Water buffalo farming, udder health and its dairy
production status in Bangladesh: Practices, challenges, and

potentialities

Tishita Sen Ape'?", Shuvo Singha?, Unusing Marma®?, Hasnat Jahan Rumi®?, Sirajul Islam Sagor?, Antonella
Chiariotti® , Vittoria Lucia Barile*, Ylva Persson?56, Md. Mizanur Rahman??

! Chattogram Veterinary and Animal Sciences University, Department of Medicine and Surgery, Chattogram,
Bangladesh

2 Udder Health Bangladesh, Chattogram, Bangladesh

3 Council for Agricultural Research and Economics (CREA), Research Center for Animal Production and
Aquaculture, Monterotondo, Italy
“Research Centre for Animal Production and Aquaculture, Consiglio per la Ricerca in Agricoltura e 1’ Analisi
dell’Economia Agraria (CREA), Monterotondo, Italy

5The Swedish University of Agricultural Sciences, Department of Animal Biosciences, Uppsala, Sweden

6 Swedish Veterinary Agency, Uppsala, Sweden
*Correspondence: Tishita Sen Ape; Present address: Chattogram Veterinary and Animal Sciences University,
Department of Medicine and Surgery, Chattogram, Bangladesh; Orchid Id: https://orcid.org/0009-0003-5387-

7930, E-mail: tishitasen@student.cvasu.ac.bd; Tel: +880 1857531933



SalANOY [ensnpul Aq
pasuanjyu| Sealy ayl ul yijesH uewnH

say w3 uo ssousnbasuo) sy pue sa|gelsbap
9-€¢6€0-£¢0-TTOCTS/L00T'0T  9d%ell |olg ¥20¢ JUeA|a.l] pajoaley Ul UoNeINWNJJY s[eIsN AnesH NA Afjor 0T
Buiousnbas swouah
-ajoym ybnoiyr ysape|bueg ul pana yjiw
aunouuy 0e)4ng [eueSILIE WOJ) Pale|os sulens
Inosay WIN34319 90IS0U0IN3T Ul Sauah aouelsIsal NN
€2-68270°01W/8ZTT'0T  |01QOIOIN 20z  s1onpoud ojeyng pa1dadoy anolgnue ol syybisul d1WoUsD eqigqeH 6
6 0Jejing Jajem Ul Uondajul Arewwewriiul
266620'8uod [euinol/T/€T°0T  8UO SO1d 202 yireaH Jappn paidaddy 1o s10)08) XS ol4109ds-dnolb usboyred S eybuls 8
aunouuy PIND X|IW OJelNng pajuawlIay)
Inosaoy Alednreu woly paejosi asuabiaquay el NN
¥2-87T00IW/8ZTT 0T |01qoIDIIN ¥20Z  s1onpoud ojepng pa1daody  201s0U0INST JO dauanbas swoush Yeiq eqigqeH /
ysape|bueg
u1 suolejndod ofepng JaAry snouabipul
(19seq) 3y JO dAIND UOILIORT pue SHel |
87ZT80YTIUR/06EE 0T S[ewiuy 202 uo1oNpoId paidedoy uononpoad YAl 8y Bunoayy siojoe4 | Jewo 9
suoday
pnis Bay ysape|bueg 18yIAS ul saofeyng ul
|olISeIed wnipuodsoidAID Jo uondalep Jejndsjow MSW
EY0TOT #7202 1s4dA [/9T0T 0T 197 202 asessiq paldaody  pue sorweuAp uonoayul ayr Buiebnsaaul uayeiN g
ysspe|bueg
JO ofeyng JaAly ui syied] uonisodwo)
pue pISIA AINAL YlIM UOIEI0SSY JIsy L
(1oseq) pue s3Ud9) YTOOUVdd Pue ‘T1vod
GYETETYTIUR/06EE 0T s[ewiuy 202 uo1oNpoId pa1daddy  'NSV4 ul swsiydiowAjod Jo uonosied  VIN NON v
ysape|bueg ul ureyd
MW ofeynq Jarem ayr Buoje syonpoud
€-G0/.9-¥20-86GTHS/8E0T 0T day 108 202 Aifenb YA pa1daday I1W pue |iW Ul eLIgjoeg 8ulogpooq S eybuls )
ysepe|bueg ul awi 1511}
3Y1 J0J SaAJRD OJeynNg pa1dajul Ajjeinieu
2z A W01} WNJOJN)IA BJeI0X0] JO AlljigeLien
¥8000%72028TTE00S/LT0T'0T  Bojonsered 202 asessi( pa1dagoy  oneusb pue uolezIIBIORIRYD JBINOBION  H Semsid Z
ysape|bueg |eI1se0) Ul ojeyng Jarepn
(1esegq) ul sayey Aoueubald soueyu3 o] abesselN
/6S070STIUB/06EE 0T sfewiuy G202 uononpoiday paldsooy [eioN|D pue uoneINWINS-oig [eulbBeA-enul MY |ned T
300 IEJN uoseal uondaley/s Joyiny
I0a  g/eudnor  uonedlgnd  didolluensisy  uondsfey  oueidsddy a|IL a4 7S




