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First report of malaria parasite in water buffalo in Nepal

Introduction:

The livestock farming in Nepal is
suffering economic losses from different species of
protozoan pathogens like Babesia,Theileriaand
Trypanosoma, those infect to cattle, water buffalo,
pigs, goats and sheep.Most of the locally available
diagnosis techniques to identify the protozoan
parasites are either based on microscopic or
serological examination (Maharjan and Mishra,
2006). Microscopic study is not an effective
technique, because it lacks sensitivity and
specificity (Bose et al., 1995). A serological
technique, ELISA,despite being highly sensitive at
detecting parasitic infection in animals fails to
differentiate between current and prior infections.
However, Polymerase Chain Reaction (PCR)
presenting high sensitivity and specificity for
detecting as well as identifying species of the
parasite that infects the animals are not commonly
used to identify the parasites in Nepal. Malaria is a
vector-borne disease caused by Plasmodium
parasite. It is an intracellular protozoan parasite
transmitted from one individual to others by the
bite ofmosquitoes. Besides human beings, malaria
parasite infects wide range of hosts including non-
human primates, rodents, bats, ungulates, birds,
and reptiles. (Cox, 2010; Garnham, 1966). The
earliest report of ungulate malaria parasite in
domestic water buffalo was from India andthis
parasite identified through microscopic
observation was named as Plasmodiumbubalis
(Sheather, 1919). Most of P. bubalis cases were
reported on immune-compromised water buffalo

(Kolte et al., 2002). Since then, morphological
observations of malaria parasites in water buffalo
were sporadically reported until recently.
Templeton et al. (2016) reported molecular-based
surveillances of malaria parasites in water buffalo
in Thailand and Vietnam and found up to 45% of
the examined animals were infected with malaria
parasites. They found that there were two distinct
Plasmodium mitochondorial DNA sequences and
provisionally designated as Types I and II.
Quantitative PCR analysis revealed that the Type I
sequence showed higher parasite density and
microscopical images obtained from this type, thus
Type I sequence was deposited as "P.bubalis
(accession number LC090213)" and Type II, for
which all samples showed very low parasite
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density,was deposited as "Plasmodium sp. ex
B.bubalis (accession number LC090214)".
Materials and methods

Sampling site: All the blood samples
were originally collected from KTWR for
population genetic study of wild buffalo. The area
of KTWR is along the bank of Sapta-Koshi River
in the south-eastern low land Tarai region of Nepal.
This isthe smallest wildlife reserve in Nepal
established in 1976with areas of 176 km’,
primarily to protect the Nepal's last remaining
population of an endangered Asiatic wild buffalo
(Bubalusarnee)Hedges et al., 2008), the wild
progenitor of domesticated water buffalo locally
called as 'Arna' (B.arnee). In the recent count a
total of 432 individuals (182 adult female, 120
adult male, and 130 calves)were
recorded KTWR, 2016). Wild buffalo co-habit the
reserve with highly backcrossed feral animals that
are thought to have been released in the forest
around 70 years ago.Based on the phenological
and behavioral characteristic of buffaloes, theyare
classified in three groups as wild (n = 16), mixed
wild/domestic ancestry (referred as feral; n = 23)
and domestic (n = 17). Blood samples of buffaloes
were taken during their translocation to Chitwan
National Park in January to February, 2017.
Similarly, the remaining 40 blood samples were
collected from feral and domestic buffaloes (B.
bubalis) in June to July, 2017 (rainy season). A
total of 5 mL blood samples were collected from
the jugular vein from feral and domestic buffalo
randomly without considering age and sex. Nested
PCR assay was performed to detect presence of
malaria parasite in water buffalo (wild, feral and
domestic). It was done using oligonucleotide
primers specific for the Plasmodium
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mitochondrial cytochrome b (cytb) sequence and
found two cases.

DNA extraction, PCR, and sequencing:
Genomic DNA was extracted from blood samples
using commercial kit (QJAGEN DNeasy Blood
and Tissue kits, QIAGEN, Germany), according to
the manufacturer's protocol. The extracted DNA
samples were stored at 4°C until used for this
analysis.PCR assay usingPlasmodiumcytb
genespecificprimers followed a previous study
(Martinsen et al., 2006). Briefly,thecyth gene of
Plasmodium was amplified by nested PCR using
the universal primers for Plasmodium DW?2
(TAATGCCTAGACGTATTCCTGATTATCCAG)
and DW4 (TGTTTGCTTGGGAG
CTGTAATCATAATGTG) for the first round PCR.
The nested PCR was performed using primers
NCYBINF (TAAGAGAATTATG
GAGTGGATGGTG) and NCYBINR
(CTTGTGGTAATTGACATCCAATCC) as
described (Abkallo et al., 2014). All reactions
were performed using negative controls, and no
contamination was detected. The quality of the PCR
product was confirmed by viewing under InGenius
bio-imaging system (Syngene UK) after the
agarose gel electrophoresis. For purification, 5 pL
of PCR product and 2 pL of ExoSap-IT Express
PCR Product Cleanup (Affymetrix Inc. Santa
Clara, CA, USA) was taken. A complete
mitochondrial DNA sequence was determined by
assembling sequences of DNA fragments amplified
from one buffalo sample using a panel of PCR
primer pairs.

Result and discussion: Out of 56 blood
samples; 16 (28.6%), 23 (41.1%) and 17(30.3%)
were of wild, feral and domestic buffalo
respectively. Among these buffalo, 32 (57.1%)were
female and 24 (42.9%) male. The age of buffalo
ranged from 0.5 months to 15 years (for only 38
samples).PCR detected 2 positive cases (3.5%);0ne
was a feral buffalo (2 years old female) andthe other
wasa domestic buffalo (2 years old male). Both
positive sampleswere collected during rainy season
from KTWR and nearbyvillage. None among 16
wild buffalo samplescollected during winter season
were positive, however further tests must be done
on all existing individuals of the reserve for
confirmation. Previously, 16% (15/95) and 65%
(65/144) of water buffaloes were PCR positive for
malaria parasites in Thailand in 2015 and 2014
respectively, and 6% (3/49) and 5% (243) in
Vietnam in 2013 and 2010 respectively (Templeton
et al, 2016). The low frequency of the positivity in

this study may be attributed to the difference in the
vectorial capacity of each area or seasonality. To
clarify this point, more samples from different
seasons needs to be analyzed.

Sequences of two positive PCR products
(773 bp) from water buffalo were identical, and
identical to the Type II sequence exceptone non-
synonymous substitution at nucleotide position
5344 (number is after LC090214) from Ato T, a
nucleotide type seen in Type I sequence.Because
this cytb region in 39 Type II sequences of water
buffalo in Thailand were identical (Templeton et
al., 2016), identified A5344T single nucleotide
polymorphism in Nepal may serve as a unique
region-specific marker. In order to evaluate if there
are substitutions other than A5344T in cyth, a
complete mitochondrial DNA sequence of Type II
(roughly 6 kbp) was determined for the sample
D47. However, no other substitutions were
detected.In the previous study, Type II sequence
was detected from 57/80 (71%) and 2/5 (40%)
Plasmodium positive cases in Thailand and
Vietnamrespectively, and Type I was from 43/80
(54%) and 3/5 (60%) positive cases in Thailand and
Vietnam respectively. Thus, we consider that Type |
water buffalo malaria parasite is likely exists in
Nepal too. More samples are required to evaluate
the existence of the Type I water buffalo malaria
parasite in Nepal.

Buffalo farming is one of the major
occupations in the lowland and mid-hills of Nepal.
The study area KTWR is stretching northward from
the Indo-Nepal border where annually buying and
selling of buffalo takes place between farmers
residing across borders. The first water buffalo
malaria parasite reported from India where the
prevalence of this pathogen in different areas of has
been reported by many succeeding studies; such as
Bareilly/Muktesar (Sheather, 1919),Nagpur(Kolte
et al., 2002), and Maharashtra(Shastri et al., 1985;
Shinde et al., 2005). In this context,it is important to
quarantine the water buffalo across the border
between Nepal and Indiato prevent the spreading of
ungulate malaria parasites.Although the early study
concluded that the pathogen causes only mild
symptoms and animals (B. bubalis)were self-cured
(Riaz-Ul-Hassan, 1953), one mortality case has
been observed (Templeton et al., 2016). It was not
determined the wild buffalo (B. bubalis) died due to
malaria infection alone or due to malaria was an
opportunistic parasitic infection(Templeton et al.,
2016).Nonetheless, the hidden pathogenesis of this
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pathogen as an opportunistic agent is not evaluated
so far.The pathogeneisis against the buffalo with
different genetic background (wild, feral or
domestic buffalo) is also not clearly understood.
The sole objective of KTWR is to conserve the last
remaining Nepal's population of an endangered
Asiatic wild buffalo.Therefore diagnostic assays
are strongly recommended to be employed by the
reserve authority to confirm possible health
impacts of malaria in wild individuals.

In conclusion, this is the first PCR-based
surveillance of water buffalo malaria parasite in
Nepal. The presence of malaria parasites in feral

and domestic animals may have greater
consequences in terms of ecological impact as well
as economy of the farmers. Furthermore, active
surveillance is necessary for identifying malaria
parasite infection,health status and mortality
ratesin Asiaticwild buffalo. This study would help
to develop strategies for the management and
control of malaria infection especially in wild
buffalos in Nepal.
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Total Bacterial Counts of Raw Milk
in Eastern Terai of Nepal

Abstract,

This study was carried out to evaluate the
quality of raw milk measured by Total Bacterial Count
(TBC). Bulk raw milk for bacteriological study was
carried out in Regional Veterinary Laboratory (RVL),
Biratnagar. Altogether, 520 milk samples for TBC were
examined at farm and plant levels. Results showed a

great variability of TBC for the overall study period. The A 4

lowest TBC (2.78 x 106) and the highest TBC (13.299 x

106) at two milk collection units revealed nearly S1. ¢RI GIBIeT
fivefold difference. The results of mean TBC at farm for frdyre

(9.03 x 105) was nine fold of international standard (1 x )

105), and mean TBC at plant (104.71 x 105) reached 104 UG 7T Aeewr foaprer fordwrerverar
folds the international standard. The TBC at farm level W 7. q, REPR

were non significant (P>0.05) for overall experimental
period where as most of TBC at plant level differed

(p<0.01) significantly. TBC at farm level differed significantly (P<0.01) from each record of same
date at plant level. The highest number of TBC (16.5 x 106) was observed in the month of September,
which was significantly (P <0.01) different from the rest of the months. The results obtained from the
study indicated that the current situation is critical and needs real improvement from production point
to processing plant.

