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RN ZEEE - KR E BICHERESNIC, WITL THGTRESGEFEOREL. RESBBFODIULN S, RIEBHIRESME
EORBENNHEB BT V—VIREDRR., ¥ L THRLONICEINDEICEASNDIHSORBANEEL LI, YDERMEL
TEERETRESNICSDCsDEZRE LTI 1) BENLBTO R TER SN/ BE2EICRE /ERESTEEZ RELIC
CEDBHBRELNIVDELNSBBIERBRICYVFLICBIEZETHS 2.3 BIZOBEERODBENEAIIZE. 4)
WEII2ZFT A TOO—ASAE—ravhMfabnad e, kUL REBRENHEEOERSECIEILL, RIBREZHE
IBIETHRARGRE - TSOBRICEHL D ZENBPEIbSNIcZENEFBNB,
F—O— R FRgeeeERE. SDGs, MY Iwv k. UA+ 20
Abstract. The concept of environmental problems expanded in terms of space and time, having started from public nuisance
at the local level, been expanded to the global level because of the mass consumption of energy and natural resources,
and included an issue to ensure equal opportunities of the future generations. In parallel, major agenda around sustainable
development evolved from achieving balance between the environment and the economy, to realizing green economy in
which environment protection is recognized as a driving force of economic development, and to realizing a fair society
where the wealth from the economic development be distributed in a fair and equitable manner. SDGs have those values: 1)
as they were adopted at UN through a democratic process, each national government developed its national implementation
plan; 2) they fit quite well to the real situation of the world that is composed of countries of various levels of development;
3) understanding of mutual relations among 17 targets are promoted; 4) they are localized at a community level; and 5) they
demonstrate that pursuing environmental conservation directly contributes to realize sustainable economy and society.
Key words: Sustainable development, SDGs, Earth Summit, Rio+20
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58 % SDGs D FCTHERK L. HMHILT5 I LA TE
IEEZbNA,

2) TR SDEEETST—avVDOHRICITYFL

==k

RIEDY FH I v PR ABEEBHM ALK
o L3 5% OBRBEEREISHICB VT, SBEE &
FEEWHIMRHPEEL, Sz bR+ osr—
LADIHCHEERDODTHTHRY DPITLNTVAEDRD L
I ke (ZICE) Arbhize BFEICIE, & EE
E—FEDIZT B D T D ICIRA TR O 72735
AL L. BRICSsICMRE SN D K 9 HuGEA R L
7oo F720 JelEHE - B EEEDICEHNTOERE LA
W ORZEDIER L T b, EFIE. HARBFEZR
LT EEA ) o +20 O #fif 233 I s L, (53 =5t
WS 77— a VICH#ILLTBYD, ) A +200D
RIZZOFEZMEELRE ] THAHZLEFRL
oo SHIZH LT, ZL O EEIKEL, T2, b
DFHEENIZ DO FEE %K LT [CBDR O 5 HNE AL
2 ZORITETLETH L] LOEREIT-
720 MDGs2%i& LEIICBIT A=Yy 7 - ba—< -
Z—XIZEHLTW2DIZH LT, SDGsIZHLARRY 72
RO VIV ELGEREFTARALRLLIN=L T
%o SDGsiZ. & L. BRICSs, JGHtE %M bI . §
RTOFELNVOEIZE > THBEOMEE DL 572
DOHBELE R VR DD E LR ST,

3) BIRDOIEERROERFEDEL

17O HEIZMA. TR < & LAMEIZEEAT
R L TWwb, SDGsASHlE SN2 Lick ), H
HER oMM 2 BERR b L — K4 712§ A58 258
OO b FHELTOY AT 4 FE) T 1425
. BHICHERE LODOH 5, fTERICBIT A KEOFRE
THhHME Y OBEZ X CHEM L, HEOBGEHED
B CHMI XN R E RS T T —F 2 g5 56 2

EMITEE NS

4) O—HNSA a3V DEE

SDGsiZ 7 u— "V HEECTH 5 & HiFIZ, Thz
Wi I 2 =7 4 IXBITLHFEHBEICRRT 2 &8
MHETH Y. £ ORI H#EA TS, SDGs L HIH
I3 2 =T 4 OFEARFEHE & RLE T O 2 R L
7o )7, B—H 54 ¥—2 3 0BT, SDGsD
EH LT —<Tdhb “noone left behind” D & A5
B ERTEDN Ly — A0 D b, EELHE >~
Z—I2 X, 20154E 2B\ T b 848 3,600 5 AR FE
ODEWTIZH D, HHEALDDS AT AIZYS725 1314
AERWZEEZFHTE v, 29 Lz A4 I1xt
LCHIII2=T 4 L LTANRTELZDD, L)
Bifd SDGsOu—H 54 ¥ =2 a VO FTHiFSh
5 ENHIfEE NG,

5) FEBBEIEE U CORBREN SDINS Y 1 LG

2O T, BB RFEDVH S TH - BRI,
REREIHAROREEHTH 72, Thabb, B
WCECRE Lo oS 217\, B E W9 5 X 9 Bk
AT Tz0 BREBORMD O AL &, BEFBRECHE
BORICBRBEORLZRET AL, BEREE 2 [ v
APMY—2LT B ENRETH o7 —H, Bk
REVPHREENLEF VO T T, BIEREEZE LT
BFEOWEMHALDMEE SN B, SDGsZfliH = & T, #l
ZIE MR T X9 12 B 13 05 MEZE B 3 & e
THZET, HETOZAVEF—RHESD /) — v #%
Fe MO HEDOERICETE 2 Z EPEH Iy
o TIZTIE, BERSIEBEFETIIAR L, R
RARBLARZ2FZEHATL2OOT YOV EDE
LTHESF SN,

9. R&IC

BHRITELZBEEOLZDOT Y = ¥ 520301,
transforming our society 23El#E & %2 5 T 5,

Cambridge % & &F i (2 X #uiE, transform & i3,
“to change completely the appearance or character of
something or someone, especially so that the thing or
person is improved” & EF SN TV 5%, faDORRAM
REBIIERET LI L OLEEREIRED) -5 -7
VRO EDBERIREVEERIEZDY, 2L
T, REWLRERTHHIEE. NoflifiBleod 0%
LT HLENEL Bo FilETRER T 5 8H
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Example:

SDGs and Climate Change

1 CUMATE
ACTION

SUSTAINABLE =
DEVELOPMENT

o

GQL%ALS PARL_szm:

COPZ1-CMP11
Climate Change

— ._._—l_,_ e ————————— ——

G 0 a I 8
Green Growth Innovative LCT Smart City m:‘uza.eﬁm

Goal 13 for Climate Change is mutually supportive with many other goals through
mitigation and adaptation.

Sustainable use
of forest

Stakeholders
involvement

Renewable Energy

X1 BEIITIEZE D S5 DO BEANDER

(ESD)DOHETH %o HHEILSDGsDOHTHE4L L backgrounders/17471/
TEDOLNTVED, ZHICHELT, T XOHEY http://www.unic.or.jp/news_press/features_
ERT B0 LHDOFETH S ENEHMBETD backgrounders/15775/

Wk Es N, ANED, BAHRTRIR LER o7
transform z £ 9 5 72012, kI % F THESDAS
WHEINDE 2T 5,

7) SVEBBINHCE R MSDs & 13
http://www.mofa.go.jp/mofaj/press/pr/wakaru/topics/
vol134/index.html

SE (3]

) BB ERBICETAMARES (T by b b AERBEREOMMESICHET 55 (B485:111) 12
ZH4x) ] #ii# [Our Common Future BT, KEEIE TR E OPFH &6 U753
http://www.un-documents.net/our-common-future.pdf AMERESEZ ) 2L EhTwid, BolE

2) [Our Common Future (F8HE : & & A D Kk %k)] CIRBRLL, ThEBL NV TORERREZN
PR BEEE R HLIAEE R T IEHTE S,
https://www.env.go.jp/council/21kankyo-k/y210-02/ % IPCC45 %k T3, #ER D RIEIL % 50 % D fif
ref_04.pdf NEC2CLANICHI 2 5 720121F, 21004F 12 1 i = %)

3) ERHES) A ES RETAOPHE LTI L 2T IR b nwT &, 5K
http://www.un.org/documents/ga/conf151/ ENTRAHFAFE TE ZIRERET A OBERITH
aconf15126-1annex1.htm 300GTCTHAHZ LEZHLNIT L,

4) AL B A SRy ¥ 19504F 25 4% A\ 72 - 7z A 1113 1985 4 50 8 A 12 3%

THBNTH o7,
“Humanity has the ability to make development

http://unfccc.int/files/essential _background/background_

publications_htmlpdf/application/pdf/conveng.pdf 4

5) ERHA The Future We Want sustainable to ensure that it meets the needs of the

http://www.un.org/disabilities/documents/rio20_
outcome_document_complete.pdf

6) ELE)LHE v ¥ — T L AFFEE R
http://www.unic.or.jp/news_press/features_

present without compromising the ability of future
(para.24) “The
concept of sustainable development does imply limits

generations to meet their own needs.”