S9Y Wiuy [IW OJ_lNg WOoJy apew a3yh pue ‘1anng HY
61G1'2202 JeAel/SGyS' 0T IBAAPY [ 220z s1npoud ojeyng pajdaddy 393yd o s3|1j0id pIoe oulwe pue proe AyeS JISV PN 0¢
ysape|bueg Jo UOISIAIQ YBulsusWA
NpISaY pue ‘aouelsIsay ‘asn |elqoJoIwnuy
(1seg) PJeMO] SJaWIeH [ewiuy/-ab1e JO $321198Id 1N
¢yy0r0TTSIN0IqNUB/06EE'0T  SonoIghuy 2e0e aseasiq pa1dady pue ‘apnuny ‘abpajmouy] uo AsAIns v uressoH 6T
ETED) ysape|bueg (snegnq snjeqng) ofeyng Jarepn 104
Tv/608°2202 9uab)/68€€ 0T U014 2202 ur 0N pajoalay 1S9y JIWOUID g Paseg-aLioudD-3|oyM Vueyy gl
S30[e4Nq SULIBALI Ul SI1ISeW
[eaiutjogns o ABojonse Jueuiwopaid ay)
19S snaine sna2020jAydels 1ueisisal Bnipinw NIA
Z¥6°€SWA/Z00T 0T P3N 1A 2202 UieaH Jappn pa1daddy [eanas Bulfiyoid adus|niiA pue weibolqnuy snboH /T
sig sape|Bueg ul SaA[ed 0]eling JO SISeLIeI0X0}
T-2¢S10-¢20-6€92TS/L00T 0T Hseted [ (4414 aseasiq pajdaddy e sonuiwayiue pasn Ajjeojuljo jo Aoeoyy3  H semsig 9T
ysape|bueg Jo eale Aluljes
sy Wiy Biy aup ur pareal (sifeang snjeqng) ofesng
€¥91'220Z 1ARl/SGHS 0T 18BA APY [ 2202 uonoNpoId pa1daddy  yeun|A Jo sisleweled [edlwsyoolq poojlg Wy euny ST
ysepe|bueg
(slregng sijeqng) ofejgng Jsyem ui snisel
¥00°€0°€202"9SAI T/9TOT'0T  19S 19A S8y €202 UieaH Jappn Pa1daody 1UI[OgNS JO SI0)0R) XSl pue doudfeAsld syl Seybuls ¢
Apnis
Jj0doJyiue pue ‘o1WOU093 ‘[ea1fojolgoIoIW
e :sa1o1j0d [eqo|b yijeaH auQ pue
1-18€00(22).172S 8C0IDIN Ue)SISal ufsi|od ul suonedljdwi sy ‘unsijod
-999¢S/9T0T°0T 190ue] €202 JueAajal] pajoaley Ul aped) pue BulinjoesnuBW [eUOlIRUIB)U] IN Jrewn €T
pold ysape|Bueg ul OJejng Ialem WoJ) paurelqo
YesH U paziinalsedun Ul UOITRUILEBILOD [B1I3)JB]
X-#¥9€0-€20-052TTS/L00T'0T  wiuy dost €202 Aytenb 1IN pa1dad0y Hue SJUNOD [180 onewos Burousnpyul sioe4  Seybuls 7T
e1ep 30ue||I3AINS aAIssed
9109 PaN ofeynq |-[euoireu Buisn ysape|bueg ul 901SaAl| Ul
0T'€202 pawianaid-[/9T0T 0T 18\ Al €202 ur J0N pa1oalay 1 Jo sisAJeue s1019e) sk pue Buiddew xsiy Ln 11
300 JeaA uoseas uondalay/s Joyiny
I0d  g/leudnor uonedlgnd  dldolluens|ey  uonodsley  oueldsooy aL 14 S