Key words: Raw milk, Total Bacterial Count (TBC)

INTRODUCTION

Milk is Milk is synthesized in specialized cells of the mammary gland and is virtually sterile
when secreted into the alveoli of the udder (Tolle, 1980). Beyond this stage of milk production,
microbial contamination can generally occur from three main sources (Bramley and McKinnon,
1990); from within the udder, from the exterior of the udder and from the surface of milk handling and
storage equipment. All these sources of contamination influence the Total Bacteria Count (TBC) or
Standard Plate Count (SPC). Cattle and buffaloes provide direct cash income and are living bank for
marginal farmers (Nakao, 2005). To target the export market the quality of the milk is to be
standardized and pricing should be based on milk quality. Products should be diversified so that they
suit the export market. However, hygienic and quality regulations for production and distribution of
milk are more relaxed in Nepal, and are not subject to specific microbiological standards in a legal
sense. Gaps and deficiencies in such standards are to be identified and made compatible with codex, a
standard setting organization of World Trade Organization (WTO) and South Asia Free Trade
Agreement (SAFTA) which have potentially opened markets in the South Asia Region. Nepal will
have to compete aggressively on price along with quality. Dairy farming is one of potential agri-
business in the eastern Terai. Thirteen percent of total milk production of the country is shared by
Eastern Terai, out of which Sunsari and Morang districts occupy about 38.28 % of milk production of
Eastern Terai (MOAC, 2007). Hence, the present study was designed to evaluate the quality of raw
milk as influenced due to level of management and milk handling procedures on TBC as the bulk milk
quality indicator at production point and processing plant and to examine the trend of different milk
quality variables for the study period.

MATERIALS AND METHODS

The site selected for this study was Kamadhenu Dairy Development and Cooperative Ltd
(KDDC), Tarahara Sunsari and its command area (milk-shed area of Morang and Sunsari districts).
The KDDC was chosen as study site because it represents one of the successful dairy cooperatives
run by livestock farmers themselves in Nepal. Furthermore Sunsari and Morang are leading milk
producing districts after [lam in organized milk market of Eastern Nepal (MOAC, 2007). The KDDC,
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Tarahara is situated around 4 municipalities: Dharan, Itahari, Inaruwa and Biratnagar, heart of
eastern Terai of Nepal, which distributes and markets about 6000 liters of milk daily with storage
capacity 20,000 liters. Raw milk samples (25 ml each) were collected aseptically into sterile screwed
test tube in the morning at two points - one from bulk milk of each milk collection unit just before
pouring into milk plant (hereafter referred as milk at plant level or MPL) and another randomly
selected three farmhouses of each milk collection unit (hereafter referred as milk at farm level or
MFL). The collected samples were kept in an ice box, and then processed immediately after delivery
to the Regional Veterinary Laboratory (RVL), Biratnagar. Ten samples, one from each milk
collection unit at plant level and 30 samples from randomly selected three farmhouse of each milk
collection unit at farm level were collected. Altogether a total of 520 raw milk samples were
collected at fortnightly interval from ten milk collection units of KDDC, Tarahara during mid
September 2007 to mid March 2008.

Every milk collecting unit was considered as a block to minimize the variation. Two Factor
Randomized Complete Block Design (RCBD) was applied as factor A (dates), and factor B (MPL
and MFL). Microorganism counts were expressed in colony forming units (cfu) per ml of milk.

- = =% Mean AT (C.) —a—"Mean R. H.(%0)
30 + - 100.00

95.00

85.00
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For_tnightly period

Fig. 1: Trend of fortnightly average dry bulb temperature and relative humidity recorded at 8.45 a.m. at Tarahara, Sunsari
over six months study period ( * A. T. : Ambient Temperature; R. H. : Relative Humidity .

The milk samples were subjected to TBC in the testing laboratory. TBC was accomplished
as per Quinn et al. (1994) who prescribed serial ten-fold dilutions of the milk sample. Hence, TBC
were determined by the pour plate method on nutrient agar. Fortnightly meteorological datarelated to
dry bulb temperature and relative humidity is presented in Fig.1 which was obtained from Koshi
Basin Office, Dharan, Sunsari in 2008. TBC data obtained from experiments were transformed into
decimal logarithm scale to normalize their frequency distributions. Descriptive analysis was
performed using MS Excel 2003. Analysis of variance (ANOVA) was performed according to
Gomez and Gomez (1984). Means were separated by DMRT using MSTAT-C version 1.3 computer
package.

RESULTS AND DISCUSSION
TBCAT DIFFERENT MILK POCKETAREA

Mean TBC per ml of milk of different MCU of KDDC, Tarahara is presented in Table 1.
Accordingly, maximum (13.299 x 106) TBC per ml of milk, which was recorded in Bahuni area
indicating the most miserable condition of milk handling and management differed significantly
(P<0.01) from other milk pocket areas. Minimum (2.78 x 106) TBC per ml of milk which was
recorded in Santinagar, Itahari area showing the better condition of milk production was significantly
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different (P<0.01) from that of Bahuni, Lalpur and Letang area but did not differ significantly (P >
0.05) from rest of MCU. The high variability of TBC from MCU to MCU in the present study was
supported by the finding of Srairi et al. (2006). Heavy contamination was found in milk collected
from Bahuni, Lalpur and Letang areas. It might be due to the result of long distance of these MCU to
reach to milk plant, which took almost more than 5 hours in transportation. Especially, milk from
these three MCU was delivered to plant around 10:00 to 10:30 am and until then there was arise in an
ambient temperature which automatically influenced in milk temperature as well. The increased
temperature might have favored bacterial multiplication of milk. Similar observation was made
earlier by CUCES (1999) who observed very low increment of bacterial population at 400 F and 5
fold at 500 F, 15 fold at 600 F, 700 fold at 700 F and 3000 fold at 800 F indicating a high positive
relationship between temperature rise and multiplication of bacteria.

Table 1: Mean TBC of raw milk of different MCU of KDDC, Tarahara Nepal

MCU Transformed TBC means Original TBC means
Upper Santinagar, Itahari-3 6.348bcd 3.587 x 106 bed
Latijhoda, Sundarpur 6.310d 4.310 x 106d
Banuni 6.529a 13.299 x 106a
West Baklauri 6.277d 4.894 x 106cd
Bamhrapur, Hanspokha 6.306d 3.582 x 106d
Santinagar, Itahari 6.310d 2.780 x 106d
Mrigauliya, Gothgaon, Salakpur And

Biratchowk 6.338bcd 5.030 x 106bcd
Kumarkhat, Baklauri 6.314cd 3.516 x 106cd
Lalpur, Singiya 6.420b 6.880 x 106b
Letang 6.403bc 8.990 x 106bc
CV% 2.41

Means in column followed by different letters are significantly different (P=0.01) by Duncan's Multiple Range Test (DMRT).

TBCATPLANTAND FARM LEVELS
The mean TBC at MPL and MFL for the study period (September15,2007 to March 15,2008)
are presented in Table 2.

Table 2: Mean TBC of raw milk at plant level (MPL) and milk at field level (MFL) at KDDC, Tarahara Nepal

Table 2: Mean TBC of raw milk at plant level (MPL) and milk at field level (MFL) at KDDC, Tarahara Nepal

Date of sample collection Transformed TBC means Original TBC means

MFL MPL MFL MPL

September 15, 2007 6.020h 7.406a 1.066 x 106h 32.930 x 106a
September 30, 2007 5.996h 7.351a 1.013 x 106h 31.002 x 106a
October 15, 2007 5.988h 7.162b 0.988 x 106h 16.962 x 106b
October 31, 2007 5.978h 7.072bc 0.961 x 106h 14.020 x 106bc
November 15, 2007 5.951h 6.964cd 0.902 x 106h 10.610 x 106cd
November 30, 2007 5.939h 6.862de 0.875 x 106h 8.205 x 106de
December 14, 2007 5.934h 6.738¢ 0.867 x 106h 6.105 x 106e
December 31, 2007 5.914h 6.604f 0.831 x 106h 4.302 x 106f
January 15, 2008 5.895h 6.358¢ 0.795 x 106h 2.495 x 106g
January 31, 2008 5.885h 6.281g 0.784 x 106h 2.000 x 106g
February 15, 2008 5.931h 6.313g 0.863 x 106h 2.116 x 106g
February 29, 2008 5.942h 6.393g 0.888 x 106h 2.612 x 106g
March 15, 2008 5.949h 6.424g 0.901 x 106h 2.762 x 106g

Means in row and column followed by different letter are significantly different (P=0.01) by DMRT.
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COMPARISON OF TBC WITH INTERNATIONALSTANDARD

The results of mean TBC at MFL (9.03 x 105) was nine times greater than that of
international standard (EU standard) (1 x 105) whereas mean TBC at MPL (104.71 x 105) reached
104 fold the international standard due to conducive ambient temperature andrelative humidity for
the growth of bacteria (Fig.1) accompanied by lacking of milkrefrigeration in the situation of long
distance milk transportation. Srairi et al. (2006) also reported similar problems concerning hygienic
quality of raw milk received by MCU in Morocco. Similarly, Aumaitre (1999) observed similar
results due to lapses in milk sanitation. Litwinczuk et al. (1999) and Przysucha et al. (2003)
documented difficulties to obtain high quality milk during the summer season. All of them reported
that higher air temperatures favour the increase of bacteria number, especially on the surfaces of no
good enough cleaned up milking equipment which were the potential source of infection. To date,
TBC is not accounted as standard parameter for enhancement of raw milk quality in Nepal. Although
TBC (1 x 105) is considered as international standard adopted by EU, Brazilian National Program of
Milk Quality adopted 1.0 x 106 cfu / ml of mesophilic aerobic count as national standard, however,
ISI has laid down SPC standard (< 2 x 105) for very good quality milk in India. It is too late to
standardize different milk quality parameters in Nepal to cope with provision of WTO and to provide
healthy milk and milk products to consumers.

TREND OF FORTNIGHTLY RECORDINGS OF TBC

Trend of fortnightly recordings of overall mean TBC of MFL and MPL, and mean TBC
atMFL and MPL per ml milk have been depicted in Fig.2. Overall mean TBC and mean TBC at MPL
were considerably higher during September and October than the rest of months. Lower
microclimatic temperature during winter also reduced bacterial count (<10 x 106). However, mean
TBC at MFL was considerably very low (< 1.00 x 106) which remained almost unchanged over study
period. The present observation of reduced number of TBC, as winter advanced, was in agreement
with earlier finding of Srairi et al. (2008) who also observed the highest Log TBC of raw milk during
the hottest months of July followed by August to November and the lowest Log TBC during the
coolest or driest month of December, January.

el O verall meanTBC s mean TBC at MFL == g== meanTBC at MPL
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Fig. 2: Fortnightly recordings of mean TBC of MFL and MPL and mean TBC at MFL and MPL per ml
milk at KDDC, Tarahara Nepal (15 Sept. 2007 to 15 Mar. 2008)
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A higher number of TBC was observed in the month of September as compared to October which
might be due to high mean ambient temperature recorded for the same month (Fig.1). The trend of
bacterial load showed a positive relation with prevailing ambient temperature. Data obtained from
pervious study also indicated higher microbial counts during summer (Tirard-Collet et al., 1991). A
similar observation was recorded by Zweifel et al. (2006) in different agro-climatic region in goat

milk.

CONCLUSION
The results obtained during this work on the hygienic quality of raw milk in Nepal indicated

that the current situation is critical and needs real improvement. In effect, a great majority of milk
samples had very high level of bacteria. Lacking refrigeration facilities of milk during transportation
from production to processing sites contributed higher microbial load of raw milk. Microbial counts
as quality indicator of raw milk and the possible impact of specific influence factors are of central
importance, and such specific influencing factors are therefore of great concern in hygienic milk
production. The following suggestions are made in order to avail quality milk and milk products to

the consumers.
1. Government should include legal enforcement on TBC of marketed milk considering Nepalese

situation.

