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Mutual support and externality: case of African Swine Fever in Madagascar
Randrianantoandro Tiana Navalona (Antananarivo University, Madagascar)

Introduction

Animal diseases have several impacts such as a negative impact on wildlife conservation
when the disease affect both domestic animals and wild animals, threat for humans from
zoonotic diseases, and different economic impacts. In developing countries, livestock can be
a way of getting out of poverty but the presence of animal diseases may further poverty due
to its economic impacts. In fact, animal diseases have effects on herd maintenance and
improvement. It causes both direct costs that can be visible or invisible, and indirect costs.
The major direct cost of African swine fever (ASF) that appeared in Madagascar in 1998 is
the loss of half of the pig population.

Social norm constitutes constraints on individual behavior beyond the legal, information and
budget constraints and it should have a fundamental impact on economic and political
development. Little is known on how social norm acts on farmers. The existing animal health
economics literature does not address human behavior in the analysis of disease impact.
“Fihavanana” or mutual support is a form of social norm in Madagascar. In the case of ASF
outbreak, farmers have to depend on fihavanana since the government does not have enough
budget to compensate farmers whose pigs are infected. Actually, farmers that have ASF
infected pigs have to cull it by themselves but instead of burying the pig they will sell the
meat to their neighbors, including pig farmers. It causes externality.

The objective of this study is to determine the impact of fihavanana as a form of mutual
support on ASF spread in Madagascar. It is assumed that although fihavanana is expected to
have positive effect in the society, it may not be the case when ASF outbreaks happen.

Method

The method used in this study are system dynamics (SD) modelling, preceded with a face to
face survey.

without signs signs
) CuIIlng h
Contact ) rate
_ ' rate ¢ } -
. feeding Recovered " knowledge

Culled

fihavanana

Figure 1. Simple representation of the SD model of ASF spread.
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Results

The fact that animal disease spread is function of the biological factor (characteristics of the
disease) but also some other factors like institutional and social (mutual support); SD
modelling is an appropriate method. A simplified version of the model is shown in Figure 1.

The results show that a significant portion of farmers (67%) practice swill feeding. Also, 25%
of farmers have bought ASF infected pigs and all of them cited fihavanana as the main driver
of this behavior toward their fellow farmers. However, if farmers receive compensation for
culling ASF infected pig, implying the proportion of ASF infected pigs being sold is reduced,
the SD model shows that fewer pigs become infected compared to the situation where the
compensation is not given. Figure 2 shows the progress of the ASF outbreak under different
scenarios.
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! |
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© / Lo @
gz / [ o /
i ] \ [
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= .rlf y ."\ =
s v AN
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— - — o 11 5] 34 45
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Days after the beginning of outbreak Days after the beginning of outbreak

Figure 2. Number of infected and dead pigs during under different compensation scenario

Discussion and Conclusion

Swill feeding is common regardless the farm size in Madagascar but also in any other
backyard pigs globally as previous study have showed. It indicates that the practice is difficult
to stop and the only way to avoid ASF spread by it, is to teach farmers to boil swill feed.
Additionally, beyond the law, farmers sell and buy ASF infected meat due to the social norm
of mutual support. It also causes farmers to disregard the biosecurity measure where ASF
infected meat should not be introduced in the farm. Therefore, externality arises in the sense
that farmer who bought the ASF infected meat is not the only at risk of farm infection but
other surrounding farms. When compensation is made available, farmers do not have depend
on mutual support (fihavanana) then less pigs will be infected or externality will diminish;
and 1t will benefit the entire society.
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1. Introduction

Economic transformation and opportunity creations is necessary to improve agriculture in Africa
(Collier and Dercon, 2014). Contract farming (CF) is an alternative that can contribute to rural
development (Meemkem and Bellemare, 2019). Since late 1980"s, few companies invest on CF in
Madagascar (GIZ, 2014). It is the case for an outgrower scheme company which have contract with
smallholder farmers to produce barley (Van Mele et al., 2011; Ravalison, 2013; Rasoarahona, 2016;
Fitawek et al., 2020). The initial launch gains popularity (Polti et al., 1991; Polti, 1994). Recently, new
conditions induce frustration and versatility among farmers (Rasoarahona, 2016). CF may bring
disincentives factors which leads farmers to abandon (Bellemare, 2015; Ruml and Qaim, 2020). The
present study contributes to identify the socio—economic factors which caused CF disincentives on
cereal production in central Madagascar.

2. Method and data

A cross—sectional data from 160 farmers, which consists of 50 contract farmers and 110
non—contract farmers, was collected from June to July 2018. The location of the study was in Betafo
district, Vakinankaratra region of Madagascar. The farmers were interviewed on their farm
characteristics, initial motivation of CF adoption and the disincentive factors.

