
nervous disorders. The symptoms observed were initial high temperature (1og"F)

Chief oenlral Animal Disease Research Division, Tripureswor, Kathmandu, Nepal.
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lollowed by subnormal (99" F) lemperature belore death, proluse salivation, scratching ol
head with leg, dashing against stone and pillar, restlessness, circling, backward and
sudden lorward movemenls, jumping and getting down, very bad smeiling btack blood
stained laces, and yellowish eyes. Ol eight clinicalty affecled bufiatoes, tive died within
6-7 days whilst the eroded skin on the head, tail and body ol recovered animals slowly
healed up.

During the first week ol February 1991, anolheroutbreak of nervous disorder in callte
and pigs was recorded at Liveslock Farm, Jiri in lhe Centre Development region. The
principle symptoms observed in caltle were proluse salivation, dilliculty in swallowing,
lrembling, head pressing, and a high temperature (105' F) inilially toilowed by subnormat
lemperalure (96" F). ln pigs, inilial high lemperature (108' F) and subsequent subnormat
temperature (96" F), restlessness, profuse salivation, reddening on the venlral side ol the
body etc were lhe symptoms observed.

Most of the afiected animals died of the disease, and the tollowing diagnostic and
preventive methods were underlaken.

INVESTIGATIONS UNDERTAKEN

Eoide mioloqicat su rvey

Queslionnaires were prepared and lilled up to sfudy lhe occureance ol the diseare, the

:atlle, bullaloes and pigs
were kepl in lhe same larm, and the disease occured naturaily. Though lhe morbidity was
low, case latalily rate was very high.

Table 1. Morbidity and mortality rales recorded in different species in lwo outbreak sites.

Farm Species
aflected

in the
farm

Total
No. ol
animal

No. ol
arimals

affected

No. ol
arimals

died

Morbidity
rale
(%)

Mortality
rate

1%)

Case
lalality

(%)

Panclanali

J iri

Eutlaloes

Caltle

Pigs

300

150

32

8

'|

3

5

I

3

2.7

0.66

9.37

t.t

0.66

9.37

62.5

10c

100
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P, s$J :mQfi emrla rn inatioo

The lindings of P.trrt. examination in different species is summarized below:

ln buffaloes inllammed lungs with widespread haemonhage and necrosed liver were

tound.

cattle - No gross changes detected.

Pigs - Large intestine necrosed and spotted with blood.

ln the lirst outbreak at Fanchanali farm, laboratory investigation could not be proformed.

However, laboratory diagnosis were carried out in the Jiri farm outbreak. Based on the

clinical symptorns and post-mortem findings, it was decided lo investigale for listeriosis,

rabies and psendo-rabies. Therefore lungs & brain were collected aseptically and

dispatched to the laboratory on ice without any preservative.

Bac{eriological Culture :

Brain and lung tissue were cultured separately on both nutrient agar and 5% sheep blooct

agar. Non haennlytic colonies ol Listeria spp. on blood agar were isolated.

Pathogenecity tests lor isolated Lisleria spp.

Rabbit inoculation: Two drops ol bacterial suspension ol Listeria isolates in
distilled water were instilled into both the eyes o[ one rabbit while only two drops ol

distilled water was instilled into the eyes ot another rabbit. None of lhe rabbits

developed conjunctivitis.

Mice inoculalion: A group ol live swissmice were inoculated intraperitoneally with 1

ml suspension of Listeria isolate while the other group ol live mice received 1ml ol

dislilled water by the same route. There was no death upto 15 days.

Embryonaled egg inoculation: A group of five 1'l days old embryonated eggs

were inoculated intra allantoically with 1 ml suspension ol Listeria while other live

11 days old ernbryonsted eggs were inoculated intra-allantoically 1 ml dislillec,

water. There were no death upto seven days.
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Virological investigation

(i) Preparation of inoculum 10% suspensions of brain and lung tissues in normal

saline were made using in sterilized mortar and pestle. They were contrifuged at

3000 rpm lor 5 minutes, and liltered through 22 millipore lilter. Filtrates were kept

at - 20" lor fudher investigations.

(ii) Rabbit inoculation: Three healthy rabbits weighing 1.5 kg were selected, and their

temperalure recorded. Each ot them were inoculated subcuaneously with eilher
1.5 ml of brain filtrate or 1.5 ml of lung filtrate or 1.5 ml of normal saline solution.

Changes in temperature and behaviour post inoculation were noted.

ln both the rabbits inoculated with either brain or lung filtrate, lemperature or

behaviourable changes were noted after 30 hours of inoculation; lnitial rise of

temperature (105" F), gnawing atthe site of inoculation, rubbing ol head and body

against the cage, paralysis of limbs a{ter 36 hrs and death a{ter 48 hors of

inoculation was recorded.

(iii) Embryonated egg inoculation: Three groups of five '11 days old embryonated

eggs were inoculated intra'allantoically with 1 mlof either brain or lung fillrate.

No changes was recorded in embryos inoculaled with normal saline while small (1 to

2 mm diameter) white oval and slightly raised pock lesions were found on the

ectoderm of cherioallantoic membrane. Central necrosis and mesodermal

reactions were also present in old lescous mesodermal reactions were also present

in old lesions.

(iv) Mice inoculation: A group ol five weaned Swiss mice were inoculated lntra-

cerebrally with 0.5 mlol brain filtrate and observed for a month. There was no dealh

ol mice for up lo a month.

Diag nosls

Absence ol signs in mice inculcated intra-cerebrally with brain filtrate ruledout the

possibility ol rabies, whereas resuls ol the tests conducted with isoluted listeria spp.

(non-haemotytic colonies on blood agar, absence of conjunctivitises in rabblls, no death

ol tistesion inoculated mice and embryonated eggs) suggested it to be non-pathogenic.

Pathological changes observed in rabbits and embryonated eggs inoculated with brain

and lungs filtrate was suggestive ol pseudo-rabies.
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DISCUSSION

Sero-virus neulralization and fluorescent antibody tests for pseudo-raties could not be
perlormed due to lack ol hyper-immune serum and suilable reagenls lor confirmatory
tests (Hill et at 1977; Mohanly et al 1981 and Gustafson 1981). However, rabbits and
embryonated eggs inoculation tests logether with epidemology, ctinical and post mortem
lindings suggested the disease to b pseudo-rabies.

Pseuco-rables ls caused by an alpha-Herpes virus and is primarily a disease of swine
which Serves as a reservoir and principal source of natural infection lor secondary hosts
(catile, sheep, goat, dogs, cal,lerals and man). Mixed larming system in Nepalcoutd have
played a slgnificant role in these oulbreaks where carrier pig might have been a source ot
naluralinlection to secondary hosts. (Frank-Fenner et atlgg7).

Virus usually enters pig herds by the introduclion ol an asymptomatic carrier animal
(Baskerville et al 1973). Where lnfection with lhis virus can occur by ingeslion ol
contaminated lood and waler, or lhrough aerosol via inhalation, or via lacerated wound.
The optimal environmental conditions required lor viral survival in lhe air borne slate and
the minimaldose which might initiale infection by the respiratory route have considerable
influence in the potentialfor air borne lransmission over dislance. ln lhis case, disease
rnighl have occured due lo air borne spread o, the disease within closed herd, bul was
ilnable to spread over dislance by some reasons which cor-rid not be identilied {Glost*r
et al 1984, Donatdson ef a/,1985).

Cases ol bovine Pseudo-rabies occur lrequently without classical "Mad ltch" syndrome
(Crandell, 1981) as we lound in Jiri incidence, but clinical tindings in buffaloes ol
Deepayal resembled to the signs ol pruritis. Recent isolation ol virus trom lungs ol
naturally inlected cattle and pigs withoul signs ol pruritis is suggestive ol an aerosol
infection by the respiratory route.

Generally lhe disease is letal in bovine but in Deepayal incidence there were lhree
survivorc which ls similar to lhose described by Hagemos er et at (1978) recovery ol a four
year old beef cow in U.S.A., and Toma & Gilet (1978) - recovery ot two cows in Brittany in
France. Becovery ln some buffaloes could have been due to ceil mediated or humorat
immunity.mild inleclion and production ol immunity.
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Post-mortem lindings in bovine and swine is in accordance with the tindings reported by
Mohanty and Datta (1981), Tayler (981) and Frank Fenner et at(i987). Laboratory
findings especially rabbit and embryonated egg inoculations were suggestive ot
"Peseudo-rabies" as described by Hill el at, 1g77; Mohanly and Datta 19g1 and
Gustaf son, 1981 .

lsolation ol Listeria spp. lrom the sample and their laboratory lest resutts namely
production of nonhemolytic reaclion when cullured on 5% sheep blood agar, absence of
coniunctivitis in rabbits on conjuctival instillation, no death ol mice and embryonaled eggs
inoculated were suggestive o{ non-palhogenic Listeria as described by Buchanan and
Gibbons (1974) and Btenden (1981).

Epidemiological evidences suggesled the sporadic occurrence of the disease al both
the places. The mortality rate was lound as described by Frank - Fenner et at (1gg7)
whereas case fatality rale was slightly higher (Table 1). This higher case fatatity rate might
Itave been due to new-oulbreak ol the disease in nonimmune herds. (Frank - Fenner el
a\,19871.

Serology was nol done as it is not recommended in deterrnining the cause ol acute
pseudo-rabies inlection because lhe neulralizing antibody is not demonslrable early in
the course of the disease. {Cranoell, 1981). The optimat levels ol antibody occurs
i:elween 2 lo 4 rveeks and persits {or long period o! time. Cell mediated immune
response has been demonstrated by Crandell (1981)which appears before lhe humorat
immunity but ils role in immunily is not known"

PREVENTIVE MEASURES:

1.

2.

3.

4.

5.

Circulate specific disease regulalions lo restricl lhe movemenl of infecled swine.
Regulate export and import through SVN testing.

lsolate pig trom secondary hosl to minimize infection.

Restrict the dogs and cats from exponer to swine or inlecled carcasses.

The practice ol uncooked oflal leeding to lur bearing or olher carnivores must be
slopped.

Vaccinate the animallimely with appropriate vaccine.

ln bovine support therapy with electrolyles, calcium and magnesium gluconate,
mixture ol vitamines, amino-acid, oxytetracycline and dexamethazone.

6.

7.
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CONCEPTION RATE OF ARTIFICIALLY
INSEMINATED CATTLE IN BIR,ATNAGAR

K. P. Sankht 1

ABSTRACT

To study the conception rate in cows of different breeds, artiticial insemination was

carried out and only those animals in which pregnancy diagnosis was made were

considered for this study. 132 cows and heifers were confirmed pregnant a{ter lirst

insemination of 217 animals resulting in 60.80 percent conception rale. Likewise,

16.59% animals required second insemination while remaining animals needed more

than two inseminations. Number ol inseminations per conception was 1.72, and male

and lemale calf ratio was 1 :1.44.

TNTRODUCTION

Artificial insemination (Al) is the most important and appropriate technique in the lield of

animal reproduction in a country like Nepal. Only a lew well selected proven males are

enough lor collecting semen to inseminate thousands ot female animals per year. Rapid

genetic improvement through wide spread use of outstanding sires, dissemination of

valuable genetic material even to small {arms, easy export of semen, control ol venereal

diseases and availability of accurate breeding records necessary for good herd

management are some of the potential advantages associated with Al.

This method ol breeding is commonly praclised in most of the countries, whereas it has

not been so widely used in Nepal. Scarce resources and lack ol skilllul technicians are

some ol the tactors greatly limiting the use of Al in livestock upgrading programmes.

However, indiscriminate breeding ol cows with unproductive local bulls resulling in

declining pedormance of low grade progenies, high cost and unavailability of high

yielding animals wilh desirable genetic make up and at the same time progressively

increasing demand ol livestock producls have warranted the use of Al programme in the

country.

Veterinary Oflicer Veterinary Hospital Biratnagar, Nepal.
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ln Biratnagar, the population o, exotic breeds and their crossbreeds is progressively

increasing. The insemination ol cows with good quatity lrozen semen resulting in

consk erably high conception rate has encouraged lhe larmers lo raise dairy cows in the

Municipality area.

MATERIALS AND METHODS

Among the several cows ol dillerent breeds inseminated by the aulhor in Biratnagar

Municipality areas and surrounding area in Morang District lrom January 1991 to March

1992, only those cows or heifers which were pregnancy diognosed and well recorded lor

their pregnancy or nonpregnancy were selected lor this study.

The caltle in lhis town are mostly raised under stall feeding system and are led with

rice/wheat slraw and sorne amounl ol concentrates, major component of which is wheat

bran. Green lodder or grass is short in supply and is less commonly used lor leeding

cattle.