- not absolute limits but limitations imposed by the
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http://www.unic.or.jp/news_press/features_backgrounders/17471/

http://www.unic.or.jp/news_press/features_backgrounders/17471/

http://www.unic.or.jp/news_press/features_backgrounders/15775/
http://www.unic.or.jp/news_press/features_backgrounders/15775/
http://www.mofa.go.jp/mofaj/press/pr/wakaru/topics/vol134/index.html
http://www.mofa.go.jp/mofaj/press/pr/wakaru/topics/vol134/index.html

present state of technology and social organization
on environmental resources and by the ability of the
biosphere to absorb the effects of human activities.
Thus, sustainable development can only be pursued
if population size and growth are in harmony with
the changing productive potential of the ecosystem.”
(para.29)

W AR BREE K O b TR DNIIZ—EIS
Rz, 2RI E D AEBRDN T ¥ ZAHHERE S 1,
Rk e LT e EfE 2 TR L TV 50 ANBHOD
Vet AL B2 FIC L2 EI2&D, Hr
AR TE L0 LM ERICT 5 2 & 7% RIS
BAES % & 912, BB R &8 2 CTHLUER LIS B gH
Lo2odHb, TOFTEFTRIABOWHLVRRKITE
Vo [filE LCoMMoRAL] 5 [fiE LTo
HOwRKAL] 2RO LRE EE 2 2D AED
FITH Y. EEHED AR O AT O 2% 2 BLHAT
EXEFICEET 5 2 L IEAREOBATH L, 20
BRIZBWTTI VY + 7 v FRESIEIIAEHOM
MWL EZ 525, T CTHEONIHAELFEITE
HPEPEFENOUITTOMETH %,

[Our Common Future ({38 : & SIFDKNR) ]
BREEER X DTIH

Principle 7 States shall cooperate in a spirit of
global partnership to conserve, protect and restore
the health and integrity of the Earth’s ecosystem.
In view of the different contributions to global
environmental degradation, States have common but
differentiated responsibilities. The developed countries
acknowledge the responsibility that they bear in the
international pursuit of sustainable development in
view of the pressures their societies place on the global
environment and of the technologies and financial
resources they command.

¢ Article 3 Principle

1. The Parties should protect the climate system
for the benefit of present and future generations of
humankind, on the basis of equity and in accordance
with their common but differentiated responsibilities
and respective capabilities. Accordingly, the
developed country Parties should take the lead in

combating climate change and the adverse effects
thereof.
Article 4 Commitments
1. All Parties, taking into account their common
but differentiated responsibilities and their specific
national and regional development priorities,
objectives and circumstances, shall:
Bl 21, RO A =R DN D 80% AR AT
20% % HDLLEHEICL > THBEIN TS ESD
NTWb, RIZEEEICBWTY RO KIELZ
ELZEET 5, EitRoOKOHEEIBIRD
AR E T2 B ZHURFEBEW] BE % AR E O BT &
ATVEDTIIRNVIES I D
IR T) SV BB LG MSDs & 13
OECD 2011 Toward Green Growth
https://www.oecd.org/greengrowth/48012345.pdf

o

=

X512, 20154 K O LA By el 4 K9 o0 45 21 [l i

FESETOREDEELZIT T BEBENLE
VAAOBE L, AREREERELE L L CERT
57 ERCEBE N DB LR E RO H 28 &
AEFAL L 7o M7, HARTIERZZ A R KT FEE A
PHER IR E, HEDODEIAXA ML Y FED
TEAEDILD > TV D,

VA + 20D R LHEO LY KT 7 MZiE. 20fE AT
Db THB2R 2RO L BT L) Kiddra
NTW72s, FRERCIZ 28 £ THIIR X 7z,

w

Y XA 2 ERT 5 “revolution” 1fd 2 7

WE DA KEEBL I transform 1213 S LISV iR
EDA Y=V RADOLENTVSL EEFIIIEL S,

5 0On 28 November 2017, the Second Committee

of the United Nations General Assembly adopted
with consensus the resolution ‘Education for
Sustainable Development in the framework of the
2030 Agenda for Sustainable Development” (A/
C.2/72/L/45). The resolution reaffirms ‘education
for sustainable development as a vital means of
implementation for sustainable development,” and calls
to ‘scale up education for sustainable action through
implementation of the Global Action Programme on
Education for Sustainable Development.’
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J Intl Cooper Agric Dev 2018; 16: 9-13 Journal of
International Cooperation for

he> Agricultural Development

v Eﬁl
e =]

RERREFEAXZICHIIDIERRREARDFOD
AMER

Human Resources Development for International Agricultural Development
Sector in Tokyo University of Agriculture

S BAE

Hironobu Shiwachi

HHURER PR PG R A SERE
Graduate School of Agriculture, Tokyo University of Agriculture (Tokyo NODAI), 1-1-1 Sakuragaoka, Setagaya, Tokyo, Japan

s 2017412 H 22 H o B iRpLE 2018 42 H 13 H

EE c00000000000000000000000000000000000000000000000000000000000000000000000000 ¢
RREEXZEIEEBMINBEEZ CNFTIC1200BLELEE LTV S, BAHBRORRZRIZOBOBHCIIRES
PIREBY. EEHBHEE (JICA) BREDERERENTTEEL TLBIALBL, RRBEXZOBEBIMNIBEZQFICAM
DOBERICIIARZDOBNBRDESL, BEDBFRNORE. FZBE. SEBMBNOBKDRE— ICEDSIIRBIRFE
LTW3, RREEXFDEFHERZIEB BFZERL THY., tNICEEAZOHEMRDEREZERIDREICH S,
—7. FSORERESBT CTIEHOBERMOEEICT TR, BB, YU TA4V0, SATRRAIVOBERERE
HICRUBL ZEDNTEBAMDBIKRDOENTHY, B, HBE - MROSEDIVETHS. RREEXFTREE
BB E EHE L TAEREZ R IBRIORET 5HIE%BMB L. HICBERBNAMOEREHH B,
F—U—R: AMBR. BEBMBENOBK RIHE. =RXES
Abstract. More than 1,200 Alumni have joined Japan Overseas Cooperation Volunteers (JOCV) from Tokyo University of
Agriculture (Tokyo NODAI). Many agricultural specialists who experienced JOCV are working in international agricultural
development sector such as Japan International Cooperation Agency (JICA). The active personnel development targeted
for overseas has its roots in Tokyo NODAI’s history of the establishment of Department of International Agricultural
Development and “graduate emigration program”, as well as its involvement in the establishment of JOCV. The agricultural
training at field is highly appreciated in the education curriculums and it is educational ideal and principal in Tokyo NODALI.
From the experience of Tokyo NODAI history, we try to enhance education programs and develop higher human resources in
agriculture cooperative sector. Tokyo NODAI has started a new collaboration with JOCV and continue to dispatch graduate
school students.

Key words: JOCV, Practical science education, Agricultural training

00 0000000000000 0000000000000000000000000000000000000000000000000000000000000000 0

1. FU®IC LT 5603, BEUEKIZERER O RERESTENA
Maexh L, EMEZERLTE L, FICHERI

RS (DUFHRRER) EHAROEAERIC  HAIBRICIZOR1200 40 LOREEADSINL TV,
BbED L) ICHAT L ) BERMERBRERBELEZE Cho0F v Ly VICEHEERKOBEZORKM [ AW
AHCEYD L TE 7 HAP U VKR - 75 VIZSE 2GRS HEMROBE [F¥E%] »PRIKICH
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5o WHEUERDIBAMAMASHNS D Tld 242 B D
DOREIT) G THELLBRTVEDOTY, AFTIEH R
Ko EB B O RS & FERE ) AM OF REE z2 kX
72\

2. RERRXDBHNERMH

(1) BB ER

FRUE R, 18914 (BHE 244F) . HGUHEMT X (1
AETRHIX) SRR ICHEIF SRR L L72RA0L
HUALRER L LCtE SN, AAOBITERE, 2
FB. X VB RE % L 2 e REEARY T
b o720 18984F (WG 3LAE) T UM 8 2% BERR M 45
MOGHIESRAX) #ERo RSB F Yy 2%
BL72S BRKROEEIZE ZEOBERIZLD,
1946 4F (HAF1214F) (CHHAR X EICBEL L 72, BUE
W BRI A X, AR AT, i fe e
D3F X 8T, KB, R AR,
MBI AL A 00 RS ERHE A A S
AR R E S FAEER 13,000 A, FkE %K
K700 N & 200 DIFFEE % 55 5 R ERMAERFEE B o
TWwb,

BRI K O AR B 0 JBE 3 1 ¥ i o> B P50 R SE dh i
FHCIRE %0 B— IR KA, HARDWIE L Z O
HE D 2 RIC19374 (F124F) (2R SER R 23
RSN e BEIERME O A 19384FE 20 5 HE K
TOFEBRZT, 194041213 4 o M@ b, Hhk
BBLI 20y 70Xy TREGRETHERZH
L7z 1T9ALAEICIEHER (BlY Y ) IS e
B TOEBZBIBL TV S, AR LOOH -
7219434F, G (Bl AP ERAGER) B (T ]
SR HIRIE S N7z 19454 il P =] B35 T U3 A i
BRI DY ¥ N EORYETHE K 725 kT
IZBVOA T NBURE 24 & 56 4 h i 2 5 L L7z,
19464F 1 H 12 B2 40 B B H0 R & SefR & 72 28,
GHQ Dy 12 & 1 1947 412 BE IR S 7z Wk HT O FhsH
FREREEORVEEZHA > Tfibhz Lt B R %,