3. Result and discussion

Table 1 shows that age did not make difference between non—contract and contract farmers. Also,
male farmers were more interested to CF. Significant difference was related to the number and the
area of crops cultivated during dry season. The agricultural extension workers were determinant to
motivate farmers to adopt CF (Table 2). Social influence from neighbor was not a sufficient
motivation. The disincentive factors are strictness of production standard, followed by higher labor
cost and limitation of land availability. Limitation of water availability is not a disincentive factor. The
number of reasons which cause CF disincentives is higher for non—contract farmers.

4. Conclusion

Company agricultural production standard requirement does not meet the expectation of farmers
who want to deliver more quantity. Farmers are non—adapted to the strict formal agricultural market
conditions albeit the efforts to motivate them by the extension workers. In addition, higher labor

cost creates economic pressure which refrain their decision to make contract.
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Table 1: Farm characteristics

All
samples
N=160

Non-contract
farmers
N=110

Contract
farmers
N=50

T-test

Age of farmer

Gender of farmer

(yes=1;no=0)

Number of crops cultivated
during dry season

Area of crops cultivated
during dry season (are)

47.403 (10.671)

0.850 (0.359)

1772 (0.894)

18.794 (22.09)

47.727 (10.928)

0.818 (0.388)

1.364 (0.597)

13.259 (19.156)

46.673 (10.142)

0.920 (0.275)

2.580 (0.835)

30.970 (23.389)

0574

-1.676 *

—10.227 ***

_5050 kkk

* ook,

, % significant at 10% and 1% respectively. Standard deviation is in parentheses.

Table 2: Motivation of CF adoption and disincentive factors

All
samples
N=160

Non-contract
farmers

N=110

Contract
farmers
N=50

T-test

Motivation of CF adoption

Explanation from agricultural extension
workers (yes =1;no=0)

Social influence from neighbor

(yes=1;n0=0)

CF disincentive factors

Strictness of production standard

(yes =1;no=0)

Higher labor cost
(yes = 1; no=0)

Limitation of land availability

(yes = 1; no=0)

Limitation of water availability

(yes =1;no=0)

Number of reasons causing CF

disincentives

0.713 (0.455)

0.281 (0.452)

0.456 (0.5)

0.375 (0.486)

0.206 (0.406)

0.138 (0.442)

2.244 (1.092)

0.636 (0.484)

0.273 (0.448)

0.555 (0.5)

0.445 (0.5)

0.282 (0.452)

0.173 (0.505)

2.545 (1.011)

0.880 (0.329)

0.300 (0.463)

0.240 (0.432)

0.220 (0.419)

0.040 (0.198)

0.060 (0.24)

1.580 (0.971)

—3.239 #k*

-0.354

3.848 *+*

2.779 ***

3.624 ***

1.503

5.670 ***

** significant at 1%. Standard deviation is in parentheses.
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Preliminary analysis on amount of domestic water use in Northern Ghana
Naoko OKA (JIRCAS) and Motomu UCHIMURA (JIRCAS)

1. Introduction

Irrigation is one of the ways to improve agricultural productivity in sub-Saharan Africa. However, it is
difficult for local people to use water for irrigation because water resources are limited, and is required for
domestic use, livestock watering and brick making, and others. Works to install ponds in villages to use
water for irrigation has been done, including a pair-pond system introduced by JIRCAS, MoFA, and
KNUST?, and a national project called “one dam, one village.”? Unfortunately, competition between
irrigation and domestic water use is still a barrier, as there is no system in place to separate agricultural water
from domestic water, and no water allocation rules.® To develop such a system or institute water allocation
rules, it is necessary to clarify how much water is required for domestic use in a village, but there has been
no such study to describe how much water is required for life in rural areas. Therefore, this study describes
the installation of measurement equipment in local households to estimate the amount of domestic water use
in rural area in Northern Ghana.

2. Site selection

The study was conducted in two villages, Nwogu and Kpilo, near Tamale, the capital of the Northern Region
of Ghana. This area is a savanna climate region with a dry season from November to March. It is not difficult
to find pipe water equipment in this rural area, but it is common for locals to report that pipe water does not
flow properly in the dry season. When pipe water stops, people collect water from nearby dugouts or dams at
a distant location. In contrast, in the rainy season it is common to see rainwater collection from the rooftops.
Mainly, local women collect water from faucets or dugouts. They carry water in a container called a garriwa,
which can hold approximately 33 liters of water, and the water is stored in larger tanks of approximately 250
liters at their homes. Occasionally, men take water from dugouts for agriculture or brick making. Among the
two target villages, Kpilo is located higher in elevation along a pipe water stream, and therefore receives
more consistent pipe water than Nwogu.