2. NDDB should bring all dairy stakeholders together to set milk pricing policy in order to stimulate
the awareness among farmers and processors for quality milk production.

3. Milkrefrigeration system during transportation as well as in the milk collection units especially to
those areas which are located far from the plant should be developed immediately.
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ATAATATE  FATAAS  TEER 9-3 ST
Zfcrepl fafed T@ndesr anl aATTRr Fretar
AR HIAEhT GFIUT ATAraiaes el o |
el AT AER F AR ard 0,

URIUGHE! AT I o Fdeoell goifdel // Y



AER, WA, T AT ALAHIEE I g
fedmael ¥ ST ST HUHTl AT Hae
@A B I dlekvg ? A9 | ATHah
AT AU AIAGD afTeh] T&] HUH T 7

g, 3reATfcHe® Ut

qIFe b HT qadrel TFU AfIHr
T SRIAHT THETT ATTHR STHITHT FATET
afger fRATET AW IQATEEH!  d9aTd
fTebehT T8 % Ul Wg Jehd WU ST,
fea S=aT SREdl SeHET [Gia= @q q4ar
fafwer AmvaTe sEREEET gg T 7wl
TEXETH] WA HSHT @& Afag I T AT
TEIHN H TFIT qUHT T T AGLETATS
TRIET T Saesdl I T Afgdr Tohar
RIS ST HeAT IRTTH q@E ATIHT
AATBEZRT TR AN AT T TaAEEH]
=t Aty gare 9 SatEdere
TIAEEATE a8 ARY ATHAMERT 5 o AT
q@ma@‘&aﬁmﬁq@m@aﬂww
(e T@eqAr o1 JgRae Bl e T
ST HeAT0T TRATT qHT TRTHT JATET e
FREAT AET | I 99 T@ed ¥ ATHAE
HETETEN I TR T el e T ATHA
ST fafqe= TaTesAr El FET AT
ITFRUTSEE T AT |

dd 9991 STd e edTuTehl ATHHT X
qR¥ER qAT FHTSTHT STETR] FTHT S AT
gofaarg fad  SraverRr  oRurEr gy
AETF FAT gvg, HAAT i ¥ foasiarar
e FA S T AARET g g A
ATATETE At TRl STeaTd AUH e |
T T TRT ATITA AR (A THT afer F
faet TPt ST | ATTR AT Sl AT oot ey
yafd, «9g h, fafg~ doesers @
STefrereRT THe F=AT WAA FHIU T @l
QTEAT T A/ 900g T &7 | Afg 7 |fg saH
Fieard &1 | AT FREeATs AABHAT IATH
TIeTe qOTT THURT ATTATRT AR TATATS
TN T A =AMerg TR Hive Tera-ses
S TS WEEOTERAT FOwT, A qan
faf=T aeI=eiIEsers | STEeesd FaH1
it fag TTq FAGTI AT & TTUHl & STl
HATE AT |

3. dfcI) ABcd a1 ATBRICHD U1
&, UATERU{1d Seieh | TUAT

HAAT ATHAT FoIAH &HAT ATAR
SUTEd TRl a1 ATHEdA  ATHAT  &HdT
RERUEIRIER T TS g AT AT
fegr =y W q St A Ty FiEer ot
AGIHT G | ﬁr@awmﬁaﬂ|
SRR bl E%‘rr fhTeT Aferepl ST T&THT
FIMGY ATAR Tl THAT T SATaIwee
ATRAT Fqae fafq sRgraexard aTh
EEIEE]

qv SIATE®dE FHAT ATHAT
qRITCHE FqAT THATT T afetebl 97 Hecd
T | ISR Hvghl demare faq afeeg |
AR TSI el (=07 T 7t &
SUIEE A galas i SIAH@Tehl fad
STEAT SR TS ThE! | TqS AT TEAT Fearehl
Te-fea qar it R gArsd S
ST Mg T TR B | A9Hed
qTeTeel I ATRAT AT &, |

. YTGhT TUAT HIY T 3TaER

qeTETeTeRl FIHT TG TR TAAGEE
WET B HIE ST AT Seerean
SATERES g | A9Als alddl FOAT Y
Al SA=AANTCAT oY T AR A
JUART & &1 X aAfeTehl FAHT T T HIHebT
FIHT T T FIANT TET TFHT Feehl Tg=
TIE FET g @Y STHATAT WIHAes AT AT
AT ITART T ISS, | AfAhl FTAT e TA
TTeRT IR fahT AT SATehT JRTGehT FTHT Y
aeaT 9% AiAEars faawer i ArREr @
HATUHT T | BTG IS HI ATTRIT HHBTRT
HIEEs STFATE fheix @I &THaT S gl
Hfeel afd AT G &1 qqAaedTs e
MR THHT gregr AL ER] AT JETe AT
T T3aT AAH b FUHT HEod &R |

. FAASTIET ¥ UTTHS Aged

qeTeieT fEgar B IR 91 FHSTEE
A Alchebl AT W B IRAR JAT GHTSTHT
@AM AT FATT geg) T ATATS STeAeh!

URUGHE! AT I [ABTA Adeotl goildol // &



R I e B L B A B £ L R e
FRTHT AR T AATEATE HHHS TF T Hb|
STFH HIUIH] =Rl Hith TI8e d¥ A=ged]
Tg g TIAA AT ik IS, T

T I BIgd Weg A HIATAAT TRHE
qre 9f eI~ TRISS T THTSTHT T h
WATSTAT i Fferehl ITAT fegs a9 7 *1ag
A~ ATEhl Ferdl 9 g9 Fa T HUH

q9] SR FA grg, Al S ATeT T
dTTHE HEed 3 |

. ISR X ST TSIAhT STaRebT TUAT:
TTRT A% THITwET FIHT T9T SfeTepT

IR N L LA NRCH N e e P e

FRE! @ | Gl GTed ATHT 0T ITerqad T

JETETIES I B |

y afeT wepaTeT sreatew ¥ fagw

gl aifHE AmreAr aqE a9
TISIEeeATs afeTehl AR AT HIAa |
STl AR AT Bl TAHT Bel ATURES
B | AT A ATl STTehT 997 /I (el AqaTs

AMETH JAATHT HH Hed AT FUH(
TIATS A& T AhEs Joqred T T afotel
gie AAHT oo T fFaraewen anil Ay
TAT AT ATSAR] THT ATAT &7 | Hqag
ATARIES AHT GEETHl IqaTsy RIS
SATIRAT Fevd 9 AT IT It T |

ATeeh), @Al TITHT, THTaiehl, AT &
o+, afer fag qu faa sife a0 &7 g
ST B, FaRTT STdIel e, g wraTd,
FITT ek AAEAYAD TEEe TGaATCHT o
QU e srfereme e STETEsdT TN TTTHT,
qul =Gl q9T AteqH GRS TR 99

Ay qATAATs AR TAT AT ATSIAH]
FTGTH FGHT 91 fergws |

8. afcTd! STPRIcHD Ual
&. AIGAT faSITehaT SiTaw e

qeMAwS 9T U =aaeil 9o g9 |
qTafeAeT T BRI T AEATE AT TR
TS, AFTATS g T TCHT 39T ATHAT 41T
T TIIEET g T I HaATS I AT
T Bl 9 Uk [pfguer HHigd €7
I eI gvg, Tl TaT 3 TN & ¥
A UF [HEHBT EHM IO &S oH
oferedl fereTeh SO T Heeasd "I
[emeh g9 W7y A SSliqe  AATTEw
T@ITH B | THY AAE TIATATEEHT TG
TR qETEATE AR BTN WA @IS,
A ATET AITS T TFhll @R AR
BT |

G GHTSTHT &eT {E8TehT JeTar g o :

g1 T TNIee Y @i ERarera
SHTER &1, AT FICHR ATA 7 bl B | AT
T AT AT AT TATAesh] TaaeAr Tb
TIk Uek TATTHT GTaeler TTHT TIhl qTH
T, BRI UATSIEedATs T TLHT TET,

>
N

AT @TeAT = SR ST ST A o, TAT

HTFRIEBT [qUHT | TFRFHATE AT
afAaTaeR! TqHT [dgwg | PR T A g
waare 99 fRal g8 | IR ATTRES
Fictep! eTfHe ATIAES & |

iAol AR ATl ATl TeqeTs A
ATHTRT fad eehl GTeT Feehl Jebid, ST,
ITATEART ATIR &l agd afas qfq
TR SEADT AT T AT TTeRAe TqeA
AT ST TR I[OT @I IR TEA AT
g | @El IRU(g AGHT RAAATH e
ferepTer &+ STUehTeT 918 TTehfaeh ] o 9 7
T A~ G297 favg, Tehaul el effieh =T
Afger FRT SATATA O FFTHT TUHI, AT
g 9 WAl @A T (AT I&qal 499 J1
@rEgH! all feddy g | % feAaere
FATSA AT A FTLeled T AAT A
ST 9 ATEd FHA IWETH AT qaeq
HHTEE AR, ATTH TIETHT GTH g AT
UTHIEE  ATIHIAT @l IRE TE Hel
UfreHTEH af 9f=g | T T el FedTly
TR (a7 AT dTiHeE AGHT AT TAT
HATCHETT 95 STH HIUTH! ThdTe TTh! 9134
TS TR TTATS @I ATART A7 |
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Ffer TE=TT T AT FATATS STI T
qhT T (MARE AT JTERTHT AT AT
TG | qAIYATd At [GUHT T HXAT TS

Qe e T UEk Tk T OHA
IHEAHAT A AR BT FeRIIT &al T
HUHT HATFAT TIT FLIGTATE g8

TERT AT T FIEHR TR AT a0 ATHF]
S TR | AR I TR ST HI
FAe7g T THT AIGEEHATT SUHNTR! R
AT, TS YISTHIEH Tvggf | TR0 TR
TRUHT TAUT A GHGHI TTAT ATTHIIH
TGE @leal @Al e |

qgd afd®l IIWRITh  THAT qdT
AAqEE  ATAF  [IAAA AT T

FIMATH! U o9 qar @ @e=adr 9awT
FHY Thge |

& foreept cren Jep1a

STITh  FIIEoh! [qeeTurere g
A AT FAATSHIT RIS T&d JTehideH
B Forl Ueh TRl Bl 9 (FARea? =efReel 5
AT qIT IIH®  [qT@araqagn  qfeuasnr
SHfEdde o %l ATHagRT TATSUH]
JaT § eTater &1 | AT JAT TAATET T aTfHep
feream ggweiet =Afee fshy 3|

AT JeR =AfeREe | fspy et o
qATAT gifdd  Argar aqqr fagarT
FRANFTEE THTH TAEF AT GHT TEATHT
HIRET €Y ATFHN FOT Iq~ g
faoTRarems  =IfAeor TH ARET ¥

FATEITAT IAR ARTET JHIATSA T
[T HEr grT |

7&TE afeq s e qerars |
giet faq argd, SATHITT @l AF TAITHT
T, ATHIGET, I, U AT AAG Th =1
FEA TS AHIU T i At &1 | T
TAAvYe] FHATHT AT AT 97 TRF =T
Th AT FAYY e w4 gefiag eee
feusr SaERUEE 9fF B | q@d X
HATCHYGTHT ATEET A+ & TLEATAHT
(R0 g fop 7