(2) BEMBFHORBE L BERE
WRBEOBEFIPEIZO), FHEFEEOILL BN
1955 4FH, MK TIZRERMN £ 72138 A 26T 5 B4
HOZFANDRIG S Nze TOE, HAAND MG
NI EZHIR SN TV, T390, TLUEYF 7,
NG TTA, RYVET R EROPOEDM T2 L
7oo B SO OREICE LT EN Tl R ERRE & st

CRSEBAT B T RAER & LTIRES 5 2 LA
ENic, UROTRESZIT T HAURKIE 1956 4F12 2
SER ARG A (1998 4F 12 B 22 3 PR RS 2 AH S e by)
R LT

R RN, NSO RIERF 0 72 8 R 3E 55112
BWTHMKT 52 & 2HFHECE, BEBMOH
e L bia, Buh - R - s - bR TEA T
E2X9%h)FaTh Thbb, KR o HAR
2L ERFOMSE IS b 5 H8EF - R EfTv. H
AN BV CIRIA S IECTE A2 Ao #ER % HIE L
720 720 EHBEPREETH S L LT, FHEIZ
FIZBUT 5 IEBOREFEE DI EEORRK - B -
RS ETOFEBZR L. ZOEHKIZS b2k
BNTWb, T2, NI BT B EBHOMEHRIZO W
T HEDPIKRRPERIHE, BREOETZIT AN
OKIEE LTl . £ OZF ANEL ORI
L7zo ZN%ZT T, RERMAROMI R IEER
& 1959 ICHEIB R A2 (HENTIERS) 2340
TROKRFEE A % ki L CRIR S N7ze 1963 4F 1213l Ft
ANOMF DB S L, 1966 4F F TOIREFEHRIL 1174
Eolze —HT EBEELEZUATRERKIEO
RKBREFERADORELHT Y. £ DEEPBINT
XN hote Tl TIT VMBI B EEFEEIL,
1959 4E I IRE % BIfA L. 19634E F TORMIZ, %L D
ERBMULTze SO DOFEBFHBIGHEKEZHLICE
T 2REEDL 2D, BEATBHA ST A
ATIHBL TV,

LA, ST A AICBE LR EAE ORI
3114 TH2 GEEEAISY T A1) A KL #2000 4
X))o HIH TIEILKRS3 K. HK17T4. k2114
EhoTwd, EYITIE. 79 INV176%. 1) 545
Ky TAYH3RK, TLECYFL19%, AF a5
Ky XTI T TA12%, NV—4%, TRAY) H24E
o TWh, TR KE D EIERAAHEE 1Kk
Y. EMEPD L o T,

3. RERKEEFBNGHIR

(1) BEBNGHEDREE ERREX

R H IR I (LTI &Rk
ATE MHIBERDO A Y — 37 A1) I OFREERTE
L (19614E) $BTho 7272012, PRI E B TAI
L7zt BbNTwa2, HROHFFEZWI (7Y 7%
E) (ZIRET % FHIEIX 1957 4\ H A E B O H7 87 LK
Thob [HAEES] AL, WL [HHEmH
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EETE ] ICZ0EEN AR DL I LN TE D, WhIB
DFER % WL % & 1961 4F g4 B FE 1 SR HEAE T B
RENH SN, 1963412 H AR TR BRIEHE T x5
FE/E Uy 1964 452 ith HH ¥ AH A 45 By 2 i AR i 5 i
WS L T HFHEmBIMH I JOCV) 531965 4F
WKCHRELTWDS, HBRAIZHAOEER IO A — b
(k. 19544 (BEA129) 1I0H6H [au K- 75 ]
KB LAZHZb > THED E LT A,

B B2 S B S AR O 5 0 BRI AR AT S h
TDIZHTRD X HIZ1956FETH b, EHRAFTEE Y
=AM HERT 2 AMEECTAZ L2 HWIZLT
W7 REEE RN IR BUR. BV TEY o 21785
MREE S R A SR EEICH 2T 5 Tw
720 WRUR KON CTOWEBIXH I L D 5 <L 1960
AENZIE R SE IR AR O AL B % A3 5 2 181 5 4 i AV IR
M7 PTHEELTA Y FBLXUOHET V7~
56 Ly 196247 (213 2 SE ¥ 0 7 Bt o0 5 H G Bl 28 o it 2
RAS— IV REFMRAERE L LTS L ) %
LTWb, ZOFITHEERIEN [ 71 33 1
(OTCA) ] (19744 HE B 13 ) Fe 3 H (JICA) 12 ML,
BUMOTATBOE NEIBS T M HE) AV S b & AR
HAM R TI D72 5 A BEAE L, BB E D 7L<
) 2 dGD 720 1964 & 1965 4F 12920 S L7z f 78— b
SEAEAMTAR AT 1966 FF IR R A /X — W E T 77 4 5
B I O BRI W2 B A% O EHX 1972412
NEMH D EERBE SN, ZOBEVE, /95—
VOICARBERBE IO Y 27 POPE L -T2,

1965 £ IR AL T % R A D RS
BAZEPHEIUBRAD» OB SN, RFEWIIRFE
FHBELTWL Z LT o720 19654E7 HIZIZ KW
WCRERMP PR A BRR L LIRSS RE R
BEAHE ST, BELEOREZBIFL Lz, ZOF
WIS N/=554139 AWM IR LRBRIISSE L, &
BERA SN 12 CHAIBRELRKRE—R24257 4
AN L 720 LT, 504E &2 R CHREURERF D%
DI LI EIZ 1200 4 D B AR Bz . REURKIEH
RT—HFL L OMIBREZENT 5 KFIT k72,

(2) BAICHRSINICRERS

WHURK T 77 1 EBRERY (T2 77 1 )
A= VEF Z Y = ]F b7 CEICRE S AKX
2131966 E 1 H1H & D EE ARG ST 5, 1964
AR IR R FEATRRIC X B R O BN 120G £
D\ FEREOMEIT NN RIS, 196546 H D %
IN—IVBURFIZ X % R RE DR, TH O RSP Ef

DPELFEE. BYOFEEN B & ORI 1965
FIOHDPOLRBINT WS, WEEKRIC L 5EE T,
FS— VIR AS IR R 0 SR 1 ES & Bk TRt
L7219724E7H25H % b o TR T L 720 19724600 5
Z OB R A S — VU SRR B R O
LR, AL I T T AT NVERESH SN i
WT19724E 11 H & 0 HARBUG 3232 @ JICA B3 B FE ik
N7ay=r7 bR LTGEE SN2, 977 1 2
PiZ 1978 412 A /8 — W BUF IRl 25 R B3 [ A S 7225,
1990 4EAX 0 R EALEE DOBFIT A 28— VEFFIZ X 1 FSH
Ehiz,

TTT ARG ENDICE S 7RI TR R KR
AIFEHE L 72 1962 4F DB 1R, 1964 4F O 55 2 K B2 SE T 4%
B2 - FAEPBIb O A FE - A 7 & s
BEROBKEMY ., ZOH LR D OMH L iE
A AR REICX 2, Zofmd [BHEREHIC
WL, A2 T 5 2 212X ) 203K E RIS
B’ 5L L b, BEHIEETEARTSEL ST
&, oF ) ERASGDHEBRICTCHS Tk
BHTHIL~NOFYITET L] #EML L) &
W) ZETHo2Y Fh YR REERBEFR D%
AT I - EERICT A LR HE L

5, A= VEICBT A IBROIRE .
TIRAIGE 2 H5EHZ O 1I70F I E N T b, %
N=IVIZRESINTMREFERRIZ 777414 RBRET
gz LT w3 E T, EiRBRE £ R -
HARMECTZIT TR TR SN2 TH %,

4. EIREREARDOILHDRERT

(1) FRREXKOEBRAMBER

BUE T b BT R O A3 A 13 48:4F 20~30 44 A b JJ Bk
WZBIML T2, IR OGS % BB L 7o B3 1305
FERICHARZ O BEEER IR > TWDIEA, Hl
Kb ARt BEREX - — B - W RAEBE
ELTHIRTIHRL TWwh, RIETIRKEBETOREY
HLAMLTL2HIKOBHZTEY., B THICE
I vV v M NI L TV b, FEHFEAED
HZWANIT S0 F 25 0135  HEREE
BgsRE (LLT RIS I2B2NTw A%, HaiE
KEBE ) € v & — 250 LTSRN S v Tn
2505, FUIHRH KK ORFER 2 T L
TWAHERMNZBEEER - 706 THo, M
BERDIE T 5 IR EER O AL, S
WZHEAET 2 BAEF R ICAFMRILE T4 A4 A A Rl
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T7—AATFA 24D - RERER 14 HELLL (2) | BISs#RE
EAHRFEFHE (—) 24D E - BREYFER 14 HEPLE (2) | FIssEFR
EAHRZEFEE () AL L - RRESER 30 HMLLE (4) | BAZSEF)
A ESEER (2) 2D - BRI IH 37y ALLE(6) | FAZEYHE
Comprehensive International JEAE, G T —2 Y ay T - WFETE | 2HE (6) EEt s 57—
Education Program
JICAFRIERE JCASM RS > & — (FEZRDT) 2~ 3381 ERstH € v 5 —
JICA B SEIRBE AL JICAHLYERS v & — (FAEE R DT) 2~ 3HMH ERE 2 v & —
BOiiRETO T 7 A A4 REFER - W (FAEE D) 238 (2) EE I > 7 —
BGFEiTauY—7u s g h | A YRRV T RS M (FEEZRDT) | 28 (2) ERE & > & —
MEGTRHET T T T 4 BiE  REEE - M (FAEE D) 238 (2) EE I > 5 —
HWERETT 7 T 4 JEFEFEH - WM (FEZ DY) 238 (2) EB 2 > 57—
AF¥vaARFETAT T L FEEFEH - HME (FEZ DY) 238 (2) EREH I v & —
TAVARETAT T L JEFEFEHE - WHE (24E4 DL L) 2385 (2) EE Tt > 5 —
Yo TRETUT TN JEFEFEH - HE (FEZ DY) 238 (2) EE Tt > 5 —
TR 7L A M) —a—2R TIVIN T G (4D L) 33HH (2) FEIR 2 > 57—