3. Material and methods

Four women were selected from each village who declared that they had independent water tanks for
drinking water at their households. We installed new water tanks with a radius of 0.3 m and installed a water
level logger (HOBO U20L) at the bottom of tanks. The women were requested to take all domestic water
from the new tank including laundry, cooking, cleaning, rice processing, shea butter making, and bathing,
except the drinking water. The water level loggers recorded the hourly absolute pressure and temperature of
the water. The absolute pressure was converted into water depth using the temperature and independently
measured air pressure (Table 1). An increase in the water depth greater than 0.02 m was assumed to be
caused by an addition of water to the tanks, since the water level logger has a measurement accuracy of 1
cm. The water level rise was then converted into the amount of water added to the water tanks. The
measurements were collected for one year from June 2017 to May 2018. The number of end users of the
water was collected, including the number of children, but detailed household composition, such as the
number of housewives, is not known.
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Table 1. Data for conversion of absolute pressure to water depth

Duration June 1%, 2017 to February 22nd, 2018

February 22" to May 22", 2018

May 22™ to May 31%, 2018

Data for conversion
of absolute pressure
to water depth

Air pressure in Sanga, which is four
kilometers from Nwogu and six
kilometers from Kpilo, was used

Air pressures in Sanga on February
22" and in Nwogu on May 22
were used.

Air pressure in Nwogu was
used.

4. Results and discussion

Table 2 gives the water use for one year at the eight households. The total amount of water added to a tank
shows no correlation with the number of end users (Fig. 1), nor with the percentage of children. The total
amount of water is likely to be most affected by the amount of water consuming activities a given household
performed, such as rice processing or shea butter production. Fig. 2 gives the number of water adding events
and amount of water added per person. The data can be separated into two groups: a group with a low
amount of water per person and few water adding events, and a group with a high amount of water per
person with large number of adding events. The lower group comprises all Kpilo and one Nwogu household,
indicating that accessibility to pipe water can affect the frequency and amount of water brought to the
households. In other words, women who have access to pipe water perform some domestic work (such as
laundry) at a pipe water site. To better estimate the domestic water use in a village, more detailed
information on the water-consuming activities of each household and water use behavior of women in
different circumstances in rural area is necessary.

Table 2. Water use by household

Household index a b c d E F g h
village | Nwogu Nwogu Nwogu Nwogu Kpilo Kpilo Kpilo Kpilo
Total amount of water added (m®) 35.15 26.27 16.98 25.68 7.82 5.45 11.03 10.91
Number of water adding events 608 385 234 419 139 55 143 199
Number of end users 20 10 30 11 10 15 10 10
Number (percentage) of children
among end users 9 (45) 3 (30) 7(23) 8(73) 3 (30) 6 (40) 4 (40) 7 (70)
Amount of water per person (m®) 1.76 2.63 0.57 2.33 0.78 0.36 1.10 1.09
40.00 5 3.00
€—a = 75 LI
3000 b ; gz 2% °
20.00 I 2% s P
it c = 2 o
= h | o ¢ = 1.00 ® 0 b
- 10.00 s £ ] ) ;@
z e e f s 0.50 | gt e ®c
o 0.00 0.00
0 10 20 30 40 0 200 400 600 800

Number of end users Number of water adding cases

Fig.1. Number of end users and total amount of water Fig.2. Number of water adding events and amount of water per
person

<reference>

1) MoFA (Ministry of Food and Agriculture of Ghana), KNUST (Kwame Nkrumah University of Science and Technology), JIRCAS
(Japan International Research Center for Agricultural Sciences) (2017): Supplementary Irrigation Manual for Rice Production

Using Small Reservoirs

2) Allotey, G. A. (2019) (accessed 2020.5.13): One village one dam commences in Nadowli-Kaleo districts, (online),
https://citinewsroom.com/2019/01/one-village-one-dam-commences-in-nadowli-kaleo-districts/
3) Oka N., Koide J., Hirouchi S. (submitted): Leafy Vegetable Cultivation by women’s group using village pond water for irrigation

(in Japanese)

_31_




TIVABMITE T B T EMRAICR T -ERYHEA
—HhEMN TS ROBEXERBOEHEEHI<—

EHET (AAKRY)