BT BT ATABT AT SATHAT FTATTAT
mwﬁaﬂquawwaﬁmw
qeTel ATRAT wﬁw qAT qREARET TR
=T T AT ‘N\chhl ‘“(GII(WH T ATHAT
TeTHTICTe AT ATHAT TLATET FHeATITR] ATHT
ATHAT GRTATS ATeTehl AT TSTSH TATRHTRT
g7, AT T9MehT JRARSTHH! fed T FHedTorehl
ferorer el |red O geg | TereRT fAsEar
Tad e, T, G AT AT ATTLART TR
TRAT g WA 9] At @raEAr ¥
TETATAHEHT FHeATI §rg, Tl HR[ 38 S | aqd
TSI BTHT Fel 997 eIl AT Sal |

TIGTE 9T T HIAEHT FHeT0 &7, |

URIUGH AT e b Jdsoeh geifdol // aT



T ATERT SAAEITI AT hed AT
&Y, 3 9o GiqeTa WeaT el FRRTH @ g7 |
FHA ATERTH] Teh fq8Ts T (concentrate) ATE
T g?;’ ISEHERCIREISEI (Roughage) fegwg |
AT WA g5 [qerg Wi e mrEere T
a6l U [qeTs W qedr gigdre foq 968 |
WWW@WWW@(NW
Legume) Higare T el Tk ISEERC UGN
(Legume) TTHETE faq 983 |

QAT (Concentrate) 9ATIEI A~
(Grain) ¥ 0%, TUHT (Cake) 3%% ¥ AT (Husk
Bran) 4% TAR ITH Alchws, | ATAITTAT -
5% W1 ¢l T FA qraeie 9ard (Total
Digestive Nutrients- TDN) 0% =l %H g |
T (Concentrate) TAT 15% WwaT H T el
arerefel 9eTd (Total Digestive Nutrients-
TDN) $0% AT ¢l &7 |

FEI 9Iar ¥ qreEele gfar uie
TR ¥ SIANT : & aigar aer fepfawe
qiue deages (WartHa (AR el g |
JIITE T ATTYTF I qeags I M6 |
THEH T AT Edhl &7 A9 aidl
TG 9T qed ToRHATATHT &bl &7 | Tt

Q.31 9 (Oat)

S U UF YHRH! S & &l | S
T TE TE JHS, | ST qT T S5 7H &
AUH TEEATs &edl @rgd diel g7, |
AT FHTTR e i Al |
TS Fiehes, | THT AT AT TR, GAAT o
TP ITIEA T &7 | AME T A TeTSH
TE3, | TS T Hed TRTSHT of BIaTs (=g
FHATD FTdT TUH SISHT AHH IcATaT el
ﬂaﬁaﬁmm?%?ﬁaw%—ﬁm
YT 9T& g AHIHT AMST TS |

B @R aifda

Ty R it (g} |
TYI T T faer e
yeer . 9, frre T
TAR T 96 | 5T ATGATE SATHAHT eearent
HIXT &R JAF Y faaar fo=me T 99 |
AT I T2 FTEURG T T TS T8 |
qITATS BT O ST A T awrT
Y FST QL A S oarEedr a9 3 us ¥
fargepr ATNT ST &1 W &g fa+d .51 (90
AN B I8 | 7€ Gl o aarsd
FTS ATAT T UM A B Fiebr, | AT
IS AT 9 R H.S. (% HED) T 3F S S 7
(& HTAT) Teh THHAT G TS | ST O AT
3% frewn ufg 32 fhe avell g ¥ a7 I|an
i ST e (ATA PTaA T | S |iel 515
I vaT Ul S FEA e | HeAhell T Ul
HTAT A IGT 9ah HleA | T fe=Tg
qUFT SISHT ST G ¥ Tk TH FleA Afheg,
T Y el IcATed AUHT & TATUR qfegehl A
afe et aferg |

2. GRfJ (Berseem)

I7 TSIl ATHHT AT THI SISHT &
gfq § qiftrelt B G798 | TS BV
[RTaHEl aEAAS o1 Tdeh T, | aRIaH
TRTI, BT qAT & THATUR T3 b |

a1 ° Teedl TeTS! 9RT T ATl
THRAT TS A(heg, | TS feg qdT qURI
T wqdwﬂw@—cﬁWWWW
mﬁwaﬁwﬁ?&%r@amﬁmﬁa%%
WA e | UTHI AUR] GUSHT aRTAHATS
WQOWWﬁﬁl FyfgAHT

URIUGHE! AT I ABIA Adeotl goileol // aQ



AT ST TTERT h FIAR 9T T | G
U & (a7 g TEATS AT HIicieh (a2
B UG | aRGH UfEdl g SR SEHT
THATRAT T G T | AT q AAATHT et

o TE AT AT &7 | AFET [Ag T I
w41 ERAT (Grey-green) IfE ERE en) (light
brown) g7 |

qT E9T AIFATAT ATHIA  FITd

AWM q &, S Yo UTH MG Arg =ATes | 9
THT ST ATHT 40 STehl AR HeA § & AT
ATEAITH, 3 %. ST, Hhe FAlfews |

Solldyoi2rel dlol Al

STET T TAR T T aRIGHE
FIATS FARTR TEHATEA B | 913 SIS,
EAPTET HIET B Gl | GaqHT e
TIUHT GUSHT 413 BAMS Tk TIah Tl
TS, FRTGH AqHT R0 fad afg T ava Farg
Er?atrﬁﬁwqm

qebT TR 9 A9 T Al |
I8 BT AT R M@ 3 TEadEH 9Tl
STHTSH | dIGdTs UHANRTT AR @
feree? =remrs fam o1 ITirets o o fae |

THAET aqH A9l 4 g
TECHAH HIeA Alhrg, [ETFH ATl g0 fad
ufg, afeeil IeE FTaA Alhes, | AU E¥F 3
g ¥ & Ul 3% HAEEe T Alhs; | TAF
Fleg ufe fa=ms ™ = 3

3. 3d1scc AA (Aeschynomene Americana
Lee)

TAATS FAH AT AT o
FTST ATUHT HIHET (Thomless mimosa),
STHTSHTHT dTace a~gied faear (bastard
sensitive plant), ofes srgfeswrar aar a7
(Paga Paga), l?ﬂTr 19T (Paga ropa), Tre ST
(Antejueja), T (Ronte), ajﬁﬂfﬂ?ﬁ (Cuijicillo),
SITHIATIT  (dormilonga) AT&T  ATHA
farfaes; |

SATerd WO SHIA 9waT faar gfe
fepfeHepT IO AT FHRTATS FTATITIAT &
FY TH AYT AT Gl AAIR AgAUA
ATl &1 | T 39T q 3fg R ey a7
AT g7 | TAHN SIGHT HAT g4 X Fel
{ep(EHeT g | THH T 3 3@ 9 FEHET
ATHT §7, | TART HIT ¥ FEHIT ATHT T+ H

qTATAT Giftas qodes drgeg | AT g HeT
TGN TAT MEaTqeee] 9Y FaqdF s |
TAATE ATHETAIF a9, FACGAN  ATEEHT
TS =RABT [abTE T Flehes; | TR AR
I &HT AT AT (a7 o7 TSl STl dravs,
A TR &TTHHT TTHT TG AT ATl o |

fdazor:

THH! IaTH WA Hvaed AHH T
Jor g gferor srafeert 81 ¥ a9 afe 41 uig
qAT I TreISTHT hide TR & | THATS
RS MIITAT BT HeAehl TTHT YA T bl
T AT HAMRET T FETATTE, ASCATHT
HIGATeAlehl FOHT TANT MRS TRl S | AT
qEArE d9 4R AT HATERETE A AATHT
wﬁﬁwqu—émmn‘aﬁrﬁww%:im
(Glenn) 9= TIT STl faeprd
I TTATAT TLHT UEvg; | AT W & SRR
fgaT T ferfawert U v aidarer &1 | ar
Wéﬁ?a%m|waﬁ (Lee) =T [T
ST Fgaurd [hiaHel TUH =RA &=
TS |

granrelt :

TIH Gl THFH Fdedrd 4300
WeTehl I FhHAdTETT 9 Alhs |
TIRT AT a1k o Q000 HrefTde? Tt
YOOWQV\OOWW%-‘TW
TS Aiehrgy | T9 eal Hiaw “afer wfer
A TEH g | R0 g vy fedlt aedaw
ATTHH UR &THT TFHRT AT ghadl qrd
T afebrg | 9 W1 ®H dTTRE 9JaT 99
4T3 SIS FH &7 | T TURT @ T T
qURT TXUTE I gfbd dgd Taad | A1
JATEAR] AT Tl e SATHI T HTH
ANHT g IS8 | aTel ATeds darg afq o

Aeh &3 g |

UQUGHE! dAT FeY fABIA ATEGEN gaileal // 0



31991TdI AAR] :

AT AT ATl @I T A1 B T4, | TR Gl
T SMAT SS 87 99 THL AR A3
Wﬁ?é‘l@swlwﬁﬂﬂ%@,lﬁrs@
TAGE HIGTHT oS dlehbeg R T
P ‘mza?r W%?T gABT AW (Wet
low-lying) T FeAle Har (Sandy Soils) HT
TAAN FEGES, | AIS TG T STHT
RIS 9T A% S b (58S & gad |

GIoN3ol A
AUTAHT STHATT Ul FTEHT AATH
FTeRE ATUE T A9 B Ueg | aY AT
SCITEAE] AT SATerd A=HT Gl TaT T
AIEATHT S ITIH &7 |

di3miIge:

AT FiEded! 913 ST 8l 99 9%
fper 919 gfq & ATAYTHAT TEw | R
4TgehT AT3RT BTUHT 913 (Dehulled seed) T
21 9 ¥ fohar 913 i a9y auid 9% WU i,
FereaTe STt ST B 163 |

ol dRIoI

JHET TAAT Y, FrdIUTeThl HIhHT
ngﬁmlm (Hodges
et.al., 1982) o Tawiem W TTER Y
a—cﬁﬂﬁﬁwa@rﬂ%ﬂnﬁmwaﬁw
IUR 9THT W &8 75 | AT AT Sl

@51 d13 ufdRId (Percentage of hard seed):

FrhTafEd® ATSHT (Seed in pod) %Y
aRg 0 giqeTd FST A13 greg Wl Argehl AohT
ZaTTHT (Dehullde Seed) AT THHT T X
R0 AT A H_T FH &9 w3, | I qfg af
ATIYTF AUHAT Scarification T Alhws |
TS I=ThT T SATITAT T .51 SI3aT
355000 I3l &1 57 |

AGTAIGD) 3TATDHATl
JIIRIIT T FqATS  HABT

ATAYTHAT Gad | A7 BIARRE HH HUH!
AT FAHREA SaTgee TS BIARRER]
HCATIF THAT TEUH] G | AL (AR HbTT
HAHTT HegHT S8l ATEHT A1 3 3 &
fafrry IUers BEHRRY WUHMET R @ ¥
U T&6 TaTY (Dry matter yield) STIT&H Eﬁ:}
TP IT2T |