HHBERRE SR L O BRETH 2, BEI0KSH
36 7y AU Lo FEE TREZEE72DIZF v LI L
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ABSTRACT. We examined the medical records of 6 veterinary hospitals managed by the local government in Rajshahi

Division, Bangladesh, in order to search the number of calf births and deaths from January 2013 to December 2015. In

all investigated places approximately 10% of calves died at 6 months. Infectious diseases, i.e. foot and mouth diseases,

pneumonia, etc., were the most common causes of death. Death by malnutrition also occurred in all investigated places

throughout the year.

Key words: Calf, Cattle industry, Cause of death, Bangladesh, Rajshahi district
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K1 FIYIVYLEXIZBITA2013-20154F D40 HiAER & BT

15 (District) T (Upazilla)  ZEffi*t AR U BB (%)*

Rajshahi Baghmara B 5,306 536 10.1
2 5,750 601 10.5

A2 5,611 633 11.3

Paba S 3,384 296 8.7

FES 3,499 431 12.3

A7 3,321 419 12.6

Natore Singra FES 12,254 991 8.1
GRS 13,059 1,022 7.8

A2 13,006 1,467 11.3

Natore Sadar EZ 2,903 361 12.4

FEES 3,087 352 11.4

A7 3,141 347 11.0

Chapai Nawabgani ~ Shibgonj FES 4,111 435 10.6
BEES 4,223 457 10.8

X2 4,184 502 12.0

Gomostapur S 2,306 240 10.4

BEES 2,704 239 8.8

=S 3,003 248 8.3

a5 94,852 9,577 10.1

* EAR(3-6H), W (7-10H). 4% (112 1)
*2 L MO AR T 2RO AR E L,

AVETHT - R, 4 B R % EEBERZ R T
DR EFEENTVLHEEEIEEICEIEETE R
WHOO, ZOMIIZEWTOREORENIEFITK
XV EPBLRBENTZ, WTMOBTH LTI
CHBE Do Tz T2 - FHIC K S5 FN%E (PNM)
LT - 9 (DRIDS) 12X B TED L Vo i8S
A (MLN) 7N E (PRS) 12X 25T b KW
Zhotze RELEFN L HITIZOWTIE, Pabafifs
X OSingratf CO R T & OIERICHEAED D -
720 MO TIIH B FHMFREEIZO SN, T

() BCHm L2 ASh T, NI FYa
CBWCTIE— 2B L CAIEHEOEELDH LD L%
Abhb ($£3).

£ =

NYTI5Fva, SV Vv eBERTEINZTHO
¥10% A3 %6 H FTIHTE L TWS Z A4 D
FELLW L% 572, LHEEOFE LTIX, /v
7 2 —IZBWTHEBZIEDNICTT7.8% DTFABELA T

FORBEMITFELZHMLETRI>TWEHOLED
Nb, oM, HHE 2 NI K YE T H 2 4 KIE
(RB) 12X BETHI b 20 Hze BffE (HYP) (2
LB TCITRBOBNEEB I UOWNEIZEPF LT,

3. [IEAEICKDIETH
WENORETH 6-12 75 H i Db 235U TR T L T
WAHBINH 5720 HRTIEELSKICHIT THRAEL
RFVEENLH, FRAHIEIC BV Tld Baghmara #
BLUSingralt TCOAHBELRFH T L OFARICAHE
AP ONTz, L2 LE#E CTIIEEB X UOWEITHT
Bz . ETEBICAFIHRCEI S o720

LEW)HEDRDH DD, ZOHFITIZ41% % L DB
WHEDNEINTVDED, Lizdtio THFET N T4
BUEDICIE T 5 MERIT37% E VI T LR D,
NYTIFY2IllBThH, BUFFERE2SEE S % The
Central Cattle Breeding and Dairy Farm (CCBDF) (2
B EORTRIT TR ER;AHLETHS% & ik
ENTVEY ZoHETIZ6, AU TICHR - 72581
FIZHE IR TWAR WA, CCBDF® X 9 IR IC X
CEMMINBIGICHR, AR BRIIBIT 5T
FORRCHENE TSR DH S, —HTI VY v e
X O/NBERRICT RO R YRR L5 OFHAE
EDEBITHVHETEZNEL LTHLIENE WV, &
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F*2 TFIVVYLERXIIBILTFHOECIERA

B IR *2
I il p— Z oAt
(District)  (Upazilla) ZHi** FMD PNM HPP HS PRS MLN CGN RB DR/DS DM HYP DYS CS KB
Rajshahi

Baghmara PES 55 48 54 10 51 50 20 9 61 31 30 33 39 45
W2 118 59 59 11 51 54 10 13 68 40 14 39 30 35
A7 129 67 55 0 53 66 22 14 45 39 0 3 35 63

Paba B 33 22 17 12 31 23 1. 9 36 22 29 13 13 15
ES 60 48 65 0 44 40 15 11 52 26 8 17 17 25
=S 74 51 55 5 45 43 9 10 34 17 0 1 1u 8
Natore
Singra PES 353 64 27 22 45 41 39 29 33 32 201 21 21 50

[ES 434 60 34 40 78 70 35 20 44 41 40 31 31 54
A7 605 121 5 54 97 71 41 25 61 55 17 67 67 130
Natore Sadar K2 55 34 30 8 50 38 9 13 39 19 9 18 18 22
kS 64 41 31 7 40 34 11 9 34 20 7 13 13 20

AT 86 39 30 6 41 33 7 6 32 23 0 11 11 16
Chapai Nawabgani
Shibgonj PES 60 39 28 9 64 43 1 9 59 29 29 20 13 22
RS 57 68 49 0 57 43 16 9 49 28 11 29 19 22
475 88 81 60 5 51 54 9 10 54 37 0 19 11 23
Gomostapur PES 61 31 27 11 20 21 9 8 17 10 5 7 6 7
Wz 55 26 26 10 34 28 9 7 15 9 0 8 5 7
=S 74 47 47 12 44 36 13 13 23 14 0 14 7 12
Gat FER 2461 946 750 222 896 788 296 224 756 492 400 406 367 576

(BFECHIC D HE5) 25.7% 9.9% 7.8% 2.3% 9.3% 82% 3.1% 23% 7.9% 51% 42% 42% 3.8% 6.0%

A (3-6 1), MZE(7-10H). 4% (11-2H)
*2FEMD [OEE. PNM Jifigs. HPP RZECIMIE - FHKNE, HS MIMMERINAE, PRS 44 gE, MLN %363, CGN
Se KRS, RB JERM, DR/DS T - A%, DM FE 4% - 7 LvF—, HYP #uhdie, DYS #pE, CS T2 M

DEICELLOBRRPEL S [IURE] 12X G0l 7253 THLE ZNOOH—EAZ FICEZTET
OWMETHL NI 572 UGLS BB T 2 T4 DT WHAVWEROEREZWET ILENlH L, COLH %
FIIFZ D o720 N7 T T 2BV TIE30S BRIIWH L S BEN B E ISR, FIREA CHEE
JHORHZ K L THEMA L, 28 L2B57. BEM OFREEHE L T L/MBBERNS W, BIHAIEE
OHEDPEBRAL L TV L 72ORERBEOEAR S &5 F EEZIY . @M T e LTk s %
NTWBY, FERBEOZ VMR TIENHO ML — T 2082 H 5,

VT RZFEO—ANAY Y TG LTV S, THOFRTIEKN & U TIRIIEERCHi % & v o 72 &g
BREERMICHARTIND 9 2 FERIERON TV D, 2K EDOHDLEENKREN o720 RO L 9 %IFFIC
FWRBEDOE CITEA T TORENFE» OMEMO  fafze NBLEEGE DA LT RToHfTa LN
TREZTLILEOTERVWNMNIBERL LV, & 72 BFICIEEOEEIKRE V., FIILATIIRELS
P BB THIFHDOFENHTC LTV E ENE  oZdid, N T ITFY2IlBIFLRROMETDH
L72BROEL b F72, BEMIICE 29— A% 21 2KA—FHD0IIEBERLE I35 E8T5 M
TWhh ol LzDo THROREMTIL. N7 LTOLRHREND L. TOITHDLDIILEO )
7Y DN GBEEBERORREZRS I L2E BEHIhEEEZBIHT S, 41 Y FHALOMADLZ W,
W XD, REWBECT 7 ATE DB SEMED KA —FRIEEZBBLRBAHLE TS24 AT LIS
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590 SHRIIBUFEBRLEEMOGEENC RSV 7— i H I3 EER % 555 FRAN M o 2013-2015412D
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AEREH) LTaEmMIcH Y. EFhiTFHIC T3
AESELWHHDRIC A ON L, HDHVITINHHRE
KROEZ-LFER»S Lk, e T HOREIC
VEZHFLEIZOWTREICHERWRME T 5 L2
Hbo FBHWIIBITLHFEREMNDOL S 2 EET S
&L REEWHOFRTHLE O %A JURGI X 50
NEETHLIREMEDEZ OND, FERKEIHE
BRERIZIE R > T e, KERHOEN L
Lo THENIIREZE L T L REEZTSE 25
Nb, SiE. GHEM BRI X ) RKEOKEEIRED
EINEALT B HHRAEL v,