The animals were inseminaled in most cases 10 hr afler the beginnlng ol estrus

symptoms as obserued by lhe larmers. lnsemination was carried out only when oestrus

was conlirmed through rectal palpation.

Frozen semen received lrom Animal Breeding and Artilicial lnsemination Service,

Khumaltar Lalitpur was used for inseminating the animals. Pregnancy diagnosis was

conducted on 50lh day ol insemination.

RESULTS AND DISCUSSION

Conceptlon rate

Out ol 217 cows ol dillerent breeds, 132 cows or heilers were conlirmed pregnanl aller
lirst inseminalion resulting in 60.83. percenl rirst service conception rale (Tablel). Thirly

Six animals (16.59 percenl) conceived aller second insemination, while a lew cows
required three or more insemination to be pregnant. However, some ol lhese animals
lailed to conceive untillntrauterine medication with GNRH, LH or parental administralion ot

gnrh, lh or prostaglandins were done. Some ol these problematic cows lailed lo conceive

even afler lheso antibiolics or hormonal therapy.
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Table - 1 Conceplion Rate ol artilicially inseminaled cows in Biratnagar

Number ol
Anlmals

Percenlage

l/'l
Number ol animals inseminated

Number ol Pregnent animals at:

lst insemination

2nd insemination

3rd inseminalion
More than three insemination

217

132

3

5

2

100.00

60.83

16.59

2.30
0.92

Total 80.65

The lirst service conception rale in this trial is similar to the lindings ol Kazrnar et al. ( 1 981 )

who have reported 65% pregnancy rate alter lirst service post-pubertal dairy heifers.

King et al. (1989), Mikeska and williarns (1988) and Woody and Abenes (1975) have aiso

reported 62.5, 59.3 and 60.8 percenl conceplion rate respeclively in cows lreated wlth

Synchro Mate B. f,-}'uerallpregnancy of '!75 cows oul al ?17 animais {50.65 pereent} and

more than 60% lirst service conception rate are encouraging results under {le!d

candilions, as 60-70 percent firsl service conception rate is a realistic goal recornn'lendeet

for well managed herds (Schultz, 1984).

Number ol servlces per conceptlon.

175 animals were lound pregnant alter a total ol 301 inseminalions required lor 217 eows

or heirers. Thus, 1.72 inseminations were required lor one cow to be pregnant. This is
again within lhe range ol recommended goal lor well managed herds, as 1.6-1.75 service

per conception has been considered one ol the measuremenls ol breeding success lor
rnany years (Schultz, 1984).

Tabie 2. lfumber ol lnsemination p€r Conception

175

i'lumber ol
lnseminated

Number of
lnseminafion

Number ol
Pregnant
Anlmals

Number of
lnsemination

Per Coneeption

1.7217530,,'| ]
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Male female calf ratio.

Based on the available records ol 91 cows or heifer in which parturition were taken place

in normal period of gestation the number of male and lemale calves born were 37 and 56

respectively (Table 3).

Table 3. Male Female Calf Ratio

Number of Parturitions recorded

Number of twin births

Number of male calves born

Number of lemale calves born

lncidences of abortions

91

2

37

56

7

This opportunity of greater number of female calves born was also rewarding for the
farmers. Twining was observed in two cows, oul of which one cow delivered two lemales
while the other delivered one male and one female calf .

The incidence of abortion in 2-7 months of gestation were observed in seven cows.
Among these, four incidences occured in one smalllarm.

ln this sludy non return rate was considerably higher than the true conception rale. some
cows returned to heat even between 25 and 50 days after insemination. This indicates
eilher missing ol oestrus or early embryonic death.
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A REVIEW OF LITERATURE ON THERMOSTABILITY
OF INFECTIVITY AND HAEMI\GGLUTINTN OF

NEWCASTLE DISE.ASE VIRUS

S.M.S. Pradhan 1 and
G.R. Scott 2

A BSTRACT

The thermostability of haemagglutinin and infectlvity could be used for characterizing the
dilferent strains of NDV to segregate a mutant population or heterogeneous population

ol virus but great varrations were found. Usually the thermostability ol haemagglutinin was

lound lo be more heat stable than infectivity. However, lentogenic strains have almost
equal or more thermoresistance of infeclivity. Virus remained infective for long period

under freeze-dried conditions with negligible decrease in titre. Virulence is not related to
the heat sensitivity ol the virus.

NEWCASTLE DISEASE VIRUS

The Newcastle disease virus (NDV) has been studied extensively not only because ot the
importance of the disease it causes but also due lo its usefulness as a laboratory model

for the paramyxovirus group. All paramyxoviruses are slructurally very similar. The NDV
belongs to the paramyxovirus 1 (PMV-1) group (Atexander, 1987), which has onty one

serotype. Although the strain variation of NDV cannol be distinguished by potyctonat

antibodies they can be distinguished from other paramyxoviruses by serological tests.

Electron microscopy of NDV revealed pleomorphic particles (Schafer, Schramm & Traub,

1949)with diameters ranging from 100 to 600 nm (Andrewes & Pereira,1972). NDV is a
RNA virus characterised by a coiled nucleo-capsid surrounded by a lipoprotein envelope
which possesses short spikes. (Cruickshank, 1964; Kingsbury & Dartington, 1968). The

activities of haemagglutination, neuraminidase, haemolysis and cell lusion are all

associated with this lipoprotein envelope. lt is suggested that the NDV infects cells by

attachment to specific receptors, fusion of the virus envelope with the cell membrane and

Veterinary Officer, Central Animal Health Division, Veterinary Complex, Tripureshwar,
Kathmandu, Nepal.

1q".0 ol the Virology Section, Cenlre lor Tropical Veterinary Medicine, Easter Bush, Royal
(Dick) School of Veterinary Studies, University ol Edinburgh, UK.
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extrusion ol the nucleocapsid into lhe cell. Release ol virus is basically the reverse of

inlection:nucleocapsidbecomealignedbeneathamodiliedcellmembraneandparticles

are budded lrom the cell membrane'

Burnel(1942)discoveredthehaemagglutinatingabilityolNewcastlediseasevirus
opening a new chapter in its study. He and others lound that the serum ol the inlected

birds were capable ol inhibiting the haemagglutinating activily ol NDV (Burnet' '1942;

Lush,1943).sincethen,thehaemagglutioninhibitiontesthasbeenusedtoidentily
NDV.StrainVarialioninNDVcanbedillerentialedbymeandeathiimeineggs'
intracarebralpathogenicity in chicks and inlravenous palhogenicity index' some workers

have suggested cloacal mean death time as a means ol dillerentiating the more virulent

slrains (Alexander and Allan, 1974)''

THERMOSTABILITY OF TNFECTIVITY

Farinas (1930) appears to has been the lirst to report aboul the thermostabilily oi

inlectivity ol the Newcastle disease virus. He placed definite amounls ol virus containing

material in sealed vials and exposed them to controlled temperatures lor 30 minutes' The

results ol rhis variable temperature-conslanl time heat slress sludy led him to the

conclusion that "Avian pest virus dies between 50'c and 55"C wilh an exposure ol 30

minutes duration". This is in agreement wfih anolher experiment of similar nature in which

virus lost inlectivity when healed fo 60"C lor 30 minutes or 55"C lor 45 minutes' (Brandty'

Moses, Jungherr & Jones, 1946)'

Beach (1942) studied the lhermostabilty characteristics of Newcastle disease virus in

chicken lungs in the relrigerator and lound that the virus remained viabte lor 195 days'

lnearlieroxperimentcarriedontostudytheviabilityolNewcastlediseasevirus,itwas

demonstratad (Asplin, 1949) that the virus survived on the skin ol experimentally inlected

evisceraled chicken barcasses stored at 2'C lor 96 days and in the bone marrow tor 134

days.

ln unplucked carcasses stored at the same temperature, virus persisted on the skin lor

160 daye and ln the bone marrow loilt96 days. At-20'c ol storage' the virus was

demonstraled lOr longer fhan 300 days. The survival o{ Newcastl€ disease virus was

studied during lho hot season in ambient temperalures ol40-43"C and relative humidities

ol 20-30 per csnt. The virus remained inlective lor 10 day old chick embryos tor more
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than 4 weeks in carcasses, live weeks in river, lap water, and over eight weeks in faeces,

soil and commercial poultry leed (Saber, Allalluii, Siam & Alobeidi, 1978). $iudy

conducted by many workers (Rhodes, 1958; Holstad & Yodar, 1963) have shown that

Newcastle disease virus strains vary in lheir stabilities during extended storaEe and lhal

viral environments inlluence these stabilities.

f.iDV vaccine slrain CDF-S6 in liquid lorm was lound to be quite stable al dri{erent

'{ernperatures (Tanwani, Sinha & Malik, 1981}. The embryo-inlectivity was positive ai'$"e.,

25'C,37"C and 45"C {or l2 monlhs,5 weeks,20 days and'123 hours respeciively. A

similar study conducted on NDV Mukteswar and 'F' strain reveaied thal the ,;irai litre

decreased by aboul 50 percenl after 70 days at 37"C, by about 25 pereent alter $i q,1ays

al20-22"C, while only negligible reduclion occured in the lreeze dried $ate sli€r &51

days (Mukteswar slrain) and 652 days (F slrain) al22"C (Siddiqui, lrlishra & Sinha 1$79)

Anolher study on the l-aSota slrain revealed that the inleclivity ol tho virus renrained

within acceptable limits lor lhree monlhs ol slorage at 4.4"C (Serranilla & Peneyra, 1978).

Working with lour strains ol NDV ol varying virulence, Foster and Thompsorl {'iSs7},

demonstrated that the ability to survive was not related to lhe virutence of the virus. !n

iheir experiment virus were exposed to room lemperalure, incubatioi-l temperature, and

lemperature ol5"C inlervais lrom 45"C thror.rgh 70"C lor a specilied inler-vals. lt was n*isd

that within relalively narrow limits, they had the same susceptibility to heat. This suggests

ihat in nalure the rnore virulenl strains ol NDV probably wculd nol survive r*n

contaminated malerials any longer than those of lesser virulence. This is in agreernent

with another study (Lomniczi, 1975) where slrains ol higher or iou",er heal sens!tivity

occurred in both lenthogenic and velogenic groups.

Lcmniczi lound that lhermoslable (l+) and lhermolalrile (l-) sta.ains with respeet ts

inleclivity were uniloq'rnly encounlered among the 12 avirulerrt {ientogenic} ans iuliy

vlrulent (velogenic) strains studied. Strain with heat stable (Ha+) and heat lahlie {Ha-i

haemagglutinin were lound in the lentogenic groups, whereas haernagglutinlns ol aii

examined velogenic strains were heal stable. ln most strains studied the lnlectivity ar SS*G

were more labile than the haemagglutlnin. This ls in accordanca wilh lhe ,iqdings CI,

others (DiGioia, Liccardeilo, Nickerson & Goldblith, 1970 a; Pierce & Haywooei, JS73l.

{-entogenic strain however showed either an alrnost equal thermor8$rsi&nce ol inl+etivity

and haemagglulinin or a grealer resislance ol infeclivity al 56'C and a Lonsequent3y |ower

resislance of haemagglulinin al 50"C.
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Some workers presented evidence (Hanson. Uplon, Brandly & Winslow, 1949) that the
site ol inaclivation of infectivity for embryos was caused by destruction of the RNA,

denaturation ol the nuclear protein, or denaturation of protein in the outer cells.

ln another study NDV was irradiated at temperatures ranging from 2 to 60"C (DiGioia,

Licardello, Nickerson & Goldblith, 1970 b). An interaction between the thermat and
ionizing energy was observed in lhe temperature region of 40 to 60"C. At 2"C, the
haemagglutinin was considerably more radio-resistant than the infectivity property. tt was

believed that radiation inactivation of NDV infectivity at low temperatures was due to
nucleic acid degradation and at higher temperatures was due to protein denaturation.

Thermostability ol infectivity is widely used as a means ot characterising the different
strains ol NDV. Heat-stable subpopulations of viruses were recorded from Australian V4

slrain and N1-ulster strain which were not found in B1 NJ-LaSota, and ENG-F,

lenthogenic strains commonly used in vaccines (Spalatin & Hanson. 1976).

Virus isolaled lrom ducks, turkey and waterfowl were generally found to be thermostable
(Durham, Poole, Gow & Watters, 1980;Vickers & Hanson, 1982).