¥ HEA Uid gae? =[ATHl AN AFATIAT
IR FUH f@=g | qT @I qcd FHI TUHT
HIEMT RIEHRRY qIT dreTdel gqra fawar
firee qUHl @A | (Hodges et.al., 1982),
JAREHT SaTere TTAATS FH BIARRY TR
HIEHT 9f @7 9 Fich=, | 9% ATere! .0,
xw&aaowmwwmmﬁ 1K
9’&78%.( %9,(‘-“ °|Idchl JHlad delgd chh"?ﬁsl

ISdicT AT IR UId forRIooioT :

9T AT Gebrl ATITHT SATard 9o
% fawfad HIT qUU AR HEAT T
FRATAETET TaR AT qUb Al gebe
TG IS v AT faqar a9 aver F 9o ufg
o fawar qar WwRAdEEATE At e
qHRG | d9d T3 ATSAR [GFIHT U
WIRITAEs, H(ges adr [gs918% 9T
AEALIFHAT ATAR IUAT FIAT o Toeg |
TAAAF FTAT A3 ICATGHAH AR SaTeE
T MG 8T 99 413 B fatae Sroreiie
(Trifluralin as pre—emergence) 9= ¥RIRUTd
ATTF AT AT ATIT AT qheed G
T UE® | RRUIT GdAT AqTEEd qhg
ATALY Rl FTH X, ¥ (D -Post emergence)
faferd ATETHT B 998 | SATee WHH AT
IR AWl AT g FHRETAATTE AT
AT SATSe HHAATS %ol Rl A8 A4S
FRATAEeAls Ihadl e (a0 T

qiehs; |

doif®) IaRAI 34TS
awmﬁwﬁamﬁﬁ?@ﬁaﬁio
g vo feq frxr z@sr = FT 0
TR TEG | AT AL (99 82=me
T 9EE | A SR ST qF 9y AT g
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T ATIY T AGATS ded A Afehar | qof
Tql W TANEEH TGEl qGT FHH WAL
vEg | fefuae 4l 41 a7 arged |

alIsQ1oTol RRIB 0T 1didT
Jql =R U ET 99R fRar wia
EFaX ATSATSTT Tehtad T T, |

Aol AATAUC
IAT TR UG AUEEH TFATS
'awﬁaﬁ%<ﬂlsﬁmoquwTﬁalq:qw
B | ATATTHRN 8 AT =R GFHT T9ATS
e =7 =8 W AETH e,
qARET SATEe T FAT A HEITTR!
e, | TR FAINSTHT 3 G % EATH! =T
TR =RA JUTEd] =19 TRl & T Al
ATIHT AATTF IS FUHT e |

b UGref aen R aid 3cuiGad
HATATHT TSH A9 T AH R saTa<
T TRl @ar TaT ASH 91 T TAaiadr
AR AU FA SaTgre A TG el HH 4
qdeh @I TRl @Al | TEe &4 Jiaerd
SATEeE o FATUHR] YISl I SaTeC Hoehl
qAATHT TATATET 9% giqerdd  F=aH!
afgveg | SATee W9 i S eEedrHr
AfaFa® TS q ISR TIT STEHT Hadl qNT
HET TR YTSAT HAFTAT L T2 3 HigATHl
AT hals foaT %% aq afd g4 efear

I ITET IUHT favg |
tiftcd dcad! aATa

(hay) AT fa&1 sfSTHe®T difte®
e WU S |

q. & 9T Fer=am=el 9T 93, 9R giaera
3. S UM 9.9 gfaetd
3. @RI (Ash) 9. 90 gicerd
¥, e HI5a IR0 Fiaerd
Y. grerefrer o, o giqera
fae @ dc (Toxicity ): ETaTa¥H

Yo TRTH & |

ﬁﬁi’:ﬂ(Roguing)t

qfedr I[MOT FA o WRT SE
IS AT A Fed AATH T TS | AT
FALTATAT SATATATOT q&T BIF  TTH]
faearesars SivelE IR e 958 | Al
TATAT qUIRTe el e aie T 9 | I
TATRT A3 T ATerd (e, T OTe Q0% T 916 T
TG | WA M TRET R fRfaea
fagarewars IRTHT T HTed 963 |

di3 el X wiere

FHAIF T A13 IcATE TaT THH
Fals TG Hed HMA (Wheat Combine
Harvester) aTe a9 CarGH qlwg | A9
IeATE TR S A fegfae S, e @ we
e ol qIge<l Hiegd (Powdery mildew)
F YT Tgg g | a¥ TIT @ A9
TATTHT UTEaA | TEAT S ol (Lee) SwaT
WWWW(GIenn)Eﬁ'ﬁ?WTﬁ
afrer g | dTg el qedtg, add aTd
FRIUY T ey X 4TS [geard wRivey ady
qEF, | 4T3 qTeb qieg ATE HTa b3, =[ad,
FATATHT HATe] T4, |

di3 3cuiGa :
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Comparative Productivity and Relative Growth Rate Of Guine (Mumbasa),
Setaria (Sumba), Desmodium (Green-leaf) and Peanut (Erect).

This article is the summarized part of the .( e ﬂf‘“
research study of "An Inventional Study On The . o 2
Productivity Of Different Perennial Fodders
Species uine(Mumbasa), Setaria(Sumba),
Desmodium(Green-leaf), and Peanut(Erect)
2019" conducted for the purpose of fulfillment of
the course of B. Tech. Ed (livestock) KU.

BaomuRRad sRaa

Background and Gap = ﬁw wy o
Livestock development related research AT, G TeRE WW’ RIS

and literature in Nepal is thin and primitive in level

which describes the surface areas of livestock sectors as a smaller part of the agriculture, whereas the
pasture and fodder development is much lower concerns. In addition, the related literature shows that;
the factual information about same fact: Productivity and growth rate of perennial forage were spreads
hugely. I.e. Productivity of dry matter of panicum maximum, in India (IGFRI, 2011): 41-72% from the 40-
00 t/ha, in Japan (Yamada, 2014): 55% from 60 t/ha, and in Nepal (PFD, 2018) 13.04 t/ha fromGM
54.35+28.6 t/ha, thatis approximately 32% from 26- 82 t/ha or not more than 50%. This condition shows
the gap between the reliable information needed by the farmers, policy makers, extension worker et al
and the facts developed from research.

Observation and Analysis
1.-RGRof the Stem, Leafand Biomass in Different Species

Fodder species

Relative Growth Rates Guine- Mumbasa  Setaria- Sumba  Desmodium GL Peanut-

Erect
RGR-sterm (cm/day) 2.936 0.583 1.21 0.329
RGR-Leaf(cmZ/day) 0.0819 0.0078 0.0361 0.0087
RGR-gjomass (gm/day) 25.86 23.36 51.67 35.05

Above Table-1, describe the daily relative growth of the stem, leaf and biomass; of the studied
fodder within the study period. In term of stem relative growth rate Guine has higher growth rate that is
2.936cm/day where the peanut has least stem growth rate that is 0.329cm/day, similarly, the higher
relative growth rate of leaf has recorded 0.0819 cm’/day has recorded for Guine, and higher relative
growth rate of biomass has recorded 51.67gm/day for Desmodium.

2.-Weighted Average of RGR

RGR Weightage  Guine-Mumbasa  Setaria-Sumba Desmodium-GL Peanut-Erect
(W) X WX X WX X WX X WX
Stem 1 2.936 2936 0.583 0.583 1.21 1.21 0.329 0.329
Leaf 2 0.082 0.164  0.008 0.016 0.036 0.072 0.009 0.018
Biomass 1 25.86 25.86  23.36 23.36 51.67 51.67 35.05 35.05
4 28.96 23.95 52.95 35.397
Mean WX 7.24 5.98 13.24 8.85
SD 10.81 10.03 22.25 15.13
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Here, we calculated the average RGR by using the weightage 1, 2, and 1 for stem, leaf and biomass
respectively, as suggested by the Jorou, Z. (2007). By this analysis, we found that Desmodium has higher
relative growth Rate and Peanut has lower Relative growth Rate among the fodder species studied.
When each species had tested for their differences and greatness with each other with the 5% level of
significance the findings show the relation of RGR as all species has significantly differed in their growth
rate and Relations had created as XD>XP>XG>XS

3.-GM (gram) and DM (%) production from three crop cuttings

Sample Guine-Mumbasa Setaria-Sumba Desmodium-GL Peanut-Erect
cuttingsin 1 m?> GM DM% GM DM% GM DM% GM DM%
Mean 770 30.05 2989  26.43 1157 29.62 79433  29.75
production

D 2814 173 5653 0.25 11632 217 79497 026
Productivity 7.7 2.32 29.89  7.89 11.57 3.43 7.94 2.36
m.t./ ha

Analysis shows the higher biomass productivity of the Setaria i.e.29.89mt/ha/cutting where
least productivity has recorded 7.7mt/ha/cutting for Guine. Similarly in terms of dry matter also
recorded higher productivity for Setaria and least productivity for Guine 7.89 and 2.32mt/ha
respectively, although, the percentile dry matter in total biomass has recorded lesser than all species for
Setaria that is 26.43% and higher percent of DM is recorded 30.05% for Guine. Other fodders,
Desmodium and peanut had the dry matter productivity 11.57mt/haand 7.94mt/ha respectively.

when each species had tested for their differences and greatness of green matter production
with each other with the 5% level of significance the findings show the relation RGR as XS>XD>XP>XG.
That is Setaria has greater RGR than rest of species, Desmodium has lower RGR than Setaria but greater
than Peanut and Guine, similarly Peanut has greater RGR than Guine but leaser than other species, and
the Guine has lower RGR than rest species.

When each species had tested for their differences and greatness for dry matter production
with each other with the 5% level of significance the findings show the relation DM percentage as
XG2XP=XD>XS That is Dry Matter percent of Guine has not significantly greater than Peanut and
Desmodium but significantly greater than Setaria, only Setaria has significantly lower dry matter
percentage than other species.

Chart 1: Comparative RGR of the species
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RGR-Biomass
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 RGR-Leaf (mm)
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This comparison show that the Guine has its greater Steam and Leaf growth rate than all other
species but in the Biomass criteria, it is in the third rank among four species. Desmodium has greater
Biomass growth rate and the peanutis second in the rank of biomass growth rate. Although in the overall
average RGR, Guine hasinthe greatest rank and the Setaria hasin least rank.

Chart 2: Comparative production of the species

s D

B DM (mt/ha)
B GM (mt/ha)
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Above Chart shows the Dry Matter and Green Matter productivity comparison between
species. This comparison shows that the Setaria has its greater DM and GM productivity rate than all
other species. Desmodium has second rank in DM and GM productivity rate and the peanut has third in
the rank of DM and GM productivity rate. Although, in the overall average RGR, Guine has in the greatest
rank, has least rank in productivity of DM and GM.

Table 5: Overall productivity and RGR of the Species

Guine Setaria Desmodium Peanut
RGR (average) 7.24 5.98 13.24 8.85
DM productivity 2.32 7.89 3.43 2.36

(Mt/ha/cut)

Chart 4: Overall productivity and RGR of the Species
4 ™

B RGR (average)

B DM productivity
(Mt/ha/cut)

. J/

As shown in above Table and Chart, Desmodium has the highest RGR but the productivity per
cutting is second in rank. Setaria has highest rank in productivity but last rank in growth rate. In
conclusion productivity criteria shows the rank among species is; Setaria>Desmodium>Peanut>Guine,
and in RGR criteria Desmodium>Peanut>Guine>Setaria. This different degree of rank show the different
quality of traits in different species, which species have the higher DM productivity per cutting has lower
RGR, whereas having faster growth rate shows the DM productivity per culling is leastinamount.