yoroudde Buruane) ofeyng

s9Yy Wiuy ysape|bueg paseq-abeyBinol me.ls U0 pajuswLIay
Z0SU'TZ0Z fenel/ssyS 0T 1BAAPY 1202 ur 10N pa1oalay JO SSBUBAII8Y)3-1509 pue adods Mg Aoy 0€
ysape|bueg ul
8 OJejing Jajem Ui siIsew [eaulogns
69000T266202200S/LT0T0T  soy Alrea r 1202 LjeaH Jappn pa1da0dy Jo ABojonjae pue 83Ua1IN2I0 S eybuls 62
Ysape|bueg 4o UOISIAIP 18YJAS Je
M sia SaAJed ofeynq ui sauseed [eunsalul
-6€€10-020-6€9¢TS/.00T°0T Jiseded [ 1202 asessia pa1dadoy -0.1seb Jo A11Ianas pue adusfeAdld | ely 8¢
[1W O[eyng woJy apew
s9Yy Wiuy lejewoses pue 10p Jo sajijoid pioe
TYSY 1202 1eAel/SGYS 0T IBA APV [ T20Z  s1npoud ofeyng pa1daooy oulwe pue p1oe Apey ul suoleleA  INHY ISV L2
po.d AB0]023 Jarem ysiyoelq 01 uoneidepe
YesH ysope|bueg 10} ojejyng exI[1IYyD uelpuj Jo
Z-€/620-T20-062TTS/L00T° 0T  wiuy doi| 1¢0¢ ur1oN pajosley senqguye anbiun pue snyels sIND o ybuis 9¢
ysepe|bueg
ul painioesnuew 1nBoA Inos pue
199MS Ul AJISIBAIP SWOIGOIDIW pue dIAS
6-2G8T0-T20-86STHS/8E0T 0T day 108 T20z  s1npoid ojeyng pa1daddy  saluadold [euoniinu ay ol syybisuj wes| Gz
ysape|bueg
suodey J0 suoifal ulsisamyriou pue
pnis Bay UI3]SBal1IoU ‘[BISL0D Ul SAA[RD O[eyng
|ouseIed Ul UOII93JUI WNJOJNJIA BJBIOXO |
959007 'T202"4s4dA'[/9T0T 0T 1BA 1202 aseasia pa1da0dy J0 SJ0J0B} XS1I pue 3JU3eAdld  H semsig 144
ysape|bueg 101as1p welboneyd woiy
19S ofeynq s1eob ul “dds ewse|deuy JO uo119818p N
G//'€SWA/Z00T 0T PBIN 18/ 2e0e ut 10N pa1oaley Je|nosjow pue Abojoiwapidy uewyey €¢
ysape|bueg
Sa11D A8Q oleyng u1 syueuIwNI 8bJe| 1IsaWwop Ul HI3 A
68TST9p1/S58€°0T 1084u] [ 2e0e ut 10N pajoafey pognue snJIA sjueulwnl spiad sap 8)sad  Jnypmoyd 44
ysape[3ueg Ul u1aduod Ajayes
PpooJ Vv :2uag q 34D TeLIrpuoyDojTI
(Gx0) J0 YD Xardnp 3ursn sasaad ad Ay W
L1 way) sypnpoid -e[[210ZZ0JA pue spnpoid jeawr unjeyy
000" 120T Swyoy (/910101 poo4q 120¢ orejyng pardedy  ur uonerdjnpe sapads jo uonateq eJyVy 1c
300 FIEEYN uoseal uondalay/s Joyiny
I0d  g/leusnor uonedlignd  oldojjueAs|dy  uondsfey  oueldaddy AL 44 1S