1. ILCHIC

YT UA T, KRBT Y =7 MLV REEED E L TEERY v AEOIR A FA
FEENEA SN TE T2, ~ T U A BUFIE 1970-80 A2 0TRSO o B AL 2 146 s DA
L, ENR¥ERRGZE®L CHEMORESLMEICRNESZRET 2%, EHEZDERES NGO
& B TREMRAIC S IR B A HED T & Fo, RIS, HREN T PR TITE AL OB R G FE O E B
KA PE & T B SRS e D R 365 ) B s & 72 o THERERYIZ S0t L T & 7=,

UL, VyIdaAROREERHPHE L, BELEAREENTORT, EHEWHESEDO Ty
=7 METH%, BASNT-ERBEOERIX 012320 Sy, ENEERBRIGO 5% RTic ks
NWTHREREBRMEORASLEAREZ AFH KR VRIICH -7 (FEH - 7)1 2012a) , BUE, ~
TUAENDY ARG MTEOEBIL, EFREIEEAN EE L - AVHEFEICSINL, #BARICK D
ARAEFED NG & B Z RO AN EZ N POICH S TWD (& - 1611 2012b, 2013) . ~T7 U A &
HOFEFINT > PR TIIHIBEAN TAFARREREZIEH LT, Vo TBEAREAEIMTDOAN DD,
MRRE ) 722 G 24T 9 L CRERREAREENRE L S5 (Fukuda - Nishikawa, 2014) .

2018 4 3 HWFROBHFAE CIE, U v TREIIBUFCEBSME S O X b 70 < B L IEB) T E
LCWeR, 7y FRTIXY 2 A THOREEL R BN NV — 712 o TREE A S LTz,
U v 3 OHENIHT 2 BFOBPURITIES, BARZBAT L2LELH 508, Vo T3 YL
OB FEMICHEIS L TBY, LM TOREEENES REMN M2z L Lo RIS 21T -7
Bity, 6250 rAFEOBANEEERGFEIND (EH 2019 KRS WEHE )

DbolmsliEz, 5% b~T7 VA B LOEBERIN Y o 8B 0% K & pE I ik % He it
THREOITIE, WMEDOY IRIFHENOEALE KO RE +oIlBEx, BETLRENERICE
DEICERIFE ZFEL TWDD, £RBEFOEREZEERTLIZENDLETHS, £2, Vv
ARIFEAZORIE 2 RELE L BMOBRENEHOENIT LI LIE, SBO~TUAEHNIIBITS
U v TR R 0 T 7o iR 70l RSB 21T 9 E CHHEETH D,

L7l oC, RI|THE, TEIMNT P RICEBT DY) ITHBFEA L EROBER AR E 272 LT
WRORERBELSR, 20l ELFTORELZRBORYMAEFIZERL, 5EO~YT VA
BHICBT D) I EMERICHT AR RSS2 2 2B E TS,

2. RAEMOBMES L UVRELE

1980~90 FARH LTI R D AR AFE & BEEHAMTOBANE STz~ 7 U A @M 7
o PR AR MK (BEE S 1,200~1,600m) Z At & Uiz, o~ M2 T M Ic iR E S
T BN BRI, 408 U CRERG % 2358 8 S, TR FA8 0 @I & 5 FE o sk B 03 0 S
TEERPH L, BIMFHAIL 2010 4, 2011 4, 2012 4 2~3 H, 2012 4 12 H~2013 F 1 H
D 4 [EISEH L 7-BAfRE ~OBM Y AEICESX, 201843 HB L U8 A, 2019 4 3 H & 2020
3 O 4 BN CGBBRAE 2 £ L7z, REXSE X, 7 vV IREERBSEESITER O E¥EL
KB (34) CEAN (24), XXM OGS EFREOREERE (34), HHLEA O
WRFTEEOEELLKE (84) & Lz, MEBMYFAETIVWITNbREFAFIC L oxtm e L,

_32_



3. BMRBLUBE

2019 4F 3 H & 2020 4= 3 AICSEHE L7 BEHE O R, 7 v VR CIXBEMBREEROT 7
BELKE (501 BE) BhLEen, ~ T UAENICBITL Y v IHEOHEADELEZH LD
RERZM LT ERT BT, MFERFTOEFRETLKE 24 (30 4. B & Eafirzio )55
Kbl DRELKE 34 (B0 -t 24 L 300 BE14) LRBUEELE 14 (201K -
M) LT, U IR AT TR A R AL E T > TWD Z ERH BN o7,