The higher rate of RGR shows the ability of fodder to grow and made the higher numbers of
cuttings, So the having higher numbers of cutting may refer by the farmers, Whereas another important
thing is dry matter productivity of the fodder. Hence, the higher DM productivity with higher RGR is
important for fodder selection to produce high amount of forage.
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Key findings of the study

Among the species studied in this research Desmodium has greater RGR than rest of species,
Peanut has lower RGR than Desmodium but greater than Guine and Setaria, similarly Guine has greater
RGR than Setaria but leaser than other species, and the Setaria has lower RGR than rest species.
Although Dry Matter percent of Guine has not significantly greater than Peanut and Desmodium;
significantly greater than Setaria. Only Setaria has significantly lower dry matter percentage than all
other species

This study identified in overall performance of the fodder species, i.e. Desmodium has the
highest RGR but the productivity per cutting is second in rank. Setaria has highest rank in productivity but
last rankin growth rate. In addition the rank among speciesiis;

Setaria>Desmodium>Peanut>Guine, in productivity criteria,

Desmodium>Peanut>Guine>Setaria, in RGR criteria,

This different degree of rank show the different quality of traits in different species, which
species have the higher DM productivity per cutting has lower RGR, whereas having faster growth rate
shows the DM productivity per cullingis leastinamount.

Finally, this study identified that i. Relative Growth Rate different in four fodder species, ii- Dry
matter and Green Matter Productivity different in four fodder species, iii. Overall performance in four
fodder species and iv. Various criteria of selection of the fodder-species to cultivate with different
objectives and in different eco-zone.

In reference with the overall data presentation and analyses produced in previous sections, the
following key findings have been deducted:

1. The study established the facts; in term of stem relative growth rate; Guine has higher growth rate
that is 2.936cm/day, where the peanut has least stem growth rate that is 0.329cm/day. Similarly,
the higher relative growth rate of leaf has 0.0819 cm/day for Guine, and higher relative growth rate
of biomass has 51.67gm/day for Desmodium.

2. In the combined average RGR of the species: Desmodium has greater RGR than rest of species,
Peanut has lower RGR than Desmodium but greater than Guine and Setaria, similarly Guine has
greater RGR than Setaria but leaser than other species, and the Setaria has lower RGR than rest
species.

3. Level of fodder species' biomass productivity as recorded by the experimental observation and
data analysis; the higher biomass productivity of the Setaria i.e.29.89mt/ha/cutting where least
productivity has recorded 7.7mt/ha/cutting for Guine; has been found.

4. Similarly in terms of dry matter higher productivity for Setaria and least productivity for Guine 7.89
and 2.32mt/ha respectively, although, the percentile dry matter in total biomass has recorded
lesser than all species for Setaria that is 26.43% and higher percent of DM is recorded 30.05% for
Guine. Other fodders, Desmodium and peanut had the dry matter productivity 11.57mt/ha and
7.94mt/harespectively

5. On performing statistical tests of the overall results from the observation of various species of
fodder and their growth rate, productivity in green-mass, and percentile dry matter in this
invention study: it was confirmed that there was significant differences between the type fodder
species and level of overall performance of the species.

6. At the same time, no significant differentness was confirmed in the terms of dry matter percent,
species are found not significantly different.

7. Finally it is recommended that Desmodium from legume fodder and Setaria from non-legume
fodder is recommended for mid hill eco-zone of Nepal for their higher RGR and DM productivity,
among the studied species.

Conclusions of the Study
On the basis of overall data presentation, analysis and statistical testing, the present researcher
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has been able to establish an argument that the overall performance level of studied fodder is differ in
each other. In the basis of Relative Growth Rate differ in performance is ranked as: Desmodium> Peanut>
Guine> Setaria, and in the basis of Dry Matter Productivity performance is ranked as Setaria>
Desmodium> Peanut> Guine. Among the four species of studied fodder, overall performance is higher in
Desmodium and least in peanut, where the Setaria and Guine are in the middle rank.

Another equally important conclusion drawn from the present study is that different degree of
rank show the different quality of traits in different species, which species have the higher DM
productivity per cutting has lower RGR, whereas having faster growth rate shows the DM productivity
per cullingis leastinamount.
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QIRETOTERT SATNT I Fehelel I« FehIRel T I63; |

‘WWEHWWWI

pie]

Fstaor ¥ faamor afebr A2 |

3. 9 9fg T TF IR TT FXeh Fleh [Tl
HIST Hhad T Tag ¥ oad T 965 HT
T % P! B AT |

URIUGHE! AT I AT Fdaoell goifdel // 32
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TEITHl ATIRHT fe3e, au, a8 a9 ¥ STl °id
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T B Tew | fess ure 9w 3fe =
gaT3ga Alheg | Tgad T ST Al AT
WWW?&WW|WW
WAEl U qIH AN Uy TEETEE B
TS T 794 TIEes g | 9gay "Aiaes
T AT P e, | 77 A 92
I qAT ST TGS T B AR g
JIT AHEAfTE TARIEE T Fiebeg, | e
HeHAT TEEH ATNT ST T IqAed TRTIA
FEAY HHH! Al ARTRT Wbl g | [aeid
mewmwwﬁr
Wwamaﬁwwmw
ATl T Fihreg, | & TAT A IATEA FIgehT
AN Sgad el fabrE T 9 ATaF
T4 | Iy G T SATAHT AT I
ST SiEed del IcaeAed @Al geg |
gy Tfaee Gfd dAF @ TgRR! STHITHT
af ARA THE @Al TH Fibeg | 99
HTERTAT  AT(, efearardr dfg, ararasor
FRETUTHT Al o AT ST ANTETH W8 B |
T JUTATERTHT 1edT ATEehl Hecaqul T
EH B

sRA aikad! dAscd:
B | JU9R g IR Uh AT AqE,
qATE  TATELT  TTEA, mgmﬂgwrg
WW SIAMTSH ¥ ddlied? "Udr3d
g =i ST g |

o WIHAT TMeUwT g WHH F&ATH
9y | A1 HiEAT "rg IRl
AR Mg HIehT AW aRSHT 3 gl
T QTETSHT R I ST AT I8 |

o HF Gl FHH AT T T4 |

zal uiset

Y o forer
TYUD AT W T e
s 9 ER =g gl T 958 ¥ agad
Tt afe fereprer 19 Tdwg |
TAGRITS a1 ST AR 2k 94 2fg 20
&, ST 2T Sfeeht A9 953 |
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BT BT qTE%ehT AT THT o AT |
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IR ATIHH Fedfad e FEAIT
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JATE &THAT WUl IId ITHESHT TTh
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I Fhg T 79 IATETH Ihg 573 |
JTATEH ARTTHT FHT T3 |

gfeaT e R aweT ST ST 21

3 qo fa. &V g JATET T e
qUFT e AAETH AT FT GG
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qIYeRT T {42 767 96 |

T Afea |

URIUGHE! AT I o Fdaoel goifeel // 33



o TP JAETAH AHR TAARRMET R
g qi wrE fasbradn fau S faq
REEY
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SIUH & |

g1 fddra arGt £21et f&of Ul fduRigs
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TG ATMIH THTHRT ITAAT
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CRRECY

i fdbRIer oed Rip1se<

%F. T faeradT fagueasT THIfaes:

o T(HH HT Hvx [AFH
HTEHAT ATT qerarer

T [qehTRIeRT FATRT ATH &7 e

G o [aehrEeT AT AIATgUaHt Ygides:
® FYF FHE HHIT TS qAT qre=merd
o U faepry FrerdT ATTHETHIIT

o I [aehTHaT AN AT g TIATIAT

|7 [aehTeT AT TSR FRATHATIES:
o Te3T Uiy fasrd wEEH
o I Uy fary HTdEHH

o gAY U [ahd FAFH

o T U [aehTd FrIHH

TS aRTSd qUNT ATHARE HAFAATS
TR aTeRT AT Tl MRS ATSUEHT 3 |
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FHETAR! STHAHT o4 faepray T
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AT, fq@d, EATH AT,
(A7) ST AEET
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ggat aiy wRIRoT fafe
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RIECIREEY

g au "R oTon3ol A
IR gEdy o HAHAG GIATd
T FHATT I T &7 |

"R o1on3ol dR 1
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G auig g 1 a1 fag g ude | fager
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e 5 |
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st &1 frafaa sawr fa=meer afeaer g1
Teg | g areHr Fia o 3f@ o gidera
qIq g9 AUBI IFHl  IATET  FargT
AFIF  ATEAR (SR (At e
BEEICREEEY

gikAd! 3cuiGd

TG HIEATHT O IJcaTawehl Tl
FTAR YART T4, fe=mget yav faarss @er
TUTET T A FIaA AT STl
AT qualﬂmmﬂﬁﬂw
gdgale e Y T4 WWWlW
et afig S TS AT g 7 geaaTa
g1 &7 | I T "I IATEA HFH o,
YTl SHELIA AMGHT WX Ieg | BTSiaS
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9T G ANRET Te 2T 79

afesrdy freAfy FraT AT AT

AT AT TR 219 BT A dTs
FATTAAT G S T F@y

THE ATHT e AT wrgar for g |

T I S TT T T
qT ETHT ART 8T A @THl A |

TN FIRT WA & I 9fT A3
THAT T FHSANT AT T
ST BT [T T q AR e |

TIT TAT G qI T AT
H@fﬂ?ﬁﬂfeﬁaﬁamm
W‘s’ﬂfrqaﬂﬁwﬂwmﬂwldl

I T ST T T 997 g
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Carrying Capacity ¥ Stocking Rate udr cion3a aRar

ZHT IIAT  UYEE Fo [HEHATS
el Mg | UF AgAT ®9ET AT ST
IACT | SgAT ©IAT IYEE Uleal Bir
U FET A& ATe MSHAT ILATs (&
Mg 99 IqUT YTeaT A ST qUHT
TG T8 TIEE o T TG g | qo
arifas  dEar @1 g fefawa TyEE
Tled LT 907 3= 9eTsl TS qTH,
T, =, =qTgT, ST &/@T 99 quidar
FLT SAHT FAAUL Uled Ty | F&T @rd
T IYEEATE FAAUT &7 & Hid Y
YITATE & id o7 &F A6y T & el
T =RA & §] Uag Wl ATCAT ==l
T g | r .