ysape|bueg Vv
§961'€909/¢00T°0T [0A3 [003 6T0¢ ur 10N pajosley 0[e}JNg J3JeM JBALI U} JO dwouah yeiq OOIUIN 04
18U99
paalg ysape|bueg BISY 1583 UYINOS pue BUIYD Ul
SyyeTBal/ITIT 01 Wwiuy [ 0202 ur 10N pajoaley  ofeyng dwems Jo uolyeansawop ajdiyniA Luns  6g
ysape|bueg
[ednJ ul ASAINS [BUOID8S-SS0JI Paseq
6£00€0 -uone|ndod ajeas-able| © WOy 30U3PINS YVIN
-6T0Z-uadolwa/9eTT 0T  uadO [ING 6702 aseasi( pa1dadoy 'sal)ifeye) pue saunful pajejas-fewiuy  ueAinyg g
ysape|bueg ul smod ojeyng
$9Y Wiuy JO Spaaiq JuaJayIp JO SonsLIBloRIRYd Al pIysey
28€V6T0Z Jenel/SGyS 0T 1BAAPY 6102 uononpoiday pa1daday SnJ1sa pue ‘aanonpoldal ‘anndnpold  -1Q-uniey /€
suJayed uoneansawop
pue UOIIRIURIBLIP [eulaIewWw
[9AOU S31RJ1PUI BIPU| JO S30[eyNg PLIgAY
18U39 ysape|bueg dwems-auLIaAll JO SISAJeue AJeuonnjons
8£621°90e/TTTT 0T wiuy 0202 ur 10N paroaley paseq-aouanbas [eLIPUOYIONIA duybuis  o9¢
ysepe|bueg u1 ojeyyng
pue 3118 UI S1010e YSIY pue S181snjd VINMY
ez0906susboyred/oese 0T suaboyled 0202 asessIq pa1daooy awi ] -a%eds aseasig Yino\-pue-1004 uewyey Ge
18U39 ysape|bueg ofeyng dwems ui auab q swo.1yd0142
16621°90e/TTTT 0T wiuy 020¢ ur 10N pa1oaley [eHpUOYI0HW JO AJSISAIP 2133USD 1.uns 143
Inosay (sijegnq snpegng)
2292  dVNAIe ysape|bueg o[esng JaAl uendAB3 ayy Jo swousb vN
G8T°0202 65€208€2/080T'0T  JPUOYIOHIA 1202 ur 0N pajoaley  [elpuoydonw sy} ul Asianip adAjojdeH J8SSNOA €€
90UR||1I9AINS [0JUOD PUB SIUBLUSSASSY
ABojoiwapid3 10199 |1eUS aA0Idw|
01 |00 JeNJ8|0A V :elpu] ‘ysapeld
|oysesed ysape|bueg Jenn ul eleuiwnge xipey Ag paniwsuel |
€-¥T¥00-120-989TTS/L00T 0T eV 1202 ur JoN paroaley eonuebIb ejoloseq Aq uonosjul ojeyng M euuns  ge
J1|gnday UedLILY [BAUD Ul
S310N ysape|bueg palyiIuap! uress sniiaelol uewny [9ldezo A obuly
v-7€950-TZ0-VOTETS/98TTOT S8y JING 1202 ur 10N paroaley adAjouab e Jo sisAjeue aush sjoym -efueg  1¢
300 JBaA uoseas uondalay/s Joyiny
I0d  g/leudnof uonedlgnd  oidollueAs|sy  uondafey  oueldsooy sl 4 S




S9I0N oleyng ysepe|Bueg ut a[11ed a1ewoldwAs 3
918-.-0050-9G.T/98TT°0T S8y JINg ¥10¢ UI'10N pajosley Ul pajoelep sesniiAxodesed 0110UCOZ  URWLIBPST] 0§
uoibal Japioq
BUIYDOPU]/RUIYD 83U} Ul UOITRIIISaWOop
sajeolpul sabeaul| [eulsred pue
ysape|bueg [euJalew ojeyng dwems JO uoljenualaip
8TGET08W/TTTT'OT 1003 JON 9702 ur JoN paoaley olydesBosh sjgels pue buons A Bueyz 6y
JOSnAIA ysape|bueg NS
JdoA 910¢ ut 10N paroaley xodofeyyng  yolaestiog 8t
108JU| MaN ysepe|bueg
S3COIIN Ul S30[e4Nq J3YeM LWOJS SNIIARUOI0D
170°20°9T0Z 1Uwu'[/9T0T"0T MBN 9702 aseasi( pa1danoy o[eyng Jo saouanbas awouab 1sii4 MSnel /v
ysape|bueg
SI0199 Ul SJUBUIWINI D11SBWIOP Ul SI81SN|2 YNV
/-89TZ-/T0-TLOETS/98TT 0T lsered 1102 aseasi( pa1dasay awI1-a0eds pue S1030.) %S1I SISel|0lose vewyey 9%
sid GTOZ Ul BISY 15e3-1IN0S Ul PTO0Z-PUI/VS
Biaw3 p ysape|bueg -3\/O SNJIA 8SeaSIp YInow-pue-1004 O
/892T'PAQYTTTT 0T  unogsuel] 8102 ur 10N padaley  9dA104as JO UreJlS 2110X8 Ue JO 9Juabiswg ANIO GP
ysepe|bueg ‘buobeniyd
uI 1eob a1sawop wody snsojnuesf
pawoig oleyng SN32020U1Y93 JO UOIRZLId)oRIRYD
doit LT02 ur 10N pajoaley 1e|NO3JOW pUE UONEOYNUAP] O YNted v
SJUSAT JUSWILIOSSE
-9y sa1oadsiau| ajdnin Jo swulidiooS
ysape|bueg 12310 YINOS Ul B3 UOITRUIIIBA-1SOd 3y} Ul
A-TTS¥2-810-865TS/8E0T 0T day 195 8702 Ut J0N paroaley  sasnuineloY [v]dzO uewnH jo sousbiswy  dH Yueyl €y
ysape|bueg ui sbuipjoyjjews uo
G T-¥ sa0]eynq ui ssuab Bulonpouad-uixol ebiys
Gy T'8T0Z PIMOMIBAIZOZYT 0T PIMOM 18A 8102 aseasid pa1daday BulA1sed 1109 eIY9LIBYIST JO 89UaLINII0 IN BIdnS YA
ysape|bueg u1 ssuinog Jo
aunouuy Alleliol Joj ajqisuodsay usboyred Joleln
Inosay e 'zd1nv4g utens g adA eprooynw VSN
8T-T0600 VHIN/S8ZTT 0T 101qOJDIIN 8102 aseasig pa1daday e||8.naised J0 aduanbas awouas) 1514 1axJes TV
300 JBaA uoseal uondaley/s Joyiny
I0d  g/leudnor uonedljgnd  dldolueAs|ey  uonodafey  oueldaddy 3ML 4 7S