AWFFE TREE WL OB LG S EH 2 il L
720 BEERRPARIEOHIR B B W ITRFH I R G 2 & B
BMANTE T, BAREIRZ T 2 58 @IS B s T
SNTHEFI D AR v, FTRTOBRERMORM T
B I — SN TV EbIFTh RV, L7z
o TRIFFETH S N2 T — 7 I3 EWH - BRIKEH
IHEEDOEWERE VWD nd, ZRTHEN VS
T7Fva, IV YeERXIIBIT S TR TKRED
EREBIEATLENOIET L EATE 7, Kiffs
DORCARE. YHIZB T 4R, FAOEERZNESE
B72ODERE WA T 5 ) 2 CHER LIRS
borEbhs,

E

RIFFE IR Te Bl Bh 45 - JLMgE (B) #EylaE
it (G5 26304040 B X OF15H05258) 12 & - T#
T8N T L7z F7-Charles Kelada K12 AR STERK 12
HlzoTEELZS VW& FE L, TZIMEEL
THEEERLET,

18 JIntl Cooper Agric Dev 2018




5| F3Cak

1

2)

3)

LAY S E<
http://www.mofa.go.jp/mofaj/area/bangladesh/data.
html#sectionl
FEMOKFER

NV T Iy 2T —4

INY T T T 2D ERRK G SERE

http://www.maff.go.jp/j/kokusai/kokusei/kaigai_

nogyo/k_gaikyo/attach/pdf/bang-1.pdf

Bangladesh economic review-2014
http://www.mof.gov.bd/en/index.php?option=com_co
ntent&view=article&id=285&Itemid=1

4) JRTRO N> 75 73 2 BOP EREMA L K — b

https://www.jetro.go.jp/ext_images/theme/bop/

5)

6)

7)

8)

precedents/pdf/lifestyle_farming_bd.pdf

National Encyclopedia of Bangladesh
http://en.banglapedia.org/index.php?title=Cattle
Hossain M. M., Islam M. S.; Kamal A. H. M.,
Rahman A. K. M.A. and Cho H. S. (2014) Dairy
cattle mortality in an organized herd in Bangladesh.
Veterinary World 7(5): 331-336.

Gulliksen S. M., Lie, K. I., Lgken T. and Osteras O.
(2009) Calf mortality in Norwegian dairy herds. J.
Dairy Sci. 92 (6): 2782-2795

Annual report of Rajshahi Divisional Livestock
Office. 2013 (X > # Vil

J Intl Cooper Agric Dev 2018 19



http://www.mofa.go.jp/mofaj/area/bangladesh/data.html#section1
http://www.mofa.go.jp/mofaj/area/bangladesh/data.html#section1
http://www.maff.go.jp/j/kokusai/kokusei/kaigai_nogyo/k_gaikyo/attach/pdf/bang-1.pdf
http://www.maff.go.jp/j/kokusai/kokusei/kaigai_nogyo/k_gaikyo/attach/pdf/bang-1.pdf
http://www.mof.gov.bd/en/index.php?option=com_content&view=article&id=285&Itemid=1
http://www.mof.gov.bd/en/index.php?option=com_content&view=article&id=285&Itemid=1
https://www.jetro.go.jp/ext_images/theme/bop/precedents/pdf/lifestyle_farming_bd.pdf
https://www.jetro.go.jp/ext_images/theme/bop/precedents/pdf/lifestyle_farming_bd.pdf
http://en.banglapedia.org/index.php?title=Cattle

J Intl Cooper Agric Dev 2018; 16: 20-30

. Journal of
( ' International Cooperation for
\\ Tise Agricultural Development

Original

Farmers’ Perceptions of, and Preferred
Traits in, Rice Varieties In the Coastal
Region of Kenya and Their Implications
for Breeding

Ruth N. Musila®?, Julia Sibiya?, John Derera®, John M. Kimani?, Pangirayi Tongoona® and

Kengo Danda?

Y African Centre for Crop Improvement, School of Agricultural, Earth and Environmental Sciences, University of
KwaZulu-Natal, Scottsville, Pietermaritzburg, Republic of South Africa

2 Kenya Agricultural and Livestock Research Organisation, Kaptagat Road, Loresho, Nairobi, Kenya

Received December 13, 2017 Accepted March 15, 2018

00 0000000000000 0000000000000000000000000000000000000000000000000000000000000000 0

Abstract. The adoption rate of new rice varieties in the coastal region of Kenya has been negligible, possibly because the
farmers’ special preferences are not taken into account during the breeding process. To bridge the gap between breeders and
farmers, and to ensure the faster release and widespread adoption of new varieties, participatory research was undertaken in
two major rain-fed rice-producing counties (Kwale and Kilifi) in coastal region of Kenya. The objectives were to determine
what rice varieties were grown by the farmers and what their trait preferences were. Results showed that, over 90% of
farmers grew landraces with preference differing between counties. The landrace Sigaye was preferred in Kilifi county while
Kitumbo, Madevu and supa dominated in Kwale county. Preferred traits of new rice varieties were high-yield, short-duration,
drought-tolerance, medium height, with white, long, bold grains of good baking quality. The good baking quality trait was
found to be a unique requirement in the region, because rice is rarely bred for its baking properties especially in Sub-Saharan
Africa. In this study, the role of farmers’ trait preferences were revealed in the adoption decisions when considering a new
rice variety for the coastal region of Kenya. Future breeding programmes are encouraged to utilize farmer preferred landraces
in their breeding programmes and incorporate farmer desired traits into new rice varieties for the region.

Key words: Rice, Oryza sativa, Farmers’ trait preferences, Landraces, Coastal region of Kenya
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Introduction into a new frontier in rice farming, significantly reducing

the costly rice imports. However, rice production is still

Kenya’s coast is a net importer of food and its grain
production barely meets 20% of its annual requirement®.
Despite this, the region is endowed with untapped suitable
land for rain-fed rice production and with irrigation water
from the Tana, Galana and Umba Rivers. Coupled with the
available traditional knowledge of the local communities,
proper utilization of these resources may turn the region

Corresponding author: Ruth N. Musila, e-mail: ruthmusila@
gmail.com

under the subsistence farming system that is practiced
by smallholder farmers. Little progress has been made in
addressing the farmers’ needs and it has been the practice
to introduce accessions from international and regional
rice breeding programs, many of which are never adopted.
Consequently, rice yields in the region have remained very
low, ranging between 1.4 t ha™ 2 and 2.7 t ha™ ¥, which is
far below the optimum of about 5.0 t ha*¥ and the world’s
average of 4.0 t ha 9. The actual rice yields are similar
to those reported for Sub-Saharan Africa (SSA), which
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averages 1.5 t ha 9, and this constitutes one of the main
challenges to rice production in SSA.

Although modern rice varieties have been developed
and released in most of the countries in SSA including Ke-
nya, small-scale farmers especially in marginal areas still
rely on landraces for their planting”®. Though low yield-
ing, rice landraces are invaluable inputs in local breeding
programme because they are well adapted to the local
environment and possess most of the attributes farmers
want introgressed into new rice cultivars. To enhance the
potential of adoption of new varieties in the marginal ar-
eas, farmer preferences for rice varieties should clearly be
identified®. This can be done using several methods such
as participatory rural appraisal (PRA) approach or surveys
either separately or in combination. Studies using these
methods have shown that small scale farmers especially
in marginal areas usually provide unique requirements
on their preferred cultivars that are not so obvious to the
breeder?.

Cultivar traits commonly targeted in conventional breed-
ing system include high vyield, early-maturity, fertilizer
responsiveness and dwarfness'®. However, some studies,
especially in SSA, have revealed that farmers’ preferred
traits rarely correlate with those of scientists”®. A study
in Sikasso Region of Mali revealed that farmers in the
rain-fed upland and lowland rice ecologies preferred tall
varieties and were willing to trade-off yield for grain qual-
ity and plant height. In contrast, farmers in the irrigated
ecology preferred high-yielding, long-duration rice variet-
ies”. In the Ashanti region of Ghana, farmers preferred
not only high-yielding varieties, but also varieties that had
specific grain quality attributes, such as white coloured,
long, slender and translucent grains (low chalkiness), fra-
grance and preferred cooking quality®. From these studies,
it can be concluded that farmers are well aware of their
cultivar needs and that they prioritize these traits depend-
ing on the social-economic and environmental conditions
prevailing in their specific niches. It is therefore important
to determine from farmers their preferred traits in crop va-
rieties. This enhances the potential for adoption of the new
varieties in the target region where studies are conducted.
Participatory rural appraisal tools and household surveys
have not been previously exploited to set rice breeding
goals for rice breeding in the coastal region of Kenya.
Therefore, the objectives of this study were to determine,
by means of a household survey and participatory rural
appraisal tools, what rice varieties were grown by farmers
and what the farmers’ trait perceptions in rice cultivars
were, in the coastal region of Kenya.