THERMOSTABILITY OF HAEMAGGLUTININ

Determination ol the heat stability of the haemagglutinin was selected as the first method

ol approach to the problem of characterising the antigenically homologous strains of NDV
(Brandly et al, 1946). Studies on the stability of haemagglutinin (Hanson et at, 1949)

showed that a great variation existed between isolates. One isolate was destroyed in a
period as short as 5 minutes while that of another was diminished only after 6 hours of

exposure. A comparison between the haemagglutinin activity and the inlectivity of the
same isolate showed that the inlectivily had a narrower range ol heal stability than the
haemagglutinin. This is in agreement with work done by Pierce & Haywood (1973). ln

contrast, the haemagglutinins of the Finnish strain isolated by Estola (1974) were very

labile at 56'C, losing their haemagglutinating activity in 5 minutes. However, no change in
infectivity was observed after 180 minutes at 56'C and some inlective NDV could stitt be

found after 270 minutes.

ln a study conducted to characterize heat resistant mulanls of the Najarian strain of NDV,

the virus was heated al 56t0.2"C for varying lengths ol time (Goldman, & Hanson, R.p.,
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1955). They found that it was easier to rsolatr nrutants which were heat resistanl by
repeated cycles of short lreatment and embryo passage.

Comparative studies have shown that under lhe stress of heat, infeclivity is usually
destroyed {irst followed by haemagglutinin and finally neuraminidase activity (Darrell &
Howe, 1964; Francis, 1947; Picken, 1964). This order of increasing stabitity was
attributed to the structural integrity required of the entity possessing the activity, i.e.
infectivity is a characteristic of an intact virion, whereas, a polyvalent sub-virion
haemadsorbing unit still elicits haemagglutination, and Nanvaminitase activity (NA) is
demonstrable in an even less organised structure (Darrell& Howe, 1964; Drzeniek, Frank
& Rott, 1969).

Pierce & Haywood (1973) found that the inactivation of the haemagglutionation resulled
in the concomitant loss ol NA. That is, the thermal inactivation o{ HA is correlated with loss
of NA. The identical kinelics with which both activities of a given isotate inactivate
suggests that a common factor(s) influences their stability as they exist in the envelope
integrated state. Other workers also lound lhal haemagglutination and neuraminidase
activity were associated with a surlace protern designated pVt (scheid & choppin, 1g73).
The absence of these activities in the second virus protein, designated Vp2 suggested
that HA and NA were associated with a common gtycoprotein. The presence of specilic
and different antibodies were found against the two major components of the envelope
ol NDV (Seto, Bech & Hoh, 1974). Antiserum directed against the larger glycoprotein
molecule, VPl, inhibited HA and NA, had a high neutratizing activity and inter{ered with
cell fusion and haemolysis. Anliserum against smaller glycoprotein molecule Vp2
inhibited cellfusion and haemolysis but faited to inhibit the HA and NA.
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PHENOTYPIC RELATIONSHIP AMONG LITTER
TRAITS IN THE SWINE HERD AT LAMPATAN

LIVESTOCK FARM, POKHARA, NEPAL

D.P. Rasati 1 and
M.N. Lohani 2

A BSTRACT

The records of 't6'! swine litters comprising of 1499 piglets farrowed by 62 sows ot
Landrace, Yorkshire and their crosses at Lamptan Livestock Farm, Pokhara between
'1983 and 1988 were analyzed. Means and standard errors of five littertraits relating to
litter size at birth, six lraits relating to litter size at weaning and five traits relating to
preweaning weights were estimated. These values particularly for the total number of
pisa born, number of live pigs born, total number of pigs weaned, weaning percentage ol
the total pigs born, litter birth weight, litler weaning weight and preweaning average daily
gain were 9.31110. 192, 8.99410.186, 7.08710.188, 77.21111.539 percent,
10.45310.240 k9,59.48011.934 kg and 0.12710.003 kg, respectivety.

Phenotypic correlations among most of the traits were in general agreement with the
results reported in the literature. Five principal components accounting for g1.g2 percent

ol the total variation were extracted from the correlation matrix. The faclor analysis ot

these components revealed five common lactors representing characleristic measures of

the overall litter performance, the efficiency of weaning, the efficiency o{ preweaning
growth, the litter partitioning according to piglet sex and the losses at farrowing

INTRODUCTION

Several economic lraits expressed by a pig during its life time have direct bearing on its
productivity influencing the prolitability of the swine enterprise. The titter traits observed
in swine between their birth and weaning, apparently indicating their maternal
reproductive perlormance, are of paramounl importance to breeders whose major
interest lies on securing maximum number of pigs weaned per sow per year.

Dislrict Livestock Services Office. Bharatpur, Chitwan
Departmenl of Agriculture Developmenl , Harihar Bhawan, Lalitpur
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ln the context ol Nepal, the swine produclion is usually limited to smallholder larms,

mostly as subsidiary activity ol the subsistence larmers. Although the indigenous pigs

are traditionally raised by only certain ethnic communities (Shrestha and Gurung, 1989),

the exotic pigs are becoming increasingly popular among larming households.

The major source of improved breeding animals in Nepal is lhe governmenl owned larms

that are mandated to produce improved piglets for distribution to the larmers in various

districts. The dispersal of improved piglets at weaning being the only major pig breeding

activity, the traits related to litler performance are apparently considered the most

important swine traits so far.

Very scanty information on the litter traits was available in Nepal until Rasali (1991) made a

systematic analysis ol 147 litter records to estimate phenotypic and genetic paramelers

for six litter traits. This study was undertaken to explore further the litter per{ormance in

the largest swine herd in the country lor establishing the phenotypic relationships among

the litter traits.

MATERIALS AND METHOOS

The data used in this study were obtained lrom the swine herd ol Lampatan Livestock

Farm, Pokhara. The records of a total ol'161 swine litters comprising 1499 piglets

larrowed by 62 sows between May 1983 and June 1988 were analyzed. Only the litters

that had complete information of preweaning period were included in the analysis.

The herd consisted of three genotypes, namely Landrace, Yorkshire and their crosses.

All the animals in the herd were kept under similar management conditions at any given

time irrespective ot the genotype. lnbreeding was minimized in the herd by prevenling

the matings belween direct relatives.

Measurements ol a total ol l6litter trails, namely number of male pigs born (MBO),

number of lemale pigs born (FBO), number ol stillbirths (SBO), total number ol pigs born

(TBO), number ol live pigs born (LBO), number ol male pigs weaned (MWN), number ol

lemale pigs weaned (FWN), total number of pigs weaned (TWN), number ol pre-weaning

deaths (PO), weaning percentage of total pigs born (WPT), weaning percentage of live

pigs born (WPL), average pig birth weight (ABW), lilter birlh weight (LBW), average pig

weaning weight (AWW), litter weaning weight (WW) and preweaning average daily gain

(PDG) were considered. As the weaning age of the piglets in the herd during the study

period varied from 30 and 60 days, the measurements ol the traits related to weaning

weights were adiusted to 56-day basis of weaning.
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Phenotypie correlalions ir) among the 16 litter traits were computed. To turther explore

the relationship among these traits as varieties by way of recJucing lheir number, set of

principalcomponents was derived lrom the matrix of their phenolypic corretations. ln this
analysis, enough principal components, i.e., lhe linear combinations of statisllcal variables
having special properties in terms ol variance, were exlracled to account for the maximum

o{ the variation in the original varieties, as described by Young et al. (1978). The lactor
analysis ol the extracted prlncipal components was concJucled by Iirst selecting the
largest coellicient among lhe principal componenls as the signiticant loading for each trait
and lhen grouping lhe traits wilh the largesl coefficlenl loadings within each principat
cornponent lo represenl a common characlerislic lactor.

All analyses ol lhe data were conducted in Stalislical Anaiysis Syslenr (SAS institutt,
1985) using an IBM compalible microcompuler.

RESULTS AND DISCUSSION

.fhe 
means and slandard errors (SE) ol 16 litler t;'ails are presenled in Table, 1

lable - 1. Means and standard errors (SEs)ollitter traits in the swine herd atLampatan tivestock Farr,,

Pokhara.

1.

2.

3

4.

5

6.

7

8

9.

10.

11.

12

13.

14.

15.

16

Litter Trail (n=161 I\,leal

Number ol male pigs born (MBO)

Number lemale pigs born (FB0)

Number ol stillbirths {SBO)

Total number ol pigs born (TBO)

Number ot live pigs born (LBO)

Number ol male pigs weaned (MWN)

Number of lemale pigs weaned (FWN)

Total number of pigs weaned (TWN)

Number of pre-weaning deaths (PMO)

Weaning percentage of total pigs born (WpT, %)

Weaning percentage ol live pigs born (WpL, %)

Average pig birth weight (ABN, kg)

Litter brrth weight (LBW, Kg)

Average prg weaning weight (AWW, kg)

Litter weaning vreight {LWW, kg)
Preweanrnq avera$# rieily gain (pDG, kg)

4.646 1

4348 I
0.317 J

9.311 +

8.994 t
3.596 1

3.491 i
a nQ'7

1.907 i
77 211 l
73.868 t
1181 r

10.453 1-

8.297 t
59 480 1

aizi t

0.141

0.142

0.052

0.092

0.1 92

0.1 37

0.1 33

0.1 83

0.1 60

0.1 60

1 qlt

0.015

4,240

0.174

1"934
0.003

n = number oi su,rrne liliers slurjied
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l-ltter slze at birth :

The litter size at birth was divided into live important classes ol litter lraits, namely MBO,

FBO, SBO, TBO and LBO, with their mean values being 4.646,4.348,0.317,9.311 and

8.994, respectively. The means of MBO and FBO were approximately in equal ratio. The

mean values ol TBO, LBO and SBO were comparable wilh lhe respeclive average values

(9.2010.12,8.8110.13 arr 0.40.!0.6) reporred lor a chosen swine herd in the Ptrilippines

{Arganosa et al., 1990). The mean value ol TBO was also consistenl with the least square

mean ol litter size al binh (9.43510.272) reported by Rasali (1991) in 147liuers. Brrl it

was farger than the average value ol 8.91 reported in lndia in 127 iitlers (Gupla el al.,
'l983) and lhe average ligures ol 7 91 and 8.83 in Yorkshire and Yorkslrire X Landrace

crosses, respeclively reported in Nepal (Shrestha and Gurung, 198gi.

Litter size al weanlng :

The imporlant lrails reialed 10 the lilter size at weaning were lvlWN,F'//N, TWN, WPT and

WPL, with lheir mean values ol 3.596, 3.494, 7.087,77.211 percent and 7g 868

percenl, respectively. The rrumbers o{ male and female pigs weaned were approximalely

in equal ralio. The mean lotal number ol pigs weaned was comparable with the least

square mean ol the litter size al weaning (6.90710.328) in 140 litters (Flasali, 1991). But

ihis value is slightly lower than lhe value (7.56i0 23) reported for a chosen commercial
herd in the Philippines (Arganosa et al., 1990) and the vatue (6.93) reported lor B

smallholder larms in Pokhara (Anon, 1988). The means ot wpr (82.0612.27) and

85.8112.34, respeclively) reporled in the Philippines (Arganosa et at., 1990). But the
least square means of WPT (75.296t838%) reporled earlier by Rasali square means ol
liters was slightly lower lhan the present resull. The nunrber of preweaning deaths (PMO)

wilh its mean value ol 1.907 is an indicalor of pre-weaning losses.

Preweaning weights :

The mean values ol ABN and LBW were 1 .181 kg and 10.453 kg, respeclively. The latter
value was comparable with the least square mean ol 10.6041328 kg lor the trait reporteej

earlier by Rasali (1991). Both lhe nrean values of ABN and LBW in ihe present stud5r

were slighlly lower than the mean vatues of 1.2010.01 kg and 11,54t0.15 kg,
respeclively reported in lhe Philippines (Arganosa et a|.,1974t751.

'The rnean values ol A'l/W and LWW ad.iusted to 56-day basis ol weaning were S.t37 kg;

itrd {iS.480 kg, respeelrvely. As expected, lhese ligures are higirer'than the -ralues
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(6.626 kg and 47.026 kg, respectively) ad.iusted to 42-day basis of weaning for 85 titters
(Rasali, 1991).

The mean PDG in lhe present study was 0.127 kg which was stighily tower than the one
reported in lhe Philippines (Arganosa et at.,1g74t7S).

Phenotyplc correlailons :

Phenotypic correlations among the 16 litter traits are presented in Table - 2. The targer
the number of either male or lemale pigs born, the significanily higher were the total
number ol pigs born, the number of pigs born alive, the total number of pigs weaned, the
number ol preweaning deaths, litter birth weights and litter weaning weights (p<0.01).
Highly significant positive correlations of MBO ad FBO also existed with MWN and FWN,
respectively (P<0.01). On the other hand, significant negative correlation was found
between MBO and FWN. Similarly, FBO was negatively correlated with MWN and ABW
(P<0.05).