yoa L NMY
T.'2'T181/90502°0T 19S AsY Z867 asessig pajdaddy  ysape|Bueg ul saofeyyng ul sisopliepAH Wweejs| 69
BAH ysape|bueg 1yoeJIRd Ul BLIR[RW
pa doul ¢ G86T ur1oN paldaley ueqin pue ueginuiad jo Asmaunsjulod v {Q ulfeN 3G
Spaaiq
198 ysape|bueg O[elNg puUR SUIAQQ JUBJaJIp Woi) sausb
T80T ¥9'SWAl/Z6ZT 0T PAIN DA T 200¢ ut JoN pajoaley TdNVYN 8y} Jo sisAfeue aouanbas 49 salqy LS
ysape|bueg ui
[010JDIIN Slewiue paJaybne|s wo.y sa1e|os! 1]09
uoJIAUg eIyo1I8yas3 Buionpoud-uixoy ebiys jo
80-75800'IW3IV/82TT 0T |ddy 8002 aseasiq pa1daddy  uolneziisioeleyd d1Buab pue sduseAsld  WIN We[S| 95
ysape|bueg ui saoinl papuaa
198115 puUB 1w MeJ ‘Teall med Ul
s1g boyied 1109 e1yaLI8y2s3 buronpoud-uixoy ebiys
6950°0T02'PA}/680T°0T  dulogpoo 0T0C asessig Pa1da00Yy JO uonjeziisioeleyd pue sduslindd0  VIN Wejs| GS
[ PaIN yb
UISUSWAIA 1102 1UBA3[3.| pa1oalay S1S0]]22N.1g JO M3IAISAO Uy N anbeH ¥S
saniunyoddo
[0.1U0D pue SI019B) Msi ‘ABojoiwapida
uo siseydwsa [e1oads yum ysapejbueg
v [01OJDIIN ul Sfewiue pue suewny Buowre
T0'90°ST0OZ 21WIBA'[/9T0T 0T 1BA €102 aseasiq pa1daday 90ua|enaldolas ej|adnig JO MaINL Y WIN WE|S] €5
19S ysape|bueg
28/  HBM wiuy oleyng Ul SJI017BCR [220] I8 J01SaAI]|
S06'¥10¢'50.8880T/080T°0T |ddv ¢ ¥10¢ ul 10N pajoafey auIAOg Jo aJeyjam pue BuljpueH N uesyy 4]
19S WIUY ysepe|bueq wo.y a[31ed buobemyd
[ sejessny paJ pue 3[31ed snousbipul ‘SS0JO 1RSI0y
98GET"€T0Z sele/ET.S 0T -uelsy ¥T0Z  s1npoid oeyng pa1daddy ‘0le}yng Ul sjusuoduwiod Yjiw [edidulld  VIA Wejs| 1S
300 JeaA uoseal uondalay/s Joyiny
I0a  g/leudnor uonedlgnd  91dol JueA”|RY uonoafey  oueidaody 9L A4 1S