Research Methodology

Description of the study area

The study was conducted in the Kwale and Kilifi coun-
ties of the coastal region of Kenya (Fig. 1) between Decem-
ber, 2013 and March, 2014. The Kwale county (4.18° S,
39.46° E) is located in the south-eastern corner of Kenya.
It has three administrative sub-counties, namely, Matuga,
Kinango, and Msambweni. The area has a mean monthly
temperature of 22°C. Rainfall is bi-modal with short rains
being experienced from October to December, while the
long rains are experienced from March/April to July. The
annual rainfall ranges between 600 mm and 1200 mm?v,
The Kilifi county (3.22° S, 40.12° E) is located south-east
of Nairobi and north of Mombasa. It has six administrative
sub-counties i.e. Kilifi, Ganze, Malindi, Magarini, Rabai
and Kaloleni. The area has a mean monthly temperature
of 23°C. Rainfall pattern is bi-modal similar to that experi-
enced in Kwale county. The average annual rainfall ranges
between 500 and 1000 mm?,

Sampling procedures

A multistage sampling procedure was used to select the
sites for the study. Kwale and Kilifi counties were purpo-
sively chosen because they are the leading producers of
rain-fed lowland rice in coast region of Kenya®. In each
county, sampling was done at several administrative lev-
els. One sub-county was selected per county. In the Kwale
county, the Msambweni sub-county was selected while in
the Kilifi county, the Kaloleni sub-county was selected.
From each sub-county a list of 20 villages of potential
rice growers was presented by the ministry of agriculture
(MOA) extension officers from where four villages were
randomly selected. Villages selected were Mwagwei,
Bodo, Ganda and Bwiti in Msambweni sub-county and
Kizurini, Garashi, Vikindani and Chilulu in Kaloleni
sub-county. From the selected villages participants were
randomly selected.

Data collection

Primary data were collected, using both a household
survey (HHS) and participatory rural appraisal —a suit-
able tool in the context of exploratory and discovery pur-
poses*?. The household survey was administered by using
semi-structured questionnaire. After developing the ques-
tionnaire, prior to the time of the exercise, the facilitators,
including the principal investigator, local MOA extension
officers from each sub-county, five trained enumerators
and eight key informants, convened for a brain-storming
session to review and improve on the questionnaire.
Adjustments on the questionnaire were made during this
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Fig. 1. Administrative map of Kenya showing the study areas Kilifi and Kwale Counties (districts).

Table 1 Number of farmers’ interviewed in household survey and those who participated in focus
group discussions in Msambweni and Kaloleni sub-counties of coastal region of Kenya

Focus groups

Household survey

Sub-county Village Sub total
Male Female Male Female
Msambweni Mwagwei 3 11 7 20 41
Bodo 0 18 4 25 47
Ganda 8 6 10 20 44
Bwiti 9 4 11 11 35
Kaloleni Kizurini 0 9 4 26 39
Garashi 2 10 3 24 39
Vikindani 4 6 5 25 40
Chilulu 5 7 3 26 41
Sub total 31 71 47 177
Total 102 224 326

meeting. Thereafter, the questionnaire was pre-tested on
two farms in Mwangwei village in Msambweni sub-county
and adjustments made accordingly. The HHS provided
information on general background of the respondents,
rice varieties grown by farmers and their use, the area
under rice production, crop management and agronomic
practices, seed sources, as well as the rice traits preferred
by farmers and why. In total 224 farmers participated in
the household survey with a gender composition of 76%
female and 24% male (Table 1). The participatory rural

appraisal methodologies involved focus group discussions
(FGD) and pair-wise ranking. The FGD was administered
using a checklist. Local agricultural extension staff and vil-
lage headsmen mobilized farmers for FGD. Farmers listed
the varieties that they grew, ranked them and identified the
traits they would prefer in the rice varieties. In addition,
pair-wise ranking was carried out to compare the pair-by-
pair traits of interest, while the groups were asked which
of the two they preferred, and why. One-hundred-and-two
farmers (70% female and 30% male) participated in the
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Table 2 Average farm size, average actual and potential area, years growing rice and average yield for rain-fed lowland rice

conditions in Msambweni and Kaloleni sub-counties

Ave. farm  Ave. actual area under Ave. potential area under Years Yield (t ha™)
Sub-county - - - - . ST -
size (ha) rice production (ha) rice production (ha) growing rice  Average  Min Max
Msambweni 3.04 0.4 0.8 30 1.6 0.6 2.5
Kaloleni 2.82 0.2 0.4 20 0.95 0.4 15

FGD (Table 1). Both formal and informal methodologies
were employed in data collection to enhance precision.

Data analysis

Statistical analyses were performed using the Statistical
Package for Social Scientists (Release 21) computer pack-
age'®, and in Genstat 14" edition*. Relationships were ex-
plored through frequencies, descriptive statistics and cross
tabulations for data collected in each sub-county, followed
by mean comparisons between sub-counties. The ranking
of the desired traits was evaluated, using the Kendall’s
coefficient of concordance (W) to identify which were the
most important. The Kendall’s coefficient of concordance
(W)™ is a measure of degree of agreement/concordance
among m set of n ranks. It is an index that measures the
ratio of the observed variance of the sum of ranks to the
maximum possible variance of sum of ranks. The essence
of this index is to find the sum of the ranks for each at-
tribute/factor being ranked and to examine the variability
of this sum. If the rankings are in perfect agreement, the
variability among these sums is said to be at minimum?,

Results

General crop production of rice

Although data is not shown, the study established that
rice is a staple food in the area under study. In Msambweni
sub-county, farmers have been growing rice for a longer
period of time than in Kaloleni sub-county (Table 2). On
average, the potential area for rice production owned by
individual farmers was twice the actual area. The rice
yield ranged from 0.4 to 2.5 t ha. About 95% of farm-
ers interviewed in Kaloleni sub-county grew rice for
consumption (Fig. 2). This may be linked to their small
rice plots and low yields obtained from these plots. Only a
small percentage of the respondents (8%) in Msambweni
grew rice purely for cash. Farmers’ crop management and
agronomic practices are shown in Table 3. In Msambweni,
broadcasting was the most common planting method (Fig.
3a). They believed that the method was less labour inten-
sive, less time-consuming and not tiresome. The majority
of the farmers (98%) did not use inorganic fertilizer. The
use of organic manure was practiced by less than 10% of
the farmers. Different weeding times were reported for

100.0% 1
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60.0% -
50.0%
40.0%
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0.0%

Msambweni Kaloleni

[JFood B Food + Cash MCash

Fig. 2. Proportion of farmers that grow rice for food, food
and cash, and cash in Msambweni and Kaloleni sub-
counties of coastal lowlands of Kenya.

the different counties. While majority of the farmers in
Msambweni (64.8%) weeded their rice fields on average
three times, those in Kaloleni (69.8%) weeded only twice.
The first weeding was done using hoes while the second
and third weeding were done mainly by pulling out the
weeds by hand. Rice harvesting was predominantly done
by cutting individual panicles with a knife (Fig. 3b). A
small percentage (3.6%) of the participating farmers used
sickles for harvesting.

Rice varieties grown and sources of seed

The majority of the farmers, over 99% in Msambweni
and 88% in Kaloleni, grew different rice landraces with
over eleven landraces to choose from including Sigaye,
Kitumbo, Madevu, Supa etc. (Table 4). The New Rice for
Africa (NERICA) varieties® were the only improved vari-
eties grown in this region and were grown by one and 12%
of the participating farmers in Msambweni and Kaloleni
sub-counties respectively. This shows that the region has
negligible adoption of improved rice varieties. Preference
for the most common landraces differed between the sub-
counties. In Msambweni, Kitumbo (65%) was the most
preferred followed by Madevu (56%) and Supa (52%).
In Kaloleni sub-county the majority of the farmers (90%)
grew the landrace Sigaye. The names of these landraces
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Table 3 Farmers practising different crop management and agronomic practices during
household survey in Msambweni and Kaloleni sub-counties (% of respondents)

Sub-county
- - Overall
Parameter Msambweni Kaloleni (n=224)
(n=108) (n=116)
Planting Season
Long rains (March to August) 100.0 100.0 100.0
Short rains (October to December) 2.8 8.6 5.7
Method of land preparation
Manual Labour 435 84.5 64.0
Ox-plough 39.8 12.1 25.9
Tractor 16.7 34 10.1
Planting
Sowing method
Dry seeding 97.2 100.0 98.6
Transplanting 2.8 0.0 1.4
Planting method
Row planting 7.4 50.9 29.1
Broadcasting 92.6 1.7 47.2
Dibbling 0.0 47.4 23.7
Fertilizer application
Inorganic
Use 0.0 3.4 1.7
Do not use 100.0 96.6 98.3
Organic
Use 0.9 10.3 5.6
Do not use 99.1 89.7 94.4
Weeding (Number of times)
Once 1.9 4.3 31
Twice 30.6 69.8 50.2
Thrice 64.8 25.0 44.9
Harvesting
Cutting stems with a sickle 5.6 1.7 3.6
Cutting individual panicles 935 98.3 95.9

Fig. 3.  Farmer practices a) broadcasting and b) harvested individual rice panicles.

were indicative of the type of satisfaction farmers got from  bold, and aromatic grains. Kitumbo means big stomach
growing the variety or were descriptive as they referred to  and the named was derived from its short and bold grains.
key identifiable characteristics. The name Sigaye means  Though low yielding, the variety was preferred because it
no problem. The variety had big panicles with white, long,  had a higher satiety value compared to other varieties thus
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Table 4 Varieties mentioned and grown by farmers (% of
respondents) in Msambweni and Kaloleni sub-
counties in coast Kenya

Table 5 Landraces grown by farmers (number and % of re-
spondents) for confectionary purposes in rain-fed
lowland ecology in coast region of Kenya

Msambweni Kaloleni
. sub-county sub-county
Variety
Number % of Number % of
of farmers farmers  of farmers farmers
Ambale 0 0 20 19
Sigaye 0 0 97 90
Kitumbo 75 65 0 0
Madevu 65 56 0 0
Kibawa cha nzi 5 4 4 4
Niwahi 35 30 0 0
Ringa 3 3 0 0
Kimachomacho 0 0 1 1
Manyoya 2 2 0 0
Pishori 22 19 15 14
Supa 60 52 21 19
Other landraces 23 20 10 9
NERICA 1 1 13 12

grown for food. The name Madevu was derived from the
physical characteristics of its paddy grain, which had long
awns shielding the grain from bird damage. The variety
had medium to late maturing cycle and was mostly grown
for food. The name Supa means the best or excellent grain
quality and was characterized by big panicles with white,
longer, bold, tasty and aromatic kernels, and a good milling
quality. This variety was mostly grown for market.

There were landraces that were grown specifically for
confectionery purposes (Table 5). The landrace Pishori
was the most preferred especially for traditional bread-
making by 34 and 10% of the participating farmers in
Msambweni and Kaloleni sub-counties respectively (Table
5). The variety was low vyielding, highly aromatic, with
white, long and slender kernels. Other rice confectionary
products made by the farmers were Vitumbua, Kibibi, and
Matobosho.

Sources of seed of the varieties grown by farmers are
presented in Table 6. Farmers generally obtained rice seed
from informal sources. Among the informal sources the
main source of seed was farmers own harvest (recycled
seed), followed by seed obtained from the local market.
Very few farmers received seed of the introduced NERICA
varieties from MOA.

Preferred rice characteristics

Results from the household survey showed that there
were significant differences in farmers’ preferences for
rice traits between the sub-counties, since the computed
chi-square value was larger than the corresponding tabular
value with 16 degrees of freedom at a 5% and 1% level of
significance (Table 7). However, ranking of the first six

Msambweni Kaloleni
sub-county sub-county
Landrace
Number % of Number % of
of farmers farmers  of farmers farmers

Pishori 39 34 11 10
Madevu 18 16 0 0
Niwahi 16 14 0 0
Kivunga 10 9 0 0
Sigaye 0 0 6 6
Ringa 4 3 0 0
Kibawa cha inzi 3 3 2 2
Kimachomacho 3 3 0 0
Supa 3 3 0 0
Manyoya 2 2 0 0
Ambari 0 0 1 1
Riziki 1 1 0 0

Table 6 Percentage of farmers obtaining rice seeds from
different sources in Msambweni and Kaloleni
sub-counties

Sub-county
Source of seed - -
Msambweni Kaloleni
Own (Farm Saved) 35.9 439
Neighbours 14.6 14.3
Local Market 31.1 214
Own + Neighbours 1.0 12.2
Own + Market 10.7 51
Neighbours + Market 1.9 1.0
Own + Neighbours + Market 3.9 0.0
MOA* 1.0 2.0

* Ministry of Agriculture

traits was similar for the two sub-counties. A high-yield
was considered to be the most important trait. This was
followed by drought-tolerance, early-maturity, aroma,
good weed competitor, and high-tillering-ability. Prefer-
ence for any other trait differed among counties. A good
baking quality was a unique trait mentioned by 66% of
the farmers in Msambweni, compared to 22% in Kaloleni.
Farmers cited nine characteristics associated with good
dough for making rice bread (Table 8). Important traits
cited by over 25% of the respondents in Msambweni were
that the dough should become porous, swell and rise up
and has a soft texture as shown in Fig. 4

Results from the focus group discussions indicated that
across the counties, the Kendall’s W of 0.749 was sig-
nificant at a 1% level, suggesting that 75% of the farmers
agreed on the outcome of the ranking (Table 9). The trait
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Fig. 4.

Table 7 Preferred traits in rice cultivars as indicated by farmers during the household survey (% of
respondents and ranking)

Sub-county
Traits Msambweni Kaloleni Across
% Rank % Rank % Rank
High yielding 100.0 1 100.0 1 100.0 1
Drought stress tolerance 96.3 2 100.0 1 98.2 2
Short growing cycle/early maturity 92.6 3 94.8 3 93.8 3
Aroma 91.7 4 914 4 915 4
Good weed competitor 76.9 5 86.2 5 81.7 5
High number of tillers 73.1 6 79.3 6 76.3 6
Good taste 68.5 8 67.2 9 67.9 7
White grain colour 60.2 10 75.9 7 67.4 8
Long and bold grains 71.3 7 57.8 10 64.3 9
Medium plant height 46.3 11 71.6 8 59.4 10
Good baking quality 66.7 9 224 12 43.8 11
Tolerant to low soil fertility 34.3 12 39.7 11 37.1 12
Tall plant height 27.8 13 3.4 14 15.2 13
Short plant height 5.6 14 7.8 13 6.7 14
Medium growing cycle 19 15 0.9 15 13 15
Long growing cycle 1.9 16 0.0 17 0.9 16
Feed for livestock 0.0 17 0.9 16 0.4 17

Chi-square computed value =61.82 and tabulated values with 16 d.f, at the 0.05 and 0.01 level of significance
is 27.59 and 33.41

Table 8 Traits associated with good dough for making rice bread (Number and % of

respondents)
Msambweni sub-county Kaloleni sub county
Traits for bread types Number of % of Number of % of
farmers farmers farmers farmers

‘White flour 11 9.5 6 5.6
Porous (air spaces) 35 30.2 18 16.7
Swells and rises up 30 25.9 16 14.8
Soft texture 30 25.9 9 8.3
Low fat content 24 20.7 2 1.8
None sticky 7 6 1 0.9
Aroma 4 3.4 3 2.8
Tasty 24 20.7 2 19
Absorbs little water 6 5.2 0 0

of being a good weed competitor scored poorly under the
FGD compared to the scoring of individual farmers. This
is because farmers in the FGD perceived that the problem
of weed competition would partly be solved by practicing
the recommended agronomic practices such as a good
land preparation, row planting and use of quality seed
for planting. Overall, results from both the HHS survey
and the FGD indicated that most farmers would prefer to
have high-yielding, early-maturing and drought-tolerant
varieties. Aroma and good taste were the most preferred
subjective traits.

Sliced traditional rice bread showing air spaces
(porous)
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Table 9 Ranking from scores of pairwise ranking of the traits preferred by the farmers during focus group discussions

Trait Msambweni Kaloleni Overall
rais Mean rank  Rank Mean rank  Rank Mean rank  Rank

High yielding 1.0 1 15 1 1.2 1
Short growing cycle/early maturity 2.6 2 2.8 2 2.7 2
Drought stress tolerance 3.8 3 29 3 3.3 3
High tiller number 5.9 6 4.5 1 5.2 4
Aroma 4.4 4 6.4 5 54 5
Medium plant height 5.8 5 7.1 6 6.2 6
Good taste 6.4 7 9.4 9 7.7 7
Long and bold grains 8.2 8 9.5 10 8.9 8
Resistant to pests and diseases 9.4 9 8.5 8 8.9 8
Heavy panicles 10.6 11 7.2 7 8.9 8
Low input use 121 13 9.5 10 10.8 11
Resistance to bird damage 11.8 12 12.5 13 12.1 12
Good Shattering 13.9 14 10.5 12 12.2 13
Good baking quality 10.2 10 15.0 15 12.6 14
Weed competitor 14.0 15 12.8 14 134 15
Kendall’s W (Significance) 0.851 (0.001) 0.784 (0.001) 0.749 (0.001)

Discussion

In the current study female farmers (76%) predominated
in the cultivation of rice in the rain-fed lowland ecology
of coastal lowland Kenya. Another study also reported
that women in coastal region of Kenya are responsible for
producing food crops, while men tend to be responsible
for growing and marketing tree crops such as coconut and
cashew nuts*®. Predominance of female farmers in produc-
tion of rice in the rain-fed lowland ecosystem has also been
reported in other regions”. However, gender dimensions of
rice production in Kenya indicate that involvement of fe-
male farmers in rice production adversely affects adoption
and up-scaling of rice technologies because women hardly
attend seminars and training workshops®. Efforts should
therefore be made to deliberately engage female farmers
in participatory plant breeding to determine their varietal
needs and priorities.