Table ' 2. Phenotyic conelations among the litter traits in the swine herd at Lampatan Livestock Farm,
Pokhara.

(Correlation Coefficient, r x I00)
Litter

rraits MBo FBo sBo r8o LBo MwN FwN TwN pMo wpT wpL ABtv LBW AWw Lww pDG

MBO r00 -1 0r 64 65 72 -16 41 28 -10 -14 -09 48 -13 26 -12

F80 100 -05 63 66 -17 77 43 27 -09 -13 -16 49 .12 29 -11

s80 100 24 -04 {1 -07 -os ol -28 ol 0r -09 11 01 1l

T80 100 96 40 44 60 41 -22 -20 _18 69 _15 41 -14

LBO 100 42 47 63 42 -15 _21 -19 74 -19 41 -18

MWN 100 -03 71 -3s 46 45 {1 35 {1 57 {1
FWN 100 69 -26 40 38 _10 44 _02 49 01

TWN 100 -43 62 60 -08 56 {1 76 {1
PMO 100 .89 -95 -13 19 -21 .41 -20

wPT 100 9s 14 02 17 54 20

wPL loo 15 .04 20 54 20

ABW 100 17 so 2s 44

LBW 1oo {1 47 -02

AWW i00 57 99

LWW roo sl
PDG lOO

Values > 16 are signilicant at (P<0.05);ard Value > 20 are significant at (p<0.01).
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The number of stillbirths was not significantly correlated with any trait at (P<0.01), except

TBO (wilh positive r) and WPT (with negative r).

Obviously, the higher the number ol pigs born, the higher was number of pigs born alive

r=o.96). Both of lhese traits were, in turn, positively correlated with MWN, FWN, PMO,

LBW and LWW (P<0.01).

The TBO was negatively correlated with WPT and ABW (r, 0.22, -A.20 and -0.18,

respectively). Likewise, a significant negative correlation ol LBO existed with WPL at

(P<0.01), and ABW, AWW and PDG at (P<0.05). Both of MWN and FWN were posilively

correlated with TWN, WPT, WPL, LBW and LWW< were positively correlated with TWN,

WPT, LBW and LWW, and negatively correlated with PMO (P<0.01). The higher the total

number of pigs weaned, the higher were the WPT, WPL, LBW and LWW. On the other

hand, it was negatively correlated with PMo (P<0.01).

The number of preweaning deaths (PMO) was positively correlated with LBW (r=0.19),

bul was negatively correlated with WPT, WPL, AWW and LWW at )P<0.01) and with PDG

at (P<0.05). The correlation between WPT and WPL was 0.95, while both of these traits

were also posilively correlated with LWW (P<0.01), AWW and PDG (P<0.05). ABW was

positively correlated with AWW, LWW and PDG (P<0.01) and LBW (P<0.05). Highly

positive correlations were also evident between LBW and LWW; AWW and LWW; AWW

and PDG; and LWW and PDG (P<0.01).

The phenotypic correlalions among most of the traits were in general agreement with the

results reported in the literature (Arganosa et al., 1974175; Young et al., 1978).

Prlnclpal components :

Five principal componenls were extracted f rom lhe 16 litter traits based on the criterion of

minimum eigen value. The lactor pattern of five principal components extracted is

presented in Table-3. The first principal componenl (PC1) accounted lor 31.96 percent

of the total variation, while the subsequent principal components PC2, PC3, PC4 and

PC5 accounted lor 26.31, 12.98 and 6.97 percents, respectively. All these principal

components accounted for 91.92 percent ol the total variation and sufficiently

represented the 16 litter traits in terms ol their variance. ln the report by Young et al. (total

variation and sufficiently represented the 16 litter traits in terms ol their variance. ln the

report by Young et al. (1978), seven principal componenls derived from lhe prebreeding

traits accounted lor only 79.8 percenl of the totalvariation.
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Trait
variales

Principal components

MBO

FBO

SBO

TBO

LBO

MW\I

FWN

TWN

PIilO

WPT

WPL

ABW

r.Bw

AWW

LWW

PDG

0.488

0.5r3

-0.035

(0.73'l)

{0.762)

0.668

0.672

(0.e62)

"0.241

0.473

0.439

0.004

(0.716)

0.089

(0.817)

0.092

-0.398

-0.427

-0.055

-0.625

-0.627

0.152

0.029

0.131

(-0.885)

(0.77 4)

(0.814)

-0.376

0.349

0.538

0.384

0.528

0.102

0.013

0.252

0.153

0.087

-0.118

-0.178

-0.211

0.349

,0.369

-0.320

(0.ss0)

0.209

i0.80s)

0.343

(0.7Be)

(-0.735)

(0.712]|

-0.074

-0.032

-0.013

-0.684

0.680

0.017

0.005

0.004

0.007

0.011

0.025

0.073

0.01 5

0.077

-0.0 74

0.007

(0 "920

0.203

-0.051

0.026

0.052

0.056

-0.125

-0.139

0.r29

-0.303

-0.261

0.001

0.01 7

0.027

Table 3. The factor pattern of the principal; components extracted kom the 16 litter traits in the swine
herd at Lampatan Liveslock from, Pokhara, Nepal.

Note: The coellicients in the parenlheses are the significant lactor loadings ol the trait

variates.

The analysis revealed lhal the lirsl lactor PC1 included the signif icant coefficient loadings

ol TBO, LBO, TWN, LBW and LWW. Clearly, these trails were lhe most important litter

traits and were commonly a measure o, the coverall liller perlormance. The PC2 lhat
included the signilicant lactor loadings ol PMO, WPT and WPL commonly represented

the efficiency o, weaning. The PC3 that included the signeficant loadings ol ABW, AWW

and PDG commonly represenled tlre efliciency of preweaning growth performance. The

PC4 that included the significant lactor loading of MBO, FBO, MWN and FWN revealed

the litter partitioning according to the piglel sex. Lastly, lhe PCS that included the
significant lactor loading of only SBO measured the losses at tarrowing.

tr]
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INFLUENCE OF AIR TEMPERATURE AND
PRECIPITATION ON THE INCIDENCE OF CLINICAL

AND ENVIRONMENTAL MASTITIS
IN THREE DATRIES

K.P. Acharya 1

ABSTBACT

lnfluence of air temperaturs and precipitation on the incidence of clinical mastitis or

environmental mastitis in three dairies was studied for a period of four years (1982-85).

Out ol 4074 clinical mastitis cases, 2325 (57 percent) were environmenlal, 320 (7.9

percent cases were contagious, and 1429 (35.1 percent) cases were clean. Monthly

clinical mastilis infection rates and monthly environmental mastitis infeclion rates of Dairy I

was not signiticantly associated (P>0.1) with air temperature or precipitation. These rales

of dairy ll were significantly associated (P<0.05) with the weather parameters. Monlhly

clinicalmastitis infection rates and monthly environmental mastitis infection rates ol Dairy lll

were signilicantly associated with the weather parameters but the association was very

poor.

INTRODUCTION

Mastitis is the inflammalion ol one or more mammary glands. Mastitis can be peracute,

acute, subacute, subclinical or chronic depending upon the severity and duration ol the

symptoms. Subclinical mastitis is detectable by tests such as California mastitis test,

Wisconsin mastilis tesl or lhe electronic cell count. Practice of teat-dipping and dry cow

therapy has markedly reduced the mastitis caused by streptococcus agalactiae and

Staphylocaccus aureus, however mastitis caused by environmental pathogens is slill a

major problem (Eberhart and Uckalaw , 1977). A random survey ol 27526 dairy cows in

England has shown that 317o cows were having mastitis and 1 5% of all quaners had a

major pathogen (Francis, 1985).

Since the populalion ol colilorm and other slreptococci in lhe environment has been

related to the corresponding susceptibility ol lhe quarter and environmental lactors such

Veterinary Ollicer, Beginal Veterinary Disagnostic
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as rainfall (Schwabe, 1984)temperature (Francis elal, 198.1)and humidity (Thomas et al,

1983) may predispose the animals lo mastitis by colilorm and other streptococi (Bramby

and Neave, 1975; Bushnell, 1974).

The objective of this study was is to study the influence of temperature and precipitation
{p in the occurrence of clinical mastitis or environmental mastitis in three large diary herds

- 
,ocaled at the CentralSacramento Valley of California.

MATERIALS AND METHODS

ln this study'clinlcals'are the cows in the herd showing one or more ol the symplems of

mastitis such as pain, swelling of the udder, induration of the udder and abnormal

secrelion {rom lhe udder. Errvironmental pathogens are the micro-organisms which are

considered to be the norrnal inhabitants ol the environment such as soil, feed, water, litter

and the bedding material, and are capable o{ producing mastitis under certain conditions

that are not completely understood. Klebsiella sp., Citrobacter sp., Enterobacter sp.,

Pseudomonas sp., Corynebacteriumsp., hemolytic and non-hemolytic Escherichia coti.

streptococcus sp. other than Streplococcus agalactiae, staphylococcus sp., other lhan

staphylacccus aureus are considered to be environmental pathogens 'Contagious' are

the clinicals for which the cause of rnastitis was attributed to either streptococcus

agalectiae or lo Staphylococcus aureus._'Clean' are the clinicals lrom which no isolation of

microorganisms was poss ible.

Temperalure refers to tlre average monthly air lemperature, where as prccipilation relers

lo the average monthly refers to the total monthly precipitation in centimeters. Dairy I and

Dairy ll had herd sizes ol 600 and 420 respectively while Dairy lll had 480 lows in 1982,

470 cows in 1983,560 cows in 1984, and 650 cows in 1985.

Milk samples from the affected quarter were collected by the larmers themselves and

refrigerated until received by the laboratory technicians who went to tl-re daries every

week. Processing of the samples were promptly done as per recommendation o{ the

National Mastitis Council, USA. Organisrns were identified mainly on the basis of cultural

characteristics supported by Gram's siaining and bio-chemical properties whenever

necessary.

The two response variables in this sludy were lhe nlonthly rate of clinicals (CR) and the

monthly rate ol environmental(ER). This rates were computed as follows:(13)
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Number ol sin a qiven monthCR =:-Average number ol milking cows in lhat year lor lhe given herd x 100

ol environmenl in a qiven monlhER==-
Average number ol milking cows in thal year lor the given herd x 100

Total monthly precipation and average monthly temperature recorded al the Lodi Station
ol the National Oceanic and Almospheric Administration (1982) were lhe lwo
independenl variables of interest in this study.

For statistical analysis, sinple regression and Kruskal-Waltis tesls were enrployed and lor
signiticant Kruskal-Wallis Test, ihe Dunn's (5) lest was used tor comparisons ol mean
ranks.

For Kruskal-Wallis lest lhe data on monthly rates ol clinicals and envrionmental y/as

calegorized according lo the lollowing levels ot lentperature and precrpilation.

+

ienrperature

(''c)
Category Precipitalron

{cm.)

Calegory

<10.05

1 0.05-1 5.55

>15.55

1

2

3

<0.52

4.52.2.54

>2.54

I

a
a

RESULTS

Dairy I had 905 clinicals (1982-85) ol whrch 533 (58 9%) were environmenlat. .t2.1

(13.4%) were conlagious and 251 (?l1%) were ctean.

Dairy ll had 1437 clinicals ol which 672 (468%) were environmenral, 148 {10.3%) were
conlagious and 611 (42.9%) were clean.

Dairy lll had 1732 clinicals ol which 1120 (65%) were environnrenlat, 51(2.94%) were
conlagious and 561 (32.4%) were ctean.

PeaK periods ol clinicals or environmental in both Dairy ll and Dairy ill occured during the
wel rnonths' Generally summer and dry monlhs lend lo discourage the outbreak ol
clinicals or enviromental in bolh lhe -aflected" dairies" however in Dairy I no such
observalion could be done. Levelol clinical maslilis in Dairy I remained endemic
lhroughout the years.
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l*- ,lTable L Summary ol the Kruskat-Wallis analysis lor temperafi.res and precipita[on etfects on &n monthly

rates (1982-1985)cf clinicaland environmetal mastitis lor the three dairies.
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Table l. Summary ol the Kruskat-Wallis analysis hr ternperah,ues and precipitalion etfects on Ere monthly

rates (1982-1985) cl clinical and environmetal mastitis for the ttuee dairies.

lnd Var Dep Var
DeEree of
keedom H-value P-valw

Dalry I

Temp
Temp
Prec
Prec

Dairy ll

Temp

Temp

?rec

Prec

Dairy tll

Temp

iemp

Prec

Prec

Clrn

Env

Clin

Env

6.51

10.64

7.79

7.6

601

3.45

5.532

4-478

0"753
CI.339

0.679
0,236

0.039

0.005

0.020

*.t22

0.049

0.178

0.063

s.107

0-55
e.!5
0.78
2.&9

Clin

EU
Clin
Eru

Clin

Em

Clrn

Env

I
I

I
2

t
a
L

I

2

{

,

Table 2 Comparisons ol lvlean Ranks lor statististrcaity signilicant on KruskaFWallis Tesl in TaErb L
Cornparison made usirg Drrn's Test.