SHMEATe I ST IS Ih
A ETART &THATH! ATITAT TS T
GdE | WA SRl UYEE g &Hdr
(Carrying Capacity ) Y=l ELd| RIS ﬂ'ﬂé’{ﬁl’
HIITHT TYEE ©ATST T AT §T e
I ST EE g | ATHT gHT gR
TIEE TNCHT Rl WUHT HEEd I
qATUT T3 (Regrowth) =h¥H el ERUSERiCT]
T ATATERTAT qHA AT FE9T oy | a9d
UEdd T AR gl IWRT T T
TS Y qrAqee Agbad A e
FHYDHH Y T &3 (Stocking Rate) T T
&bl ETHAT (Carrying Capacity ) T AT g1
afq aravTs g |

Q. (IISARMCD ol (LU)

U3dT SHATAXATs U ATgHEEd IMd
TC 9T gibrg | 9€ LU WAWT T&7 Sqer
AT WY AR ®YHT U YERT R
WU AT AT G @Tel U SIAT3eg Ueb
LU 9= Ao EAT THH WSS I’
g | TATTAT T3¢l 9%k (Adult and non
lactating) T 300 KG YIXA% dfel  WUHT
THTEATE U LU AT |

Qultd uos
wferwaeas Bal
qeaeet qat Aeed fawm fadammem,
73 7. q, faveTr

2. FRIRTS TRMUIRIC (Carrying Capacity)

TR A ATATARUTATS AFT AT
TR G9E% AT AN T Fael eTHATeATS
carrying capacity Wivg, | T YT =T &7 T
AT TS AATALH! G&IT T FgHAfeaa
&g &7 | UIST (Meidd 9T &F|T Uhl
T arsd ar FAqST HA AIHTH THI
vy gfbrgy T A9 I &FHT AUGT =19
HT AATALATS  ATTDIH  THA G T
daes Fﬁm‘é TG A TR Carrying
Capacity ﬂ'&lﬁ | Carrying Capacity Ea)
feryeroror T_T ATHT ww (Long term CC) 4T
?),EIEBI' TT  (Short term CC) @I SATRT
g | AT @t 93T SET @rg
HJ AT THT @ HATHT TATEATs A3

™ Carrying Capacity T T ?TW |
3.ICDIS 3¢ (Stocking Rate)

wWahe @ (Stocking Rate) S
JAST Ga JAEHl g@r & | U3er

faflid =9 &oMT #d d=amHr TEE
vy AqATs WHE & wﬁaﬁ | =T @
(Stocking Rate) frator e gEtad =
EABT ETHAT (Carrying Capacity) T dIgHE &
AfTeHT SATATAT g | WS @ dATg a9
EAR (B4Y) HId ATSHEF giMe Gid AT
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‘Wﬁf"lﬁ_ra’ IGR%Zha/LU/Yeara;%'EF%

TETHT MUHT 3000 &, g Hid &

HIAT AUTAAT UM JFATe TATEC I A
&9 a LU /ha 9T UM GG | UZer
frarfa =<9 &@@r S eEel e
FATAMAGT ATITET HA ATGHLS T
TG Gty W femma T wee | o
UJET HUHET & Tl AT FAT TY G T
feesr W% drd SFAT 2700 B0 g
9 2700 @TE 300 (300Kg=1 LU ) & WIT &1
9 B ARG FAMT 9 WEY | SK 9 WU
SEATE 7.5 .0, gear 9ar gfq w ufd few
FT LT Uh (Gl T8 9X 7.5 =67.5 &.0.
gEar JaTd ATavahdl wee |

I BHET (AT ST (AT 2
FFY) AT IR Hd gear w6 g feara
T Yeg | ATHT WU HIEH STdH
ATITHAT Fear Yord by 9&g | a9
fewrar el Sk SAweTHT AT 3000 &S,
qear oy g W 3 G WUH & LU AT ad

RAEE] TE T AT AR Carrying Capacity

2l |

Bk

LUu: 9

DMreq/day : 67.5

DM Available : 3000 Kg

Grazing days = DM Available ( Kg)
DM req /day
3000
67.5

= 44.44 day

qIq ¢ WU ATZ IH R B SR
T gET IR TuEr g SR
HTETAHIATN ¥ 07 agg | 9 97 del
fe =ITIAT Grazing Pressure a’%@ AT HH
fe7 =TI Grazing Pressure  FHH g |
Grazing Pressure FE &l TTHT &9 g+q
HATI3Y | Carrying Capacity RIERIEE Seasonal,
Yearly 4T long term 9 iy fewma W
H’F*r_a” | gTforeRT fedTa Seasonal & |

IATA ARG Icuicol a=2n [R50 AaToras) onfdr
AEIZRPT 3l Aacioast AT |

e f5E o9 gat aueges sEeT wE |

P HTEET AT FEEA 9IITESt BYH S WET |

P HTE WHIZA AT JF=  9GHT

g drereEeaT T

AT T TEA WHTT #9797 |

AT |

P OHTE SHAEEETE SETEY 0T GgW0T AT |

T2 |

» i gEET SEYEE SEETHT "@TEET @

TIPS IAE FE AT |
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¥ ~

ThITdH T34 (Enterotoxemia)
FEIAT (FTFeR, oqH) AN HAdalsaH
TRIE=TT (type A, type C) SATEHIATA AT
ar=gTeR! T 97 (Intestinal Mucosa) If3Te=
g IS (TRE) Fekidehl T4F 3RaahIure
AecdqU "HHE I Bl | TdEATaliasme!
STATATET ST ¥ Tebeld (irational) TR T
FROT faeprg AURI UETEeE Aaeead wf\ sHaedt HW qun GgwRy FAET
AT AT T ThRIHE FTR TG8 TUehT y3w 7.9, faETw
T faea @ FreAdae qite 93 fafa=
TIHRATAT T AT faeaaardl TqH1 TrEaTaliashel Tohad TART AT 978 AUd(E,
TATAHT I 309% AT MG TAGEIRT ITATHT TART g Treladiiced (the [ AraaHr Ah
FMSAT T I UEamliase JANTATE SATae<aTd &l g4 ANTe% (Bacterial Diseases) T
FATAAT FHHT AT Necrotic Enteritis, E=Coli, Fowl Cholera, Coryza ST&T TRTESR] ThIT TGl & |
qTed] RTHESHT FHTSAR STeeh GRETTh! AT, HeAaedid AT USRI ¥ FHAR ST JaT
AT SERATIT ¥ TRTeT FARET JUMET (Immunity) FHSIR 919 6T (FTHRE, TR, T2a9)
TIT BT (cold stress, heat stress, toxin, malnutrition) &7 &R IT ATTHT FH TR AT
AL ATATARYT GoTAl &7 | Tl 7.9 7 [ale Tl Jd RIHeSHT 9 /1T I

NN

TRUHT FRUEE AR AT T T AT AT TS AT AT Fq i T B |

ot fadrwar

T T[T TFRTHET & &g T HogaR dld TAHT T 168 | TRTAT = TAradrsT g
AU SIAT HILHT TR g7 | ST T AT H@RTH] AT I YT AUST JAATEH % ¥ FehAT
AT (Y, TMT ¥4, ET) STATHT AT TGS, | FHaRAT ARTRT STETAATRT FTHT q1 AT I g e |
Type A ¥ Type C & FHA, A T P ATH (a9 (Toxin) I & e, T ITH (TR THATAA ool
BTl B T ATGToh] 9P 97 (Intestinal Mucosa) TRITET 9 TS, | FTAT ATFT YT AT A3,
T thelehl afgwg | Hega¥ Acute Form HT 3= &+ ¥ Subclinical form HT e g7 |

fdig 31T (Acute Form):
T Jhh HHHUHT A= @ [T g, I AL IMGUHT I S@I 3 T A
T R AAHF 98, | FAANIF I I [TSHHT AUST I 9% T 9l T fueh IeaTa qUHT

>

ST AT Acute Form Za | AT SAa=4T 4 &g q0 fa T/ ST 8w ¥ Hedae 4 2@ K0 Jiaerd
T T FFS, | I F1eeR 2 [TSTHT FRIS AT EE] e drer! TTHT 919 AT THR 3@l T8 |

féacyc uetla Urol 314N (sporadic outbreaks):

TR HT TS IHIEIHT TYHT Ui ardiides TART AU, TAH Tiia (Fish Meal, MBM
etc) AT ATATRT T3 Teehl T HUHAT T FALATIT ATH FT (Strict Husbandry Practice)
ekl AATATHT AT THRH GHAT GRFER @l T8e ¥ [Geue H@xl A4 168, | Jgadhl HaHr
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9T&HT ALVEE GRILT, TR T g7 ¥ T a7 (e} de 9leg | AR T Ui g9 qg, R
T (Subclinical) HHTT FATTHT TITUT 9T ATH THT TF JHTT TMRES, T ATGIH] &TcTH]
PR TTAT I I TN g7 I 3%, fadfeg F@rdl FCR  &ed g dig IXHT HHI A3 T
ITegs |

mﬁtﬂmmmmaﬁmﬁ aﬁmﬁmww , ma’m‘rwrerwﬁrqaﬁ afFae st @@ (Necrosis)

GIECHTEHAT Sfa™ AGETET (Postmortem Lesions)

o forgrar
J9 AT AR gross lesions (ruffled intestinal mucosa), @& T TS SRRHT
bacterial isolation ¥ =g, |

3WER I ADATA
WWWﬁWWW@WW (Lincomycin), Penicillin
¥ Uleaaraiias, ReTggad TaTg (Electrolyte) &1 TANT T4 |

- TEHT Afaw FIETRT IUTTE? T AT SFI¥ITI A¥ATH (Good Husbandry Practice) el
FIHT AR T |

- SRR YIARET JUTeAl (Immunity) FHSAR 919 Ja, TFET, TERT T waReanad
STET INTE® (TR TRIUHT AT AR @Y AT TATARRT STH] aEATIH T |

- TETHT QIfEHeT Grdel TTAT B fod, Uq.fa. 089, ganT M6l u=randiias JInT 9 A e
TTEITHT GISTAI e T Hamaifeerert TaRT 14 |

g s s svoh getar = Dot

atn e v e G
(G stonda QExver sour)
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3taqaniifordd ufdfa

IT U3aT IAaTed 9gid & STel |ray
AT qRFIR JATEA T, | T Jeanad
TR faurel Afed gw | HIST I TART
AU AT faeRgeh ard S| AT g7
faearer GIUUrET FUHT AN MES | THHT
ftheay gMATdl FER T ATHATH THE
FATHATT T8 g |

HToT

R —
[

Q | i
R Ufdfeiat gser ugl I3 ol gotdol
q St foter qrere

R TTHEIT IATeT
arer AUfeuwr  qrdrare A

s

ferepTeATg for®aT SATe=THT GT9uTehl SHT TN

WISGIET © &ol d ?

- o9 fa=g o que

- afere wae foe afe

- A T T [oTarehl TN T 79

oloRIe NIRRT
ween famer s (sifureaeav omeh)
TG AT Aeed fawm@ fdemes
q & gaur faveT

R 0% TTHTRT =1 g
e
- 9T Ik AT T AHIERT ATTAT &
fFar BRI Al 2
- fagars Freifaear A
- HIEIUEA E@T T OO I qTHIATS
FrAfAd ATATHT (7T 3T RIS,
Rie1Ra ailR vt aRORI®I STdsw
- AT
- HTR
- A
- gfeAr
- A
- 9 Al
Rieia ol ee) airear) sia
- {9 ur W
- HHAFM
- oot
- = R YA T
Ui el WA He HIGIHl AT
THTE T
TRACI HIAR]T DI IGE ?
AT dehHT 9T T =P TTRIT a7
FATIT

4
TG GX ATGITATERT A Ao,
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\ - forsT T AR T "ibe

HIGTe (HebTer RIBHT F7aIiaT g - JUARRIE® e Jearad IJTHRT T+
¥ SECE

IIAHT TEhT  9TeH el wediiAr g - IO SEIEA £
+ INAID AfEE

for@aTedls SrgH &b ¥ Joura o Argdesr - ASM

EEIEE - Ik
+ - forar

ferearet a1 aTe ftRea T ATgedd v, - foear a9
\ - fRee?