U v ARERTE R T 72 B A O A DL O 3 SR LTz,

1) izt BALTE Y o SHER A E & 2 e G

WRMFED Y o THEAREIL 2018 4F 10 A6 HHIN, ARIEHEE OO a = ZEH L,
BRFA 7T —FIBHM TAFAEARRMOD v F—F A 7 L WO A v TRATH%ED
TRL, B4 300 AOHAME A EL BRI RBRRE FHFT T 2 4 BAEFELIT > T, BARERE
a A MEHET S 2 LT, dEIE T 1,500MK/A % 340 1 O 500MK/A THiE L Tz,

LB ITBH NGO 72 ERFHS NEF 2 A RITHE AW A O EE CxtT 2 XEE1TH 2 & T,
HATT RGNS CHEEOBEARY 2 ZMICEATE 5V AT ARBETE L, BARE S EF 6
REETY CARAIIRT D Z ENARRIC/A D, EOTZOIITROBFEBITICIZ, H7E & T
ICBWTH LI TRE L EARE AL G L AR ZEE L, BEME L TEETILEND D,
2) WY R KA & BT E G E = O B & 5 EE B O 2 A

PN AR 10 R 0L BB ST E ) IR RIEL TR Y, W AE & HETKENC X 5 57 E
FNEHKAT > TR, BIEEE (NI ax V%) SAMART, HoEi rz cunien
W THoTe, FHBSAEITIL, BIRORMICHEK S HE L 72 5% 3ER 2O ) v TRFE~
DB b ER L TR, HEFEREOHITCRBRARICLDIEENNHREL > TN D,

3) BMEBROID O FREIESE KB OB RHE

Ty FREBEETCIIWECT a7 MISMULERBROH 5T 7 K ERHFLERD,
BN O K AT TR 5 BRSO & 5 TR K B0 & B & I
PR AEECH EICHT AHMEEZER L T, L L, BERBITHEECRE -BROHE2HEOH
HENEL, MESHZEMETHEREFVRVORBIRTH D, £/, BREOLVWHHTEKE
A LT HHIBICITRBTE AR, KOEMTIIE BRADEYEZ YT 250 ELH 5,

BB OEHE R T & R AR OSEREOFER O EERBETH L0, ~7 U A BENICITHE
BOMRWHIIR S %<, U v TEOIREFRBHEECE S ik b 2 <, W R BT Y s CE L7
R E2MEHCRBRZBOEEN L2, 20k, EREORBERZ bRFTESNTWER, T 7
YOG R BN, RS 0BHEOREFERBEERT S0, Hiixfigk Lz kLT
WHEZ EfiT 272 TRL, BMFEERE LTEFELBOBFERBEBICANGO TND, 5%
VARBENIER LG AICE, BETFEEBEROTEODICE LR 5HELLETHLIEEZIOBND,

UEXY, FyFRTETe Yz 7 MURBR OHIRNORT Z7 0 OEERRENTLERY, Y
VA PEMIIE R A T T2k & 72 B0 fL A 2 i LT T2, BERIZR i s R B Zp e B TR A2 IR L, M
B OFEE BRI L 72 S AR O ARLHIE AN OB N EB TE T, ~ T v A ENOMHIRIZ B
TH YU IEMEERATRBIZR D B2 6D,

_33_



ETVFYoBAMIcETENT—IODHEEERE BRETHLEHRZEDSH

P s 3R (EBSEAE) , SuHE—E (EESEAE) , ZMRE KRR (E B ), Phonesanith
Phonhnachit (NAFRI, Lao PDR) s : s bk i bk s sty 2 s d5i e

1. EREEM

WHT VT D% < OHUIE T, ARBEAELAEAICFIHEN TS (FF - 7% 1990), HNFEET
HDTAATHIRKMELE S T2 HELT L A UE T A ANORAERIZE > CTHEREBALTHY, =
NoHERKRTHMBEBERLNNT —7 ThoD, FREIE LTHES 2T TR, RMIABMELLTRETILD
HY, THANCRENBRH 7B ORI LRI > TV D,

Bk, NF—ZIXEFAME - BRHEBEN S o120, S TIE, fiRicB T 2 HBE L EINMEEICH D,
PEHE (2019) 1%, =T ¥ URHITIICHEFG SN D NT — 7 Ofitil s A7 LA OBUK & Z OFREIZ DU
THBrLiz, UL, ZOWRTIIEEEND/INGREEE TOARAT — I RNV T —axtG b LT —7
DOHAGBOBURZH LN LIZbDOTH Y, BERO AT —7 RV Z—Th D HEH OHEITEIZ OV
TSP EN TR, T2 TAIIZETIE, B F v UEHEEDOEEE O T — 7 &, 7
— 7 WEEATE), T CRGE SN D /3T — 7 Ol LI DUV TR &2 3 A 72,