Dairy n

Dep Va1 tnd Var Category Freg bbm M
0linicals

Environ

Dalry I
Clinicals Temp (C)

Temp (C)

Prec {Cm}

lemp {c}

Prec 1Cm)

<10.05

< 10.05

10.05 to 15.55

> 15.55

<.52

0 52 to 2.54

> 2.54

< 10.05

10.05 to 15.55

<.52

0.52 to 2.54

11

10.05 to 15.55

>15.55

11

't?

24
.tf,

I
24
,1

24
16

x

27.54

13

2934

29.964

19.35 b

20.tb
1S.68b

30.024

32 Sa

18b
18.96b

l8-87b

30.85 a

19.68b
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Table 3. Summary 0f the results ol Simple Regression Analysis of the monthty (t gB2.tgB5) rate of ciinical

and rate of environmental mastitis on Temperature or precipitalion for the three dairies.

Dalry I

lnd Var

Temp

Temp

Prec

Prec

Dairy ll

Temp

Temp

Prcc

Prec

Dairy lll

Temp

Temp

Prec

Prec

1,46

1,46

1,46

1,46

DF

1,46

1,46

1,46

1,46

1,46

1,46

1.46

1,46

F-value

0.1 9209

0.4513

0.0589

0.2003

6.2455

13.584

10.634

13.985

414

4.526

5.36

J.O il

lep Var

Clinical

Erw

Clin

FJv

Y=

3.38 - .0156 Temp

2.10-.16 Temp

3.18-.0014 Prec

1.90-0.1 '12 prec

12.26 - .33443Temp

6.11 -.1897 Temp

4.95 -.04295 Prec

2.38-1873 prec

9.98 - .2135 Temp

6.34-.1355Temp

5.45+.2460 Prec

3.63-1253 Prec

0

0

0

0

Clinical

ErM

Clin

Env

Clinical

Env

Clin

ErM

Y=

Y=

10.1

21.1

17

21.6

6.3

7

8,5

5.3

Dairy ll and Dairy lll showed prominent fluctuations over lhe years [:or most of the months

of 1982 and 1983 Dairy ll had a higher monthly rates of clinicals or environmentatbut Dairy

lll had a higher monthly rates of clinicals or environmental for most oJ the months of year
1984 and 1985.

The results o, the Kruskal-Wallis Test and regression analysis (Table 't-3) failed to
disprove lhe hypothesis lhat the monthly rates ol c[nicals or environmentals in Dairy I is
independent o, the influence of rainf all or temperature. (P>o.1 for Kruskal,Wallis Test and
R2 - value = 0lor simple regression). The results o{ Krusral-wallis Test and Simpte
regression analyses for Dairy li showed a significant association (P<0.05 for Krusral -

Wallis Test and R2 value between 10.1% lo 2'1.6o/0 respectively) between the weather
paramelers and lhe monthly rates of clinicals or environrnentals. Though these
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relationship was not strong enough. Similar results were oblained for Dairy lll, however
the relationship was still more weaker.

D ISCUSSION

Dairy one used sand as bedrJing material for its cows which could be tlre reason for a low
levelof monthly rates of clinicals or environmentats. Dairy I also had its free- stalls covered
for the duration of study period which would prevent the house to be muddy and this
would have probably kept lhe coliform population at a lower level around the cows
environment.

Dairy ll kept its cows in rice-hull bedding and in unroofed houses until November 1gB3
when covered free-stalls were provided for the cows. During rainy seasons of 1gg2-
1983, the corrals or freestalls were muddy and ponded with rain water. This could have
led to a higher monlhly rates of clinicals or environmentat mastitis in 1982 and 1983. Atter
the cows were moved into free stalls in November 1g83, we found a decline in the
monthly rates o, clinicals or environmentais in this dairy. Dairy It practised backllush
system of cleaning on the rnilk pipeline from the beginning of 1984 which could have
added in controlling the coliform mastitis in that year. Dairy lll used sawdust as bedding
material {or its cows and kept its cows under loose housing system on open (unroofed)
corrals. From November 1983, Dairy lll kept its cows in dried manure bedding. The larmer
started making covered free stalls and moved all his cows there by the end of October
1983. Practice of using sawdust and keeping cows in open carrels during first two years
following by the practice of keeping cows in dry manure bedding coutd have caused a
higher monthly rates of environmentals in this dairy. Sawdust followed by dry manure
bedding in this dairy could have kept the coliform population around the cows
environment at a higher level which would be responsible for & greater number of
environmentals in this dairy over the period of study.

CONCLUSION

Mastitis is such a complex disease thal severallactors may have to be considered in lryrng
lo understand its epidemiology. Micro climatic conditions of the barn, soil or bedding,
temperature, a and humidity could be important parameters for consideration. Absence
ol significant relationshlp between the monthly rates of clinical mastitis or environmental
mastitis and the weather parameters in one dairy has further emphasized the points
mentioned above. However, this study suggested that there was a marginal correlation
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between the percent ol cows suf{erring {ront clinical nrastitis or cnvirortrnerrtal nraslilis and
the levelol environnlentaltemperature and precipitation in case ot two darries
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PREVALENCE OF FLUKES IN CA,TTLE AND
BUFFALOES IN SURKHET DISTRICT

B. parajuti 1

ABSTRACT

The prevalence of Fasciola and Paramphistome infestations in catile and buffaloes rn a
mid hill village ol Surkhel District was studied. Out of 185 catile and 37 buffatoee
examined, 60.5 percent of cattle and 83.8 percent of buflaloes were found to be positive
for llukes on faecal examination. ln catlle, prevalence of fascioliasis and
paramphistomiasis were 42.2 persent and 25.4 percent respectively, where as thar {or
buffaloes, were 56.8 percent and 35.1 percent respectively.

INTRODUCT!ON

Parasitic infstations are responsible for major portion of economic losses in livestock
industry of Nepal. Among various parasites, Fasciota is considered to be the most
important parasite economically. Hasselet al. (t979) estimated a toss of Rs. 106 miilion for
1990 due to lascioliasis alone, in a lotal estimated loss of Bs. 358.4 million due to various
diseases ol livestock. ln the recent years, few workers have starled studies on lhe
various aspects of parasitic diseases in Nepal. However, the prevalence of
paramphistomiasis and economic loss due to its pathogenecity has not received much
attention. So, this study was aimed to defind the patterns ol Fasciota and paramphistome
infestations in the bovines in a mid hill village of Dashrathpur oi Surkhet dislricl

MATERIALS AND METHODS

This study was undertaken at the Dashrathpur village of Surkhet district during 7,13
January 1992. This village is at an elevation of 580m. The average annual rainfall is 1500
mm with the temperature ranging lrom 4"c to 38.,c (Annon Iggl).

The tolalpopulation of cattle and buffaloes in this village was 1673 and 368 respectively.
ln this study, faecal samples lrom a sample of 185 cattle and 37 buffaloes from 35
households were examined. Young calves of under one year were excluded lrom the

Regional Veterinary Diagnostic Laboratory, Brrendra Nagar, Surkhel
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study. The animals under obsrvation were grouped into two groups as young (1 to 3
years of age) and adull (over 3 years of age).

Caftle and buffaloes in the study area are commonly housed during the night. Free

grazing system is practiced during the day time, either in the communal grazing land or In

the forest area. This area has warm subtropicalclimate. This village does not have any
perennial ponds or lakes, bul has a small irrigation canal. Other permanent sources of

waler are located on the two sides of village where small brook llows to meet the Bheri

river. Crop residues and by products are commonly used as the ma,|or source of animal

teed. Deworming and drenching is done only when the animal is founcj clinically sick.

RESU LTS

ln the present study, the prevalence ol {ascioliasis was found lo be 42.1"L and 56.8%

whereas that ol paramphistomiasis was found lo be 25.4"L and 35.'lYo in cattle and

buffaloes respectively. ln general, higher proportion ol buflaloes were {ound to be

insfested with both Fasciola and Paramphistome, but the dif{erence in prevalence rate ol

Fasciola and Paramphistomes in cattle and bulfaloes was found lo be stalistically not-

significant (p>0.05). About 10% of the animlas examined were lound to harbour a nrixed

infection of both fascoioliasis and paramphistonriasis, bul the nrixed infection was

detected only in the adults.

The proportion ol cattle and buffaloes posilive lor Fasciola and Pararnphistomes eggs on

taecal examination is presented in Table 1 and 2

Table 1. Number of animals positive lor dillerent flukes by age.

Adult Total

Fasciola only

Both Fasciola &

Paramphistomes

Paramphistomes
mly

NorB

Total

(48 7%l

3 (8.t%)

10 (27%l

6 (16.2%)

37 (100%)

Adult I totat

19

(43.2%l

0 (0%)

10 (22.7%\

15 (34.1%)
44 (100%)

46
(32.6%)

13 (9.2%)

24 (17.1%l

58 (41.1%)
141 (100%

65
(35 1%)

13 (7%)

34 (18.4

73 (3e.s%
185(1 00%)

216
40.%)

0 (0%)

2 $a%l
1 (20%)
s (100%)

18

(50%)

(s 4%)

I 125%)

5 (15.6%)

32 (100%)

NB: Figure in parenlheses indicate percentage contribution within each column
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eafie

fuilale Female Total Female

Faseiola cmly

Eoth Faselola S

FaramBhistonnes

Faramphlstomesonly

N,;fE

Iotal

32 (31.4%)

5 (4.e%)

22 1'21.6%\

43 (42.1%)

1CI2 (100%)

33 (3e.8%)

I (e.6%)

12 (14.5%)

30 (36.1%)

83 (100%)

65 (35.1%)

13 (7%)

34 (18.4%)

73 (3e.5%)

185(100%)

18 (48.7%)

3 (8.1%)

10 1127%)

6 (16.2%)

37 (100%)

iaOle 3. i.!ii.lririldr *t anirnais positive lor diflerent llukes by sex.

i"lB: Figure ia'r parentheses indicale percetage within each column. Male buffaloes were
in()t stricfued.

CI!sct!$s,0N

ln this study bolh catlle and bullaloes were found to be aflected wilh fascioliasis and
paramphistorniasis. The prevalence rale ol both types ot inlection was higher in bulfaloes
than in eatlle. The prevalence rate ol lascioliasis recorded in this study is comparable lo
!hat recorded in Palpa district (Annon, 1983), bul is lower than that recorded in Satija and
Bajung hills erl Parbat Dsitrict by Joshi (1986).

ln Surkhel Dislrict, Thai et al. (1985) have reported liverfluke inteclion atone to account
67'/" al ihe aolal diseases ol ruminants recorded in the hospital. The prevalence of
Fasciala and Faramphistome in this sludy were 45.5% and 27.g./" respectively in catle
and buffaloes. This suggesls that paramphistomes alone or along with Fasciota might be
respollsible lor limiting production, and therby cause economic losses in the livestock
industry S*. lt is suEgested to study on the pathogenic effect and lhe economic loss
due to pararnphislomiasis in bovines, and olher species ol animals.
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TRADITIONAL FEEDS AND FEEDING PRACTICES
FOR PIGS IN DHANKUTA DISTRICT OF EAST NEPI\I.

D.B. Subba 1,P.M" Tamang 2 and
S.N. Mahato 3

ABSTRACT

The practices adopted by Iarmers in {eeding pigs were studied in six Village Development

Comrnittees (VDC) of Dhankuta District through a questionnaire survey. Six major

ingredients and twelve olher seasonal weeds and vegetable tops were collected and

analysed for proximate constituents and major mineral elements. The nutritional

adequacy on diets ol pigs have also been discussed.

INTRODUCTION

Besides poultry, pigs are the most important non-ruminant species rn the eastern hills.

Because ol the increasing demand for pork. pig farming has drawn the attention ol

farmers ol several ethnic groups. A great deal of Pakhribas Agricultural Centre's work in

the tield ol livestock has been directed towards pig improvernent by introducing new

breeds and husbandry practices.