36 BISGIET - faerg e

- ORATRET GET AT G970 HRET & SEE USRI

AT A= AL TEaTE Teust a1 do fawme Mdmmmagst saiag aqgamed T |
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wreen e (Stylo) a1 WA w19 (Napier) &t wfee

wTeAl U3l dganty # a9 & |
TFHT F-ITET TAE® YT ETFaFIE®
T | THBT T TEHT 440 THL g
I &g |

> wWrear A qiter o g | a9 T
TR AT AT TSGA| LA Tdl & qiT
TATST Wibrgd | WIEAT J-TETThT
arft ot IWRM g | FE arel
GO WAl AgAUSAHT T
ATgaae qoddTs AT fHars T4y |

> WEAME FAOT  JERE  Joary
ey | TOATE TUAB! qAE AT HA
TETSl &M@l 000 fHEX IEREH
TS Alebrg | WATSATATE @aaTUAT
TR fed, MEr SWmee T gEmraur
TEHT  FSAT  TRAATIA® AT
iy |

> WIEATATE IF ATl ©THT aT a4
qferrg |

> WEAME T HIAT AGT YE A
iy W AETAT P TG | ST
QT TUHT T &I EAE- ST
ZL U g |

> WA fag wEr T AfEr gy
WIEATHT @il AR ST YT TATT
TFHH T TG | W JAX T&T THT
@A T AT BT /AT JeTFar
T T |

fdollc mAR A8
Ty fafreas (stfamaeay smel)
ST adT Aee fawe fdwmmem
73w ¥ 9, faweTR

TITOTAAT Th UIHMET MO UTH  (TH
gHeTAT ¥ fopein) i T T | A9 gal
AWl THAEET AR g g |
ASeTs ARAFT T4 4o H.MET WY |
g | &g q & swer wifedr T wrdrar
qiRTAT THTEE U Ghad |
SR T AT ST &R @l
TET q WA FAr a5 918 g aibg |
TET FAT AATSAT FAl HT q0-9Y
afg wfedr T @fe e g wy |
E IR ECI N I EANRCE R E CUSCANE K IR
Wy | ASATE FAMT FI AEA A3
TH [ g | UIET Fel @l B
FATHT 4 9 et Te] Y |

ST IHT LTeArel @l TaT gfe ot
¥ fpimme gfer W div gd ame
HTEMHAT a3y g |
FUTOIAAT &Sl GOl -3 HiEATdr
oG FTaT AF g7 | WIS dery
FACT a7 B P GATIA Hicbg |
Fars (A iy | TOWIAT Wedrare
-3 arell fqT Hibwy | ETE @TEET
Ygare HE 9o w.RrAYEe ey
WY | A8 T & 99 UF qed ui"
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P A Tl Al giis fag w&g |

> ®WISAr g g Wi sfar fE g dx

9 dgEaY AT FE gEA gRg |
ArTT  AFEYTAT U qaiare
q000-9¥00 fEaATH (Ufd THT 0-
30 @°) gW ErEr whel Jear fad
afeerg | Al I qlGprel @il TAT
1a'lb'ﬂ?l"ll'\f»c\’ll QAL del3-d Hi\cb"ig |

> WEAATS T =ig@r ©9qT AT ar

A THETEY garse Aty |

> WEART FET fegedr fimga T 9w

HTE [T ATl e dEE g | A
TepeTdbl Ml HET  THAHRT BT
FOATT Feq TRy | HIEET FETATS
Al TS gaT T FEr feX A9
UL ATy | FEH HET  qledel
IS O [TUTomd A BISAT
g e &g | FET g Fed an
qfg aredt T T AT W wEY |

N

> TUUTTAT  ®edrare 9fd 941 90

fepdromTH (Ui & Q00 fhanm) &S
T T Ay | Afe Id gtetd
HUATTHT S IUTeT TS dicbrs |
A9 s godfgdr @ T ATETaEr
ERIEC

AR =™ (Napier)

> AET TR YT B0 THTTAT qTee

A ATHYT FgAMT T B | Uh
Uk @NUUR AUER @A ugd T
qATCHE  ®AT AT @Rl ETSATAT
ICATEA 9 ¢ & &R (paTaeed ar

>

qEH  Heads TG I U
ey | AT AfREIRr TAT  STEerET
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Surgical Management of Corneal Dermoid Complicated
by Ruptured Cornea with Maggot Infestation in a Calf

ABSTRACT

A one month old jersey female calf was
presented to Veterinary Teaching Hospital,
Agriculture and Forestry University, Chitwan,
Nepal with a history of hairy growth on excess
mass of tissue developed on the left eyeball by
birth, complicated by corneal rupture and maggot
infestation. The corneal rupture wound was
supposedly caused by pecking by crows on the
protruding mass of tissue on the eyeball. The calf
was sedated with xylazine HCI @ 0.05mg/kg body q-w e e
weight intramuscularly. The affected eyeball was E:_g;?% AE
thoroughly and gently washed with normal saline * N

for clinical examination. The presence of hair on a muscular mass abnormally developed over
the cornea was found i.e. Corneal Dermoid eye. Maggot infestation was also observed on the
wounded portion of eyeball. The animal was placed in right lateral position for surgical
intervention. Auriculo-palpebral nerve block was achieved by using 5 ml 2% of Lignocaine HCI
to cause motor paralysis of the eyelids. Since this block does not cause analgesia of the eye ball
topical anesthesia (Lignocaine HCI) was also used at the site of incision and manipulation.
Enucleation of the affected eyeball was performed followed by tarsorrhaphy. Obligation of
proper surgical techniques and maintenance of adequate postoperative measures rewarded with
uneventful recovery.

Keywords: cow calf; dermoid eye; enucleation; tarsorrhaphy

Introduction

Ocular dermoids, as reported, are peculiar defects recognized in animals and man
characterized by solid, skin-like masses of tissue on or in various ocular structures (Barkyoumb
& Leipold, 1984). Dermoids involving central cornea (Mudasir et al. 2012), conjunctiva
(Mahesh et al., 2014), third eyelid, canthus or eyelid are reported in cattle. It can be unilateral or
bilateral and may be associated with other ocular manifestation, or with other malformations.
Hair from the lesions is predominantly responsible for the associated irritation resulting in
chronic inflammation of the conjunctivae and cornea, and may cause visual impairment
(Yeruhametal.,2002).

Ocular dermoids are examples of a choristoma or congenital circumscribed overgrowth
of microscopically normal tissue in an abnormal place. These represent histologically normal
islands of skin arising in the conjunctiva, third eyelid, limbus, cornea or eyelid margin in various
combinations(Jenaetal.,2015).

Dermoids have been reported frequently in dogs(Singh, 2015) and cattle calves , less in
cats and rarely in other domestic animals like horse , donkey , buffalo, goat, sheep , camel and
pig, wild animals like white tailed deer , red deer, lion and wildebeest, birds like parrot and goose
, laboratory animals like rat, rabbit, guinea pig and even in humans(Sarangom et al. 2015). The
present communication describes the surgical management of corneal dermoid complicated by
maggot infestation in the same eyeball.

Case History and Clinical Observation

A one month old jersey female calf was presented to Veterinary Teaching Hospital,
Agriculture and Forestry University, Chitwan, Nepal with a history of hairy growth on excess
mass of tissue developed on the left eyeball by birth and wound caused by maggot infestation in
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the same eyeball (Figure 1). The wound was supposedly caused by pecking by crows on the
protruding mass of tissue on the eyeball. The calf was sedated with xylazine HCI @ 0.05mg/kg
body weight. The affected eyeball was thoroughly and gently washed with normal saline for
clinical examination. The presence of hair on a muscular mass abnormally developed over the
cornea was found i.e. Corneal Dermoid eye. Maggot infestation was also observed on the
wounded portion of eyeball. It was observed that the eyeball was protruding out and wound was
caused at the base of the protruding mass of eyeball. Chronic epiphora, keratoconjunctivitis,
cutaneous outgrowths with hair clusters at various corneal locations are the most common
clinical findings in corneal dermoid in dogs and cats (Abu-Seida, 2014). After careful clinical
examination, it was decided to enucleate the affected eyeball and to relieve the animal from
suffering by surgical means.

Before cleaning of wound After cleaning with normal saline

s

Corneal dermoid along with maggot infestation in left eyeball of a calf

Treatment

The animal was restrained in right lateral recumbency after mild sedation by xylazine
hydrochloride @ 0.05 mg/kg body weight. Site preparation was done for aseptic surgery (figure
2). The protruding mass of wounded dermoid eye was cleaned with diluted povidone- iodine
solution. Auriculopalpebral nerve block was achieved by using 5 ml of Lignocaine HCl to cause
motor paralysis of the eyelids. Since this block does not cause analgesia of the eye ball topical
anesthesia (Lignocaine HCI) was also used at the site of operation. The dermoid was clamped
with clamping forceps at the base of the eyeball (figure 3) and the chromic catgut (1-0) was used
for ligation and suturing of stamp of eyeball beneath the clamping forceps. The mass was excised
above the clamping forceps (figure 4) and checked for bleeding. There was no bleeding at site of
excision. Tarsorrhaphy was done to close both the eyelids temporarily (figure 5). Betadine
ointment was applied topically over the sutured region. Gentamicin injection was injected
intramuscularly for 5 days and meloxicam injection 3ml intramuscularly for 3 days post-
operatively. The external suture was cut 15 days post-operatively.

' Clamping of dermoid for Dermoid part of eye
Draping of affected eye surgical excision P Y
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Tarsorrhaphy done after enucleation uneventful recovery of affected eye  uneventful recovery of affected eye

.~

Results and Discussion

The calf recovered uneventfully in a month (figb.A & 6.B). The result of our study
showed the unusual presence of maggot and rupture of cornea. Enucleation of the affected
eyeball was the only way to help the poor calf. For treatment of dermoids; enucleation,
evisceration, exenteration, cryotherapy, hyperthermia, radiofrequency or combination of these
modalities (Sarrafzadeh-Rezaei et al., 2007) has been suggested. Dermoids are islands of skin
that are histologically normal but misplaced to an abnormal location, usually the lateral canthus
or limbus, third eyelid, medial canthus and eyelid. It is due to heritable autosomal recessive and
polygenic trait(Simon et al., 2010). Unless complicated the corneal dermoid may be treated by
superficial keratectomy. In addition a conjunctival flap may be performed after superficial
keratectomy to support the re-epithelization, aid vascularization of the defect and consequently
improve healing (Abu-Seida, 2014). Enucleation remains a feasible, simple, inexpensive option
of treatment for many types of severe ocular pathology including complicated cases of ocular
dermoid. It has the potential to resolve chronic pain, infection, and neoplastic disease.
Enucleation can be performed with routine restraint and surgical equipment at minimal cost to
the client. Post-operative complications of the operative site are minimal(Ali etal.,2015).
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