2. REAERUSHAE

2017 = 11 A~12 BIZTTC, B F v VR OH « KO 11 I B W TG AL LT
DE VR A BEL I L, Mmoo 7 v — MR EFEM Lz, 7 — MR 503 0 9 B
BT 495 T2 572 (98.4%) . /ST — 7 B EICHOWTIE, FHOMHEE) L HH— AH7- ) OFER
WEEZHE L, WEEONRTF — 7 BEITENCOWTIE, WEEHOBM (MR, 4, 2, i) &
WEETE) (AR, AT 237 — 7 OfiE, 7 — 7 EARNCEGAT 5255 - s, Bk, fAIRRE,
ffl, oYX, FEEWI) 227 0 A5 L, x*BIERB LI OREST 21T o7, £/, iR EERHET
%, TS, BR, MR, b X, T =7 offEike, aONy X0, BRIEGITOMARE, BAF
P, 5, BRI OWT S &7 -7,

3. HERRLBE

(1) NF—rHEE

T =7 e HE T DA OARIT 93. 6% (463 AT /495 fibdy) LTl A EOWEERNT — 2 ZHET
HERE LIz, 72, 1 H1AHTZY ORT— 7 HEEIL17. 2¢ (RIKORETHRS C—#H4) T, 4
MHE 2 L5 6. 28ke/ N TH -T2, ThIE, 2017 EO BARER 1 A 720 ORI OFEREE & 1. 8lke
OB OEMTY T & 2. 451 (=2. 94ke) DIELL L TH » 72 (MO AN 2020), £72, T4 ATI L
SENDFREIO P TR A& RPRE 2BV & 25, ST =2 34%, fiE 26%, MSG (B HFRMED
39%, TENR—Z K 1%&, NT =7 FAECMSG ERFICEWIERTHENTWD Z ERbhoTz, &
HIZ, 495 D 9 B 383l (77.3%) 25, TG CRT =27 AL Tz, ZThoDZ &b, 74
ADBAEFIZBT D37 —7 OBEEMENERMICH LR -T2, £z, L OMER T —7 ZEA
LTWDHZ EBH BN,

(2) HEHEOWEITE

RT =T HWEANT 5 383 DT v r— MERE 7 v REF L x REEAIT o TfE R, HERICIfEAR
REICHEREND -T2 (p<0.01), FARBIZEE TRV, HE W EE TRV EE 2 DA B
ST, BEFEMICIEE L L bEARBIIESE, OCFEEBZ LHENE T, BRAITIE, T —
7 OFEME L BWIM CHERZRDH 57 (p€0.01), /37 —7 OFSETIT 20 ROFAKAST — 27 AT
AHARFIDER D> T2, T ST — 7 13, MSC R B — R R e ECHIE STV B 70, BAEREITZF ek

_34_



DGR AT =27 L0 bFRT — 7 24 B2 b D, FEEEMINR T3 60 RELEAY, B, OHE L
S S 2S, 20 RAAEE TR, HE Y BE TRV LGS DM A > 72, 60 RELEIT ST —
7 2 AFAPE - HEHE L T RTH Y, RPN RWVIZE TN 2 & 2RI H) > T
WD EBZ DD, FEHITIE, FARE L BBHNFH TAERRENRH -7 (p<0.05), HARETIE
ALl BN, OREE LAl AR, NARSEE TR, HE D HE TR LY S M
IR T, U ETIEREMFELICOVTOREN T OEB I T LN THL EEZDBND, —
73, FEEEIRICOW T, NERDEE, OXEE LFHET oA, SR ENEETRY, HEVE
TRV ETHET 2[R3R > 7o, FEREVIELE, T — 7 IIREHIARVIEE RN T LW
IAA=VE0E, REICRE LSBT 5L 0WIAM A=V o TV DENHLTHD EERBND,

FrFil ClE, fflL oY A XTHERENH -7 (P0.01), & bITEFMEVEITRESAO T 1 X
HETRY, HEYEHETRWEFHET MR8 -7, ZORBIIMOE &L, a2y A XD
REREEE UED BRI AT — 7 ZIEAT DR E N7 (69.8%), KTz, /N—F A7 EOKKRR
REM ST T =7 0T A ADRENREESToNT —271%, BRIAT —27 L0t EEmThd 5 2
ENZNTD, EFTRRITARELCAD Y A A2 BEHEE LN EZ HND,