Farmers used manual labour to prepare their rice fields.
This partly explains why the average actual area under rice
production in the region was less by half the potential area.
Broadcasting was the common planting method because
the farmers believed that the method was less labour
intensive, less time-consuming and not tiresome. Broad-
casting is a common practice among small scale farmers
in rain-fed lowland and irrigated ecologies in Sub-Saharan
Africa”. On average the seeding rate was about 70 kg ha™
compared to 45 kg ha t if drilling or dribbling method were
used*”. Therefore farmers should be encouraged to explore
other faster land preparation methods and adopt efficient
planting method to cultivate more land. The majority of
the farmers (97-100%) did not apply inorganic fertilizer

to their rice fields. Their perception was that rice is like
a grass and therefore has the capacity to sustain itself
under natural conditions. They believed that their soils
were adequately fertile, and their lack of knowledge on
how to apply inorganic fertilizers was among one of the
reasons why they did not apply it. Similar beliefs were
also displayed in the results of a survey on the adoption
of maize production technologies in the coastal lowlands
of Kenya. Although soils in the rain-fed lowland ecolo-
gies are believed to be richer in terms soil nutrients due to
erosion of soil nutrient and debris from the upland fields?,
this may not be so in the coastal region of Kenya. In this
region the soils are mainly sandy with low nitrogen as a
major limiting element as it is easily leached during heavy
rains'®. The water holding capacity and cation exchange
capacity are extremely low resulting in poor efficiency
of inorganic fertilizers and low crop production. Due to
negligible usage of inorganic fertilizers by farmers, it is
imperative that rice breeding programmes for the region
develop rice varieties that respond to low nitrogen and
other plant nutrients.

Farmers depended on informal seed sources which in-
cluded farm saved, local market and neighbors. The disad-
vantages of using farmers own seed was that the seed was
of poor quality, and had seed admixtures resulting in poor
crop establishment and low yields. The implications were
that there was need for involving farmers in community
seed programmes that includes training on seed cleaning,
selection and storage. There was low usage of certified
seed of improved varieties due to limited supply since it
was sourced from Mwea, in Kirinyanga County, another
rice growing region creating geographical inconveniences.
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One of the solution to availability of certified seed in the
region could be identification and training of rice seed
growers within the community.

Landraces were the dominant rice varieties grown by
farmers (over 90%) with over eleven varieties to choose
from. Farmers preferred growing their landraces mainly
for taste, aroma, tolerance to drought, resistant to bird
damage and other farmer specific attributes. For example
farmers preferred growing Kitumbo for its drought toler-
ance attribute. Research evaluations of some exotic and
local landraces under water stress and no-water stress con-
ditions confirmed that Kitumbo was moderately drought
tolerant during the reproductive phase®. Supa was grown
for sale and fetched a higher premium than the other vari-
eties because of its good grain quality, fragrance and good
milling quality. Apart from growing rice to be used as
boiled rice grain, farmers also grew rice for confectionery
purposes. About eight varieties were perceived suitable for
production of rice based products such as bread, Vitum-
bua, Kibibi, and Matobosho. Farmers had identified these
varieties based on physical dough characteristics of the
rice flour. However, based on chemical properties of the
rice flour some landraces and improved rice varieties have
been shown to be suitable for rice flour bread. For example
in Japan, the Japanese rice cultivars Koshihikari and Nip-
ponbare and in South Korea, Chenmaai and Gaomibyeo
were found to be suitable for production of rice bread®2Y.
Chemical properties of the bread types in the region are yet
to be elucidated. Farmers’ high preference for their land-
races suggested that breeders would make impact by im-
proving or breeding from these landraces because they are
already adapted to the local environment and possess most
of the grain quality traits preferred by farmers. Despite
wide dissemination and adoption of NERICA varieties all
over Africa, only a small percentage (1 to 12%) of farmers
in the region were growing these varieties. Although farm-
ers were willing to adopt these varieties, unavailability of
seed was one of the major reasons farmers gave for not
growing these varieties.

In terms of trait preference farmers generally preferred
high yield as the first trait they would desire in new rice
cultivars. Rice yields in the farmers’ fields were low and
highly variable ranging from 0.4 to 2.5 t ha. The low
yields observed in these communities were comparable to
those reported for most of smallholder farmers growing
rice in rain-fed lowlands in sub-Saharan Africa which
average 2 t ha™ against a potential of 5 t ha™®. The sig-
nificant yield gap between farmers yield and the yield po-
tential could be attributed to use of poor quality seed, high
weed infestation, low-input farming due to lack of capital,
limited knowledge on the best bet agronomic practices
and overreliance of low yielding landraces among other

factors. Results from researcher managed trials using seed
of Supa landrace collected from the region showed that
the variety was low yielding with an average yield of 1.4
t hat?. The yield potential of the other farmer preferred
local varieties under research managed trials is yet to be
confirmed. Efforts should therefore be made to address the
rice production constraints contributing to low yields as
well as develop new high yielding varieties for the region.

Next to high yield was desire for short growing cycle and
drought tolerant varieties. Farmers’ preference for short
duration and drought-tolerant varieties was compelled by
their observation that most of their preferred varieties had
long growing cycle and were severely affected if drought
occurred during the flowering stage, resulting in low yields
and, in some cases, complete crop failure. In another
study it was confirmed that Kitumbo and Supa had a long
growing cycle of about 150 days'®. Farmers were quick
to mention that the major cause of drought in the region
was what was locally termed as “Upepo Mkali”’, or “June
winds”, emanating from the Indian Ocean between May
and June, which coincides with the reproductive stage of
the rice crop?.

Of the subjective traits, farmers preferred aroma,
taste and long bold white rice. In contrast a PRA study
conducted in Sikasso region of Mali showed that taste
and aroma where least preferred while long red rice was
preferred to long white rice”. This indicates that farmers
differ in their trait preferences which should be taken
into account in breeding programmes. One of the unique
subjective traits preferred by farmers was good baking
quality for rice bread. Use of rice flour for production of
rice flour-based products such as bread is rare especially
in Sub-Saharan Africa where rice has traditionally been
used as boiled rice. However, in the coastal lowlands
of Kenya rice bread is one of the cultural rice products
common in most traditional ceremonies. It is also cheap
and convenient for breakfast and the farmer could save
on the limited financial resources. The criterion given by
farmers for identifying and selecting suitable varieties for
traditional rice bread were; white milled rice flour with
a low fat content, the dough should be easy to work on,
it should absorb little water, it should swell, rise up and
become porous, and it should not stick onto the baking tin
while baking. As mentioned earlier farmers predicted rice
bread quality traits from the physical dough characteristics
of the rice flour. However, chemical properties of rice flour
give a better prediction of rice bread quality?”. Thus an op-
portunity does exist to assess the suitability of the rice flour
of the farmer selected bread types for production of rice
bread. Overall, the results showed that rice traits desired
by farmers in new rice cultivars for the coastal lowlands of
Kenya were varied indicating differential alleles of genes
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controlling these traits. Different selection indices may be
adopted to develop different farmer preferred high yield-
ing, short growing cycle and drought tolerant varieties for
boiled grain and rice flour. In developing such selection
indices a participatory plant breeding approach involving
the relevant rice stakeholders should be adopted.

Conclusions

The study established that predominantly farmers
cultivated landraces with negligible cultivation of modern
varieties such as NERICA and that rice was grown mainly
for consumption as boiled grain rice and/or traditional rice
bread. Farmers valued their landraces because they had
certain key identifiable characteristics they treasured and
which they wished would also to be introgressed in new
rice cultivars. High grain yield was the most important
trait preferred by farmers. Next to high yield were short
growing cycle and drought tolerant varieties preferred by
farmers as a mitigation strategy to cope with the unreliable
rainfall. A rare farmer-desired trait observed in this study
was preference for good bread quality traits. Overall, the
results imply that there were unique requirements for rice
improvement and adoption of new rice cultivars by small-
holder farmers growing rice in the rain-fed lowland ecol-
ogy in coastal lowlands of Kenya. Thus involving farmers
in the breeding and selection process through participatory
breeding will ensure that farmers’ priorities and needs are
incorporated in the existing local varieties or in creation of
new varieties.
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JOYVETZIHBNYIALVFRICH D VIR L F KRFKEFH TT o T EIOBERBIERMEFRE - ARFRICOVLTBNT 5,
CORZERSVTATPEEE 2016FDJIICALERERFEDBEICHDNDEIBEEMBZ S o0NFICHBE Y, 2016

F2RLE. CNETIC3ODENTTHONIC, BRICTRUBAISEBARI.

BERNMBROESLE S BENZRE

FEROERRMEZEITEETH D, YORR. BBHEEICHERIRBDLAYERKH (I FH - IS0 T)H5
BEEL., BEISITICE oo &, BMWLILAZZARKB (I FH - ISV T) NORELDEZEMESED &I
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1. BUBIC

2015 4F MO AT BUE NIRRT D # kg (LT JICA) &
EVRFENERBKFENICART 74 7 HHEICH
ToHHEEELDLZZETITVETERY MLV T
IRER L T HEEERS - ICAHEERT 74 TR
BEHE (LT, JREHEE) 3iEo7/ze CORFOD L
WAThN b LR, KERBSHWE SN/, aar
7Tk, 9V Hiild b~ 75 LI RFEKE
FRHC B