Feeding is the most important factor in pig husbandry. lf properly led, pigs are capable of

rapid growth, and the initialcapital investment can be returned in relatively short period of

time.

This study records the feeds and feeding system of pigs raised under traditional

husbandry practices and aims to provide a profile of the chemical composition of feeds

and forages olfered to them..

Analytical Chemisl, Veterinary lnvestigation and Analytical Services Section (VIASS),
Pakhribas Agricuhural Centre (PAC), Dhankuta.
Senior Technician, VIASS, PAC, Dhankuta.
Chiel Veterinary lnvestigation Olticer, VIASS, PAC, Dhankuta.
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MATERIALS AND METHODS

S u rvey

A totalof 76 small holder pig larms were visited during lhe wet season (May-Sept.) in six
Village Development Committees (VDC) in the Hills ol Dhankuta District. lnformation

regarding feeds and leeding practices were collected from pig owners and recorded on a
questionnaire. During lhe visit, tne samples of feeds were collected from the mass of
feed being fed to the pigs. The information ol the proporlion of cereal by-producls to
green feeds fed per day was based on farmer's estimates.

ANALYTICAL METHODS

The analytical values have been derived lrom pooled feed samples. The proximate

constituents such as crude protein (CP), ether extracl (EE), crude fibre (CF), total ash
(TA) and nilrogen free extract (NFE) were determined according ts conventional methods
(Aoac, 1980.) The major mineralelements such as calcium (Ca), pticsphorus (P,) sodium
(Na) and potassium (K) were measured by UV/visible spectropflctometry and llame
photometry. Digestible energy (DE) was calculated from lhe proximate constiluents
(Anon, 1986).

RESULTS AND DISCUSSION

Seventy live per cent of the pigs reared by the larmers were crossbreds, and 25/o were
local. Although, a lew larmers allow lhe pigs to scavenge or tether them in lields after

crops are harvesled, most pigs are raised conlined in the backyard ol their houses. The

pigs were offered 2.5 to 3.0 kg of dry malter per day which is comparable with the values

reported by Eusebio et al. (1977) and Yadav et al. (1990) for growers. The pigs were led
twice daily, once in the morning and again in the evening The di,ferent types of feeds

used for pigs in the sludy area are listed in Table 1. The average contribution in the diets

ol pigs of the different leed ingredients in lerms ol dryrnatter are also Eiven.
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Table 1: Traditional leeds used lor pigs.

Ingrcdients lverage quantit) of rtlgredients

lffered
Proport ion of

d ryratte r

contribution
(r)

Ieedittg retIods

resh rt, (Ig) 0ryrrtter (rs)

l!cc!l-!rue!$E
I

llatai io bhus (lllile brun)

l0R
llaiai ko pitho (llrile flour)

0han to thus (iia brun)

lrcreru br-lroductr:

Jand to llt (0isti I lers residurs)

0[
Jand lo cholra (lnhed brerery residres

OR

Ionba to cholru (lrelery residues)

0rerl rrjatrblrr I reeds:

Pindalu (Colocrsil spp, )

Iane (llocrir srp,)

Sisnu (Urtict spp.)

Lltts (lrrruntiur cIp.)

Phtrsi Lthrrrt (Clcuriitl spp,)

Remlr (trtllt nuc unloonl

Prlltngol (lrtin nase yn*notnl

0hendufglrr ltilia nne unlnonl

lrtnlulot (Pollronur $p. )

0lllllst (trtia alru uetaorn)

tlrlhrht (lltln naao mlnonl
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The major ingredients ol {eed were cereal grains and their milled by-producls. A targe
portion o, green leeds such as vegelable lops and weeds are also supplied during the
wel season (May-sept). Like brewery residues, green plants such as urtica spp.,
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Alocasia end Colocasia are also led throughout the year. Besides lhese ingredienls, the

pigs kept in conlinement in the backyards also receive kitchen swill. Farmers cook

Colocasia, Alocasia, Amaranthus and Urtica spp. as a special leed lor farrowing sows

and young piglets. Although cooking adds to luel and labour costs, the cooking process

reduces irritating principles such as oxalates, chromales and lormic acid present in the

plant, thus making the plant more digestible.

It can be seen lrom Table 1. that cereal by-products and brewery residues constituted

about 57 per cent ol the diet. Among the green leed, Galgale, Latte, Sisnu, Pharsi

lahara, Mane and Pindalu were lound to be major conlribulors. The chemical

composition of the ingredients ol pig leed are presenled in Table 2. Due to lhe extreme

variability, the analysis of kitchen swillwas not carried out.

Table 2: Chemical composition of the ingredients of pig feed.
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On the basis ol the average quantity of ditferent ingredients offered to pigs (Table 1) and

the chemical composition ol these ingredients (Table 2), quantities ol the nutrients

received by pigs were catculated. These values, along with the nutrient requriement as

suggested by Eusebio et al. (1977) are presented in Table 3 for comparison.

Amount per kg diet or percenl drymatter.

As can be seen from the above table, the diets are delicient in sodium (Na). However, lhis

may not be true il the kitchen leltovers are also considered. The results also indicate sub-

optimal tevel ol protein in the diet especially lor growers even if kitchen swill, is

considered. This might be more serious during the dry season when the availability ol

green lorages is limiled" Likewise the energy requirement may also be sub-oplional

unless additional fodder sources or cereal by-products are supplemented Other mineral

elements such as Ca, P and K in the leeds were adequate {or 30-60 kg liveweight pig lor

a reasonable level ol animal production.

I'he Ca:P ratio was within the normal range for larm animals. ['1owever, it should be

understood that the samples analysed were the feed olfered to the pigs and nol the feed

actually consumed bY the Pigs.

The provision ol sodium supplements in the lorm of sodium chloride (common salt) would

have overcome Na deliciency. However, supplementation ol kitchen swill needs to be

assessed and quantified. Also, availability ol crude protein and particularly of DE should

be closely monitored in luture.
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Table 3: Nutrients received and required by pigs.

Energy/Protein/
Minerals

Nutrient received by Pigs
Pig Live wt. (30-60 kg)

Wet season I Dry season I ]!-so

Nutrient requirement of Pigs
(Eusebio et al, 1977)

PiO Live wt. (kg)

30-60 I uo-no

DE M/Kg DM

cP%
Cao/"

P%

Na%

K"/"

Ca:P

14.58

1 5.00

1.23

0.40

0.09

0.98

3:1

13.67

14.0

0.59

0.38

0.05

0.73

1.5:1

14.64

17.00

0.90

0.60

0.23

0.25

14.64

17.00

0.60

0.40

0.31

0.30

12.13

13.00

0.60

0.40

0.31

0.30
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A REPORT ON HEPATIC COCCIDIOSIS IN RABBITS
IN KATHMANDU VALLEY

lt.M.Stngh

ABSTHACT

The records ol 23 cases ol coccidiosis in rabbits autopsied between 1986187 and

1gg1/g2 at Animal Health Research Division, Tripureswor were analysed. out of 23

cases, 13 cases (56%) were hepalic and lhe remaining 9 cases (39.1%) were intestinal

coccidiosis. Pathological lesions included enlarged and dark coloured liver with diflerent

sizes ol necrotic white nodules and microscopic examination showed numerous

devetoping slages ol coccidia in bile duct epilhelium and areas ol necrosis. lmpression

smear ol necrolic loci and microscopic examination ol bile revealed numerous coccidial

oocysls.

!NTRODUCTION

Rabbit larming has been a good prospecls as a producer ol meat and wool. Angora

rabbits are raised lor wool production where as Soviet chinchilla and Californian hyaline

breeds are raised lor meat purpose. ln Kathmandu valley lew rabbit larms have come up

in recent years.

Coccidiosis is one ol the major killer diseases ol weaner rabbits and it is a common

problem encountered in commercial operations. Both nteat and wool type rabbits are

susceplible to this disease. The incidence and mortality rate depends upon lhe hygienic

conditions in the rabbittry. ln rabbits, based upon the organ alfected it is classilied as

hepatic and intestinalcoccidiosis (Kumar B, 1982 and Palanisamy, 1990).

Hepatic coccidiosis is caused by Eimeria stiedae which attacks and destroys the cells

lining the bile ducts ol liver. E. stiedae reaches lhe liver via the porlal vein and then

locales in lhe epilhelium of bile ducts where it results in a severe cholangitis.

Schizogony, gametogony and the formation of oocysts occur in the epithelium ol bile

ducts ol the llver of rabbits. The coccidial oocysts liberaled lrom lhese damaged cells are

passed to the gall bladder and are ultimately passed out lhrough the intestine. Under

Pathologisl, Animal Health Reseach Division, NARC.
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suitable conditions outside body in the soil lour sporoblasts develop in each oocyst.

Each sporoblast divides into two sporozoites when lully developed oocyst is ingested by

a rabbit. The eight sporozoites are released in the intestine through the action of

digestive enzymes (Macy, 1971 Archibald J. et al, 1973 and Hime, 1979 ). The oocyst ol

E. stediae are ovoidal and ellipsoidal and 37 x 21 m u in size with a micropyle at the broad

end (Urquhart 1988).

E. stediae has been a major problem ol mortality and morbidity in commercial rabbitry. So,

this study was conducted to identily the disease by clinico-pathological and

histopathological investigat ion.

MATERIALS AND METHODS

Dead rabbils are routinely brought to Central Animal Health Research Laboratory for

autopsy. Twenty three cases ol coccidiosis in rabbits autopsied belween 044-049

(1986/87-1991/92) were lollowed and their records were analysed. Clinical symptoms of

sick rabbits were recorded on the basis of history. Gross pathology ol the livers were

examined. Microscopic examination ol impression smears lrom necrolic foci in liver. and

histophathological examination ol aflecled hepatic trssue.

BESULTS AND DISCUSSION

Table No. l.Record ol Coccidiosis in rabbits (source PM record oIAHRD 044 049).

Table 1 shows the delails ol coccldiosis cases in rabbils recorded durlng 1986-92 at

AnimalHealth Health Research Division. The lotal number ol cases ol hepatic coccidiosis

S.N. Year No. Ol
Coccidiosis

Age ol
rabbits

Type ol
coccidiosis

No. Deadi
Total No.

yerg3lily

't986-87
'1987-88

1 988-89

1 989-90

199G91

1991.92

Total

2
'l

5

6

5

3

22

4 Weeks

4 Weeks

6 Weeks
8.5 Weeks
4 Weeks

2 lntestinal

1 Hepatic

3 Hepatic
2 lntestinal
4 Hepalic
3 lnteslinal
4 Hepalic
1 lntestinal
1 Hepatic

2 lntestinal

13 Hepatic (56 52%)
9 lnteslinal (39.1)

oio

2t20
4t15

8/350
22t690

1t12
1/16

6i 40

za.st

5

26.66
?28
3.r8
o 1,:

6.25
15
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were 56.52% while lntestinalcoccidiosis were 9 (39.1%). The age ol the af{ected rabbits

ranged from 1-6 months.

CLINICAL SYMPTOMS

The sick rabbits suffering from coccidiosis showed Anorexia, rough haircoat, emaciation

and diarrhoea, reluctant to move and bear the body weight, and pot bellied appearance

as described by rabbit owners. Similar symptoms were also observed in rabbits aftected

from coccidiosis by Kumar (1982), Ajayi et al (1987), Palanisami (1990) and Sunyal

(1se0).

GROSS PATHOLOGY

The liver was enlarged and dark red in color and contained diffuse white necrotic patches

which ranged lrom pin point focito 6 mm in diameter (Fig-1). Gall bladder was distended

with dark bile. Other organs did not show any remarkable lesions. Similar lesions were

also recorded in rabbits by Ajayi et al (1987), Vargha (1979) Meshkov (1982), and

urquhart et al(1988).

Fig - 'l : Liver showing diffuse necrolic nodules and dark red colouration x 100
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MICROSCOPIC EXAMINATION

Coccidialoocysts were demonstrated in impression smears taken lrom necrolc areas of
liver' Large number of coccidial oocysts were also demonstrated by microscopic
examination of bile (Fig-2). Histopathologicalexamination of tissues revealed necrosis of
hepatic cells and various developing stages of coccidia in the cells lining the bite duct.
Bile duct epithelium showed hyperplasia or many folds studded with various stages of
coccidia (Fig-3). Similar type of microscopic lesions in liver were noticed by Rosmini
(1979), Collins et at (1988) and Vargha (1976).

Fig - 2: Microscopic examination o{
Bile showing oocysts of
Eimeria stiedae x 100.

Frg - 3: Section of liver with developing
stages of coccidiosis in bile duct

eo lhelium and necrosis of hepatic parenchyma.

RECOMMENDATIONS

1' lt is very important that faecal samples from rabbits should be regularly examined for
presence of coccidial oocysts. Postmortem examination shoulC be conducted on all the
dead rabbits for diagnosis of heparic coccidiosis.

2' Control of rabbit coccidiosis is based on the improvement in hygiene, breeding and rearing
establishment cages, hutches or pens should be cleaned regularly properly everyday
(Souls by 1982).

3' As the disease occu!'s in weaner rabbits it is essential that coocidiostats effective in rabbit
coccidiosis should either be mixed in feed or water right from the age of
30-35 days till 3-4 months continuously. lf these are to be mixed in waler these should be
given for 2-3 days continuously every week (Sunyal 1991).
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4. The lloor ol the cages should have a wire network to prevent contact wilh contarninatsd

laeces responsible lor coccidiosis (Sunyal 1991)'

S. Elimination ol E. stediae is inelfective with medication, however initial inlection could be

prevented. Sulphaquinoxaline 0.05% in drinking water is ellective as a prevenlive regimn

lor hepatic type. (Palanisami 1990).

6. As single oraldose (1oo mg)ol trinidazole lreated in 2 ol5 rabbits inlected with E. stediae'

Then other rabbits given repeated doses lor 2-3 days were cured (Mikhail et al 1981 )'

7. Treatmenl with sulphadimidine solution in coccidiosis in ra bbits showed good response'
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OCCURANCE OF UTERINE TORSION AS A CAUSE
OF DYSTOCIA IN BUFFALOES IN CHITWAN

YALLEY OF NEPAL

T.C. Bhattaral * and
D.p. Rasail 

.

A BSTRACT

All of 4'1 cases diagnosed as uterine torsion among a total ol 117 cases of dystocia in
buffaloes attended in chitwan vailey between May.r91 and August 1992 were
investigated. The results showed lhat majority of lhe uterine torsion cases (5g.s4 %)
occured in Murrah crossbreds, followed by 34.15 percent in local buffaloes but the
occurance was least (7.32%) in purebred Murrah. The occurance of torsion was highest
(41'46%) in lhe second parity lollowed by 36.96 percenl in the third parity. Majority of the
torsion cases (56.10%) were also associated with complete stalfeeding system of
management indicating the trend that buffaloes are mere prone to the condition under
confinement' The findings also revealed that all of the torsion cases attended were
clockwise in uterine rotation and most of them (60.g8 %) had greaterthan 180 degree of
rotation

INTFIODUCTION

Bovine uterine torsion, a condilion of the rotation or twisting of gravid uterus on its long
axis, mostly occurs at the time of paturilion and rarely during the lat trimester of pregnancy
(Roberts, 1970). slipping or falling on the floor and struggting of the dam or voilent
mov{';':'nt of fetus during labor have been considered as some of the causes of the
condition that eventually results in fetal death, adhesion of uterus, toxemia and death of
the animal parliiuiarly in unattended or improperly attended case (Ganesan, 19g2).
l-{':wever, skillful rolling of the dam with or without the use of wooden plank, rotating the
:tus with or without laparotomy or a caesarian secticn could result in successful

detorsion (Roberts, 1970).

Uterine torsion as a cause of dystocia has been an occasional field problem in the
reproductive management of buflaloes in chitwan district (Rasati and Bhattarai, 1gg1).
The problem could have been even serious when a case is not readily recognised by the
larmer and allowed to be handled by an unskillfulVillage Animal Health worker (VAHW),

' District Livestock Services Olfice, Bharatpur, Chitwan
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usually responsible lor complicating the case under lield conditions. This study was

underlaken in an attempt to investigate the pattern of its occurance in the district.

MATERIALS AND METHODS

Among a total ol 117 cases of dystocia in buflaloes attended by the authors in Chitwan

valley between May 1991 anql August 1992, allol the cases diagnosed as uterine torsion

were investigated in detail. The cases of uterine torsion were classified according to the

genotypes (local, Murrah crossbred and purebred Murrah bulfaloes), (Local, Murrah

crossbred and purebred Murrah buflaloes), their parities, management syslems
(complete grazing, semi-stallfeeding with occasional tethering and complete
slallfeeding), directions (left and right) and degrees of torsion, categorised as: <90

degree, 90-180 degree and> 180 degree, were recorded. AIN relevant information

available at the time of detorsion was also gathered.

The data were analysed to establish the pattern of occurance of the condition in

buffaloes.

RESULTS AND DISCUSSION

As the simpler cases of dystocia occuring in the district were usually handled by local

VAHWs on their own, the authors were called lor attending relatively larger number of

complicateddystocia cases. Consequently, as high as 41 cases (35.04%) out of the 117

cases of dystocia attended by them in buflaloes were attributed io uterine torsion as

compared to only 7.3 percent uterine torsion cases among the cases of dystocia repo,led

in caille by Roberts (1970).

The present study revealed that in seven cases (17.07%) out o{ a lotal of 41 cases ol
uterine torsion, both the fetuses and dams died despite all care taken during detorsion.

On the other hand, the event of recovery ol dams accompanied by fetal deaths occured

in 23 cases (56.09%), while in the the rest of the cases both ol the feluses and dams
survived.

occurance among genotypes

Mojority of the uterine torsion cases (85.54 %) occured in Murrah crossbred buffaloes,

lollowed by 14 cases (34.15%) in local buffaloes and only lhree cases {7.32"L) in
purebred Murrah as shown.
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Occurance among Parties

None ol lhe cases ol torsion occured in heiler bullaloes, while the lrequency

percentages ol the cases in bullaloes al first, second, third and lourth parties were 7.32 ,

41.46,36.96 and 14.63 percents, respectively. The highest occurance ot the cases in

the second parity lotlowed by the third one is comparable in trend with the highest

occurance in the third parity in cattle as.reported by Roberts (1970).

Occurance among management systems

Majority ol the uterine lorsion cases (56.10%) occured in bullaloes under complele

stallfeeding, lollowed by nine cases (2'1.95%) in lhose under both ol semi-stallleeding

and complete grazing systems ol management indicaling lhe lrend that bullaloes are

more prone to uterine torsion under complete conlinement. This was consistent wilh lhe

report by Ganesan (1992).

Dlrectlon and degree ol torsion

All ol lhe cases attended were ol porl cervical rolation towards right side i.e. clockwise

due to the lact that presence ol rumen in the lelt side of the abdominal cavity hinders the

anticlockwise rotalion of lhe uterus in rncst cases.

Most ol lhe lorsion cases attended (60.98%) had more lhan 180 degree ulerine rolation,

lollowed by 13 cases 131.71%) with rolation ol 90 lo 180 degree's andonly three cases

(7.32%l occured with less than 90 degree rolalion as illustraterl in F igure 4
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STRATEGIC PIPERAZINE DRENCHING AGAINST
TOXOCARA YITULORUM INFECTION OF

BUFFALO CALVES

B.R. Joshl l and

S.C. Ghtmlre 2

ABSTRACT

Ascariasis was lound lo be a nrajor disease allecling bullalo calves early in their lile and

rvas lound to be prevalent in the mid-hills ol Nepal. A slralegic control programme with

piperazine lor ascariasis ol bullalo calves was lested and its ellicacy evaluated. The

controi programme redi-rced lhe inleclion rale in treated calves, and a signilicant

dillerence in growlh rale was observed among the calves ol treated and unlreated

groups al 45 and 75 days ol age. Strategic drenching ol buflalo calves wilh piperazine at

lhe recommended dose raie ol 200 mg/kg body weighl at 15, 45 and 75 days ol age is

recommended lo check the losses due lo this disease.

INTBODUCTION

lnleclion wilh large roundrvornr (Toxocara vrtubrum) is a serious problem in bullalo calves

and is responsible tor serious economic losses and call rnorlality (Gautam el al., 1967).

This parasite inlecls the call al lhe early age posing a serious threat to their survival and

growth. Boberts (1g8gai has reporled a mortality rate ol 25% lup to B0% in some area) in

lhe bullalo calves due to lhis parasite. Losses due lo parasitic diseases depend upon

the tevet ol inlection, palhogenicity ol the parasite, host resistance and the nutrllionai

stalus ol the hosl. Hence, lhe survival or dealh o, the call due to ascariasis will also

depend upon the above lactors.

The disease is prevalent lhroughoul ihe bullalo raising areas ol the world but is a serious

problem in the humid tropics iRcberts, 1989a). lt is also highly prevalenl in Nepal. ln the

mid-hills ot Nepal, 'i9o/o calves were lound positive lor ascarid eggs in laeces as early as

lilleen days ot age and a lota! ot 95% calves were inlected with lhe parasite wilhin three

Chief Cenlre 1/etarir:ary Oilicer, Livestock Section. Lumle Agricultural Hesearch Centre
(LARC), Pokhara.
Velerinary Ollicer, LABC, Pokhara.
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months ot age (LAC, 1988). The disease is so common that Nepalese larmers have
various traditional remedies against this disease. These traditional remedies vary from
roots/barks of various trees to citric acid or from copper sulphate to human urine. in some
eases, some of tl^lese remedies have shown some efficacy against adull Toxocara
vitulorum and sorne of the adult parasites are expelled (LAC, lgBB). However, in most of
the cases the treatment is attempted so late that these tradilionat remedies, which have
limited potency, are inerfective and read to the death of the carves.

rdo stt'ldy has been conducted so far in Nepal for the strategic control of this parasitie
disease. l-lence, this study was conducted to lormulate and evaluate a control strateEy
with the rnost commonly available anthelmintic. Piperazine is known to show good
efficacy against ascarid of alldomestic animals (Robertson, 1g77), is relativety cheap and
readily available in the market, and, lhus, was selected as the drug for lhis srudy.

MATERIALS AND METHODS

This study was conducted at Lumle village lrom July 1990 ro February 1991 wirh larmers,
animals. A totalof 26 newly born female calves were identified, ear tagged and their birth
date recorded. They were grouped into control and treatment groups in such a way that
every alternate born calf was kept in different group. Thus, each group consisted of
thirteen calves. calves of the conlrol group were not trealed Based on the
epidemiological inlormation available (LARC unpublished dala), a strategic controt
programme lor the calves of treatment group was decided, and the catves were drenched
with piperazine at 15, 45 and 75 days of age at a dose rate of 200 mg of piperazine per kg
body weight, irrespective ol presence or absence of ascarid eggs in their faeces. Faecal
samples of both groups of calves was examined by lloatarion method at seven days and
fifteen days ol age and at fifteen day intervals thereafter for five monlhs. Body weight ol
both groups of calves was recorded at 45 and 75 days of age. Catves sotd by the farmers
belore completion ot the rriar are not incruded in the anarysis.

RESULTS

It was lound that about hall (5 out of 11) of the calves of the controt group were infected
within the experiment period. lnleclion was detected up to 90 days of age but all calves
cleared the infection after that age even withoul treatmenl. ln the treated group one calf
was posilive at filteen days of age belore the first drenching, and lwo catves at 30 days of
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age, a{ter the first drenching at lifteen days of age. No infection was delected lhereafter

{Table 1). Ditference in inlection rates were not statistically significant.

Table 1 lnfection rate by T. vitulorum in buffalo calves at different ages arter birth

measured as 7" animals infected.

Treated

Control

Total infected throughout

the experimental period

27.0
(3)
42.0
(s)

(Figures in Parenthesis indicate number ol animals infected, percentage expressed to

the nearesl whole figure)

The average body weight of calves at 45 days ol age was 35.5 kg and 3Z.Z kg in the

treated and control groups, while that at 75 days ol age was 42.1 kg and 37.0 kg

respectively. A diflerence of 3.3 kg and 5.1 kg was recorded at 45 days and 75 days of

age between the treated and untreated calves (Table 2).

Table 2 Average body weight at 15, 45 and 75 days after birth of butfalo catves either treated with

piperazine or left untreated.

Particulars

Treatment group (n=11)

Control group (n=9)

Dillerence

Averaoe bodv weioht (ko)

At 15 days

27.7 ! 0.4

27.3 + 1.2

0.a kg

At 45 days

35.5 t 0.9

32.3 t 1.8

3.3 kg'

At 75 days

42.1 t 0.9

37.012.1

5.1 kg'

DISCUSSION

The lile cycle ol T. Vitulorum consists ol an in-the-host and an off-the-host development

cycles of the parasile which is furlher complicated by the migration of the inlective larvae

in various tissues ot the host. The eggs passed out through the laeces develop to the

third slage infective larvae (inside the egg) under the lavourable environmental
conditions in the gorund. lngested inlective larvae hatched out lrom the eggs in the

15 I sO I 45
9.0 118.0 I 0

r1) I (2)
25 13s.0 125 25 117.0 18.0
(3) I i4) ltst I (3) I Gt I lrt

- (Significant at 5% level)
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intestine enter to the blood vessels through lhe gut wall and are carried lo various organs
including the liver, lungs, muscles elc. where lhey are trapped and remain dormant lor
extended period, and are only activated in lemales during advanced pregnancy.
Activated larvae in the later stage ol pregnancy are considered to be lhe source of patent
infection to the young calves either lhrough trans-placenlal (pre-natat) or trans-mammary
infection, though the later is considered lo be the major route ol inlection (Soulsby,
1982; Swain el al., 1987). lt has also been reported that the prepatent period ol r.
vitulorum in bulfalo calves to be 22.3 days (Roberts, 1990). However, in the present
study, 17o/" calves were lound to be posilive for ascarid eggs in lheir faeces at lifteen
days ol age which is in agreement with a previous finding in lhe same area (LAC, 19BB),

indicaling the posibility of prenatal infection with tr vitutorum in buflato calves in the mid-
hills of Nepal. This linding also agrees wilh that of Soulsby (1982) and Swain el at. (19A7)
but contrasts from the lindings of Roberts (1990), who reporled trans-mammary inlection
to be the only source ol patent infection in buffalo calves. This dit{erence mighl be due
1o variations in the agro-climatic condilions belween different areas or due to some other
f actors.

The prevalence rate recorded in this sludy, that is the totat number ot catves lhat became
infected throughout the trialperiod, among lhe calves of controi group was tow (42%) as
compared to the prevalence rate (95%) recorded in the sanle area in a previous study
(LAC, 1988) and lhat recorded lrom other parls ol the Weslern Region mid-hiils (g1%.
Larcunpublisheddata). Reasonslorthislowin{eclionraleduringtheyearlgg0arenrrt
known. However, the pattern ol infection - about I5-30% calves being inlected al lilteen
days ol age, wilh a maximum number of calves alf ected at one to lwo months ct age and
no inlection aller three monlhs of age - is simitar lo thal ot lhe previous sludy (LAC,
1988). Piperazine drenching could nol clear the inleclion trom ail of lhe trealed catves as
lwo treated calves were positive lor ascarid eggs in their taeces at 30 days indicating a low
ellicacy ol this drug against this parasile., This is in agrer:rnent wilh the ltndings ot
Roberts (1989b) who reported that piperazine, in bu{fato catves, is only 4Z:i,, and 57./,
eflective against immalure and mature T vitulorurn respeclivel:/ However, even with this
limited efficacy, strategic piperazine drenching had a signiticant (p<0.05) eflect on the
growlh rate ol calves measured as live weighl Eain (10-15% diiference in body weight
between lrealed and unlrealed calves). The dilference in the average body weight ol
treated and untreated calves was 3.3 kg and 5 1 kg at 45 and 7E days ol age respectivety.
This lndicates lhat a major laclor impeding growlh of catves in mid-hi1s ot Nepat is
ascariasis' and proper and limely drenclring could be efteflive in prevenling such losses.
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Another advantage lo piperazine is its availability, simple administration and cheap cost ol
the drug (about Rs. 4/drench per animat).

ln the present study lhere was no mortality ol experimental calves. The study was
conducted in larmers' property under larmers' management. Nepalese larmers are well
acquainled with the syrnpioms of lhe disease, and the expelled worms can easily be seen
in the laeces. lt could be possible thai farmers might have lreated $reir calves with one ol
the traditional drugs will-roul informing about it so as lo save lhem or some other tactors
like low worm burden mighl have been responsible lor no mortalily recorded in the
unlreated calves.

Various management laclors like nutritional and health status of the animal together with
inherenl characteristics (genetic make up) govLarn the growth, and productive and
reproducti';e performances of an anirnai, li has been well documenlecl lhat, under similar
environrni:ntal condili,:ns, the eariy growth rate is direclly correlated wilh ilre procluctive

and reproductive perlornlances, like age at malurity, age at lirst calving elc., of the animat
in their laler age (Arora, 1974\ Hence, it can be said that the tasler growth rate in the
lreated calves al their eariy iif e ,,^/ill certainly be a benef iciary lor lheir gr*wlh, malurily and
produclion.

ln this study it was iound lilal ali calves wrih ot wlthoui irealmenl lvL,rr r,ree o{ infeclions
frorn 9fi days ol age onwards in spite olan in{ection rale ol 17% at 75 eays, and B% ai g0

days oi age. ln olher studies calves up to 105 days ol age y,,ere lound positive {or ascarid
eggs iri laeces, and inlectioft rate of 4c,1" at 75 days, 14o/o at 90 days anci5% al 105 days
ot age rvas detecled {LAHC unpublished data). Drenching at 75 days ol age is meant to
clear any persistent irleclien afler that aEe, and so inrprove heallh ancJ growlh rale ol
*alve*is ihereafler. As ll':e inlecii*n autonralically decreases alter 75 clays ol age, which
rnay hcwever persisl up to i5 or 30 rJays therealter withoul Xreatmreni, the economic
return oi piperazirrg drcnchirig at llris age could not be evaiuated from ihis sludy. Also
experiri:enlal calves could r;ot be 'ir:llowerJ lor a longer pe,riod so as to cJetermine the alter-
€treels of the drenching, and compare their growlh raie once the uirtreared catves
eieareo of lhe inleciioil" An expo'rimerri in a conlrolled envrronmenl rfi,ntrltising the eftects
ol other lactors ibotl'l nrailagernent and health) wouli be necessary to assess ihe
indivi<Jual et{ecl of the tJrenr.:hinq. l-{ciruever, as shown abtlrre, piperazrrie drenehing al 15
days and 45 days of eg* has: been shouvr"r tro be beneficial ir: enhancinq the groMfl rale of
buffalo ealves, and reducing the incidences of possible calf morlality rjuc 'to this disease.
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i'::urther lnvesligations with a more potenl drug need to be conducted to develop a simpie
eontrslstrategy against this disease. Also fulure research needs to be carried out to fincj
out the proper dose rate and to formulate a strategic drenching schedule using traditional
remedies (especially herbs) so that it could be recommended to farmers in remote areas
who have limited access lo conventional drugs. However, till furfirer investigations are
made and more easier control stralegy is developed, the present strategy for ascaris
control could be foltowed satisfactory.
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tlTrn qekffi \r{ilfuqsrdt
qtrn TrF ${+dfiffi qrfrd ffirw{s

RECOMENDATIONS OF THE FOURTH CONFERENCE OF
NEPAL VETERINARY ASSOCTATION
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1. Frftrt(ul (Privatlzation):
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qfu-rs,{rc aftqtft'rftr r{-{rc tq ilrrt{ ct r

qrIqqftrF qr+{ frfifrT qBr;il 6yn rnftrq{rn q-{rrcro-{ri q;Tpsl?r Fgr6
r* gEr rrA kil, mqr EEr{ ki qr er{ilrr<I (fi il$' ffi 3trfr knr;;T
qrml Frt ,fi affi rqrq kt qr€fr ilTfr qirgn (cruatry nal g1 Y{ r

nq qffi qrrefl hTrr1qrc *efuffi 6q;fi q]qfltrFdl ofr TrrRR hffiqr rfi
qGRtdl il( qH vmnM sHFrqI fr +.r{ r."frrq-{-s irrmrd t ffa Aq ,

nrtfr q,s{r d Fr6rq-dl i{r*{r rrft ttftirfr q}qfi 6q-{eTr ror{ m qt tfrs-q r

Y.
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s)

q)
tt
t

ffi wrr 3ns{ ffii ETEr srsffirsqr afi qrgi B{n{TFrfr Ti cft 6r{fi+ttqr .r{ t'trr *mfffr \gri qrr t +re{r m vt r

s-&-{ ttlro-t +s ts* ttffi M rc;ffi qre* flq-+q r

ti qft rwefr ilrr rrlwq r<rffi Prfirfi rr{ qtqr ttns-eq-c-{ra BTtTqrd

wcr yqrrfrd rrtr{.{ qt ameTr il{ ril r

Ei cfi rs-qr <tq *tdqrn arJqr fr rtrr+l hq-r{ur q-{ FTs 6rd6r rETt
{s-+,r5.A oTm{-.rs $6+{r d"qT HEF66 wa wS-t qq I il< E+ q*66.fr {r*-
il.rT Hseird ;rqriq"r t-rr hqqq .r{ 6t5Tr{ r{q r rq+fr rffir6 ;rqrfr
;rr+rs-m{ .Fr1fr g'qqr <Po-w i1-{ qt qqp1 fl q-{e r

6)

rrs lqflF{ qr6fr {dr6mr q{qwn-{r+r qrqa qreTr qE.Tra r{nr;{ EfrFro rqr6rc{er t-{r6'6-{rc fihs fuk( m6r q r eir: q-&tr qrr<crfi-drqr
cryErsrmr+) ska ar+en 61 wo-t q r

uT.g.HI.zFt. q1-g qqffi gqqr oilqrfr rfr.r d<r EFTTE;-1, qs-fi Tri ilrn srt
Hrezmr q{r* 3ftR cH q r w: qr.q.tcr.T,r.ffi 6rdt{, (fr{r{s,
qzffift-d { elq hERrd s{-d:fir **nr6{ ed-rr rd irTrst qcrcErr 6t qfu r

m.c.Til.Fr.Fo-dr{ qitr6, 
{q;r+-+,r srt sffi kt frqrdr{ Frqkd rr{ Brftr

sra5qfi w+1 r<r h?i{r6r wrt 6r4rfr Tr.rr.HT.iFr. 6t.n 3rFrflf-Frrqr
t2ffir6FFnt ffi( sq{r fttttf lr{ qi aFrerr ksrst q{ r

"qa-* 
r*rr rqr vEiefr Eqr?Rnqqra qt Erdte-rutq snrGil Brrql-< 3r{ff"qm

6.rfq1 iCffi sarnrftm.nrfS vil r

t

*
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Appendix Vli!

VffiT€RINARIANS HONOURED DURING FOURTI{ NATIOF"{A[=
CONFERENCE OF NEPAL YETERINARY ASSOCIATION

A " Veterlnarlans honoured lor thelr dedicated velerlnary servlce over a

perlod ol 25 years

n " Dr. Thir Bahadur Singh
2. Dr. Mankeswar Nath Panday

3. Dr. Shambhu Nath Pyakurel
4. Dr. Nata RajJoshi
5. Dr. Narendra Bahadur Singh

6. Dr. Dhan Bahadur Singh
7. Dr. Tei Bahadur Basnyat
8. Dr. Upendra Mishra
9. Dr. Sunder Lal Shrestha
1 0. Dr. Khadga Prasad Dhakal
11. Dr. Murali Datta Lohani
12. Dr. Uciaya Singh
13. Dr. Keshab Nath Upadhaya
14. Dr. TulsiPrasad Shrestha
15. Dr. Keshab Rai Sharma
16. Dr Kaman Singh Gurung
17. Dr. Subarna Lal Shrestha

8. Nepal Veterlnary Assoclatlon Members and Veterlnary staf ,
honoured lor blood donatlon durlng Sllver .Iub!!ee Ceremony of
NVA.

1. Dr. SabiAmatya 5.
2. Dr. Sudarsan Prasad Gautam 6.
3. Dr. Gyanerdra Nalh Gangol 7.
4. Dr. Ram Krishna Khatiwada 8.

Dr. Trailokyana nda Vaidya
Dr. Durga Datta Joshi
Dr. Bhawananda Thakur
Dr. Padma Nath Sharma
Dr. Braja Kanta Jha

Dr. Shiv Lakhan Prasad Gupta
Dr. Surendra Kumar Shrestha
Dr. Mukli Narayan Shrestha
Dr Bhola Mehar Shrestha
Dr. Prabesh Man Singh Pradhan
Dr. Lal Bahadur Chand
Dr. Madhu Sudan Sharma
Dr. Bir Mardan Basnyat

Dr. Shribatsman Malla

Dr. NilPrakash Singh Karki
Dr. Jap Narayan Bahadur Shrestha

Dr. Jagannath Flai
Mr. Rabindra Vail
Mr. Shiva Prasad Khanal
Mr. Macha KaiiMaharjan

18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.
32.
33.

e . Honour lor outstandlng contrlbutlon ln veterlnary prolesslon

'1. Dr. Narayan Parsad Ghimire:- as aclive member ol NVA.

2. Dr. Sudarsan Prasad Gautam:- as GeneralSecretary of NVA.

3. Mr. lshwori Das Shrestha:- as Ot{ice Secretary ol NVA.