(3) /T =7 Ol 2 FE AT

FRIHA TR L7z, BOESIL TV D37 — 2 D 957
REICET2HBIZOWT, EHUFEHEL TN 800
& CS AHTIC Ko CHREF LT, €S 7757 Clg, Hillic
WEERAN, MR REfE L v, SEAS | L e
MfET 2RI E > C, YOEAZHESTIELND | o . ¢
M BBV, WETASEDDRH LN D, O | 2 peeRd LI
KR, EAUREA ORIRCHE LB E I, <7 B M
7 ORFERIE, Atk Sy ), EFEBFTOMeR | R RO
ot (B 1), £, KIEH OBGEEHHE, 17. 5, R
16.2, 12.9 &£ 10 A ETHY, WEOLEME N E 300 IR O AR R
E2 N5, COBME, WEEREOTSCTONE
ICBOCHIE R BT 5 A (59~80%) = | w0 w0 s s o w0 o
LEh LT, SO END, SF— AR, EEEEEE

. B, . > \T— = R T &

DOFFAEREICHHE L TV RN Z EBH BN o T,
4. FEO

T VRERITTCANT — 7 2 EET AL 93.5% Th o7, Fiz, T —7 o —AHTZY
ERTHE RITK 6. 28kg ThoTo, AREEFED 5 6 17. %DM RT — 7 i CHEA L Tz,
BHONT — 7 BTN OV TIE, FESEWE EEERESZERT 207, SRR WIE O RE
Mz EHET 2N o7, £z, HHFEEITE NSC R B N—R M TR I NI/ T — 7 Zhfte [N
bolo, FFAITE, FMEVEIRERABCADRE S~DO DY RN ERP LN T,
CS AT CIE, WEE I T — 7 OFARRIZHE L CWeho e ZERH LN o T2, 5%, /T —
7 TG PHE R DFFEITISZ TV 72DIZiE, FAEROBENLETH D Z L PRI,
<BEXE>
® ABEGEZ KA - T RL(1990) : LT LAV OME—F L A= T OT OREL—, HIEENE, 359.
®  CPMEMMEE. RELRER, AUAE—E (2019) ¢ TAREETZ T ¥ URERITICER T ARBEEERL T — 2 O

VLIBOBR & B, BIFEEMIAE, 30(1), pp. 65-74.

® https: //region—case.com/list—rank—consume/2/, HuEod A4, 2020.10. 13.

_35_



SARBWUMIZE T8I N\ VEEREDOHBLEREEN T /A EOERMAE
PIE ML (FEREREL , NS (FEREROT) , ARE RS (FEREOD) , 10— CGRAUER)

1. BRELBEW

2019 AEBUTE, R TIX 6B THANKEBRR TH D EHEE ST D (FAO 2020), T A4 A Tl
N7 BEEAFTTEROANLDOEAN 51.2% L 7P TEEOP TrRAETH D (FAO 2020), F7z,
T—REF2 T 4IZBWTEBET 7 EANEEE 72> TvD (Hasada et. al. 2020), T4 ADHHE
NROHHEITERMIE DR LA 2N LD, KERMBEIIMERNT 7 B2 LRENT 7 B ADRELE
BRIV E D (WFP 2013), L2cL, ERHUEO B LA OB, #RFIRRDILITE) —TidR<, £
D DRHIIC Lo CREMEEZ B X DUNENDH D, T4 ATE > TREE REBROLRLAREO ML EE
WETHY, THETICHEA 2B TR SN TELD, HIRORBICER LR DRERNE L B
T 7B AOBMREH SN LIFRIT RS - B, ZO A= XL EMPT U, HORITE T
7o SRR ISR DU 2RISR DI E N ATRE L 72 D, £ 2 CAMIETIX, RBFEOPTH T4 A THE
BARRLTWD LS TRY (MAF 2013), fORET 7 #E &Y b 5 F AR R EED
—HTHH LIS R BITEREZ YT, 74 ZAOHMBEIEO SRR > T HIBIZ W T, i 203
U= B OB FEE & AT HEEZ IR L, 8ty o X7 BEIE (LU, X237 EEE], )
LEDERZFRIICAONCT D, £72, BRMOBMFEE L AFHEL OBRMEL L,
R O HIFRE, FRBFEVERED HEMNE S L X BB E SR 7k A DR A EET S,

2. RAEAERUSWAE &1 BENRHOBY

AR & R R %407 5 WO ZIED RS 3 4
EAE e LCRE L Gtk pett, s e T LT [
N AF, B F v CRERITIRRSME - NX &) (& 1), A o 9 -
2Ry EBRR AR T D72, 2017 4F 11 AnD  wes |SEI00EE L O
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BRRRIC X DAERORRER N & 5 11 R 0. 129 0. 001 0. 862 0.017  -0.096
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1. Introduction

Foot and mouth disease (FMD) is a viral discase affecting cloven hoofed animals. The disease causes major
economic losses in dairy production (Knight-Jones and Rushton 2013). Clinical FMD in eastern province, Sri
Lanka has been regularly reported by farmers and through field investigation. Control of FMD is seen as a path
way to increase productivity in the livestock sector with potential to alleviate poverty (Perry and Rich 2007).
Despite the importance of small holder dairy farmers to the national milk production and the potential high impact
of FMD on productivity. Knowledge, attitudes and practices (KAP) of dairy in relation to FMD is poorly quantified.
For a successful livestock disease control program, understanding the KAP of the farmers and their readiness to
follow these control measures is an important factor that would determine the effective control. (Jemberu and
Mourits 2015). Another study of FMD conducted in Cambodia showed that mean knowledge scores were low at
28.4%and basic biosecurity practices were poor (Young et al 2017). According to the FMD control policy, the
FMD prevention program is implemented each year with the coordination of government veterinary offices in Sri
Lanka. However, the FMD outbreak continues and the animal becomes clinically or sub-clinically affected and
cause economic losses in rural livelihood. Therefore, we explored the gaps of livestock owners’ knowledge,
attitudes and management practices are necessary in the socio-economic consequences of FMD in Sri Lanka. The
objective of this study is to describe and evaluate the baseline farmer knowledge, attitudes and practices among
dairy farmers with regards to FMD control. Such information is essential for future control programs and
interventions.

2. Methodology

Study area has a high density of people and cattle living together and dominated by small scale dairy farming.
Farmers were randomly selected from three ranges in equal proportions of 60 samples. Random sampling was
used to select 180 respondents for the study. This study was conducted among cattle farmers during September
and October 2019. Data was collected from farmers through a questionnaire on rearing cattle in their own language.
This questionnaire was included the required information for aim of the study. The questions were applied on
demographic characteristics, knowledge, attitude and practices relating to FMD.

3. Data

The data collected from the study were analyzed using the statistical software STATA 16. To analyze the score
for FMD, KAP related questions were considered. To main social and farm characters of means were summarized
in descriptive statistics. T test was applied to compare the KAP related issues between two ethnicities in this study.

Linear regression model was used to investigate the association between total KAP and socio-farm characters.
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4. Results

The ethnicity of farmers in KAL and SAM was mainly Muslims and Tamils (66.7%) in NAV. The average age of
farmers, was 47, 58.0% of farmers achieved formal education. The overall knowledge of FMD and practice score
was 4.36 and 2.46 respectively. Performing management practices were more significant among Tamils (p <0.01).
Attitudes of the farmers were scored 3.49. About 83.9% of the participants reported FMD as one of the main
livestock diseases to the veterinary office. The total KAP scores was 10.32 and it was observed significant among
two ethnicities. We noticed that farmers having education positively influenced KAP on FMD (p < 0.05). In table
1, outcome of attending the training program in livestock management was also significantly important to improve
KAP on FMD (p < 0.05). Farmers engaged in cattle rearing more than five years, was significantly influenced
KAP scores (p < 0.05). The study revealed moderate level of overall knowledge and poor practices towards FMD.
5. Discussion and conclusion

To improve farmers’ KAP of FMD, livestock educational training programs are an important tool to control the
FMD outbreak. Training program should be organized for the convenient time and place for the better participation
of farmers, since they involve other occupation than farming. Farmers should be aware the economic importance
of the FMD. There need to be educate farmers on the impact of FMD and associated control measures, including
knowledge on disease identification, transmission, vaccination and best animal husbandry practices. Animal health
educational extension strategies should be properly organized to improve good attitudes and practices related to

animal health issues.

Table 1 Factors influencing on KAP FMD score

Variable Coef. SE t- value p>|t]

Social factors

Age of head farmer 0.024 0.021 1.17 0.245
Gender 1.067 0.675 1.58 0.116
Ethnicity -0.355 0.525 -0.68 0.500
Range - Kalmunai -0.142 0.699 -0.20 0.839
Range - Navithanvelli 1413 0.706 2.00 0.047**
Education 1.173 0.506 232 0.022%*
Income source -0.191 0.529 -0.36 0.719
Farmer training 1.253 0.516 243 0.016%*

Farm factors

Number of animals 0.011 0.008 1.27 0.205
Farming experience 1.183 0.520 2.27 0.024%*
Farm management- Extensive -0.607 0.735 -0.83 0.410
constant 6.146 1275 4.82 0000~

** and *** denoted statistical significance at the 5% and 1% level respectively.

Number of observations = 180, adj R-squared = 0.156, prob. > F = 0.000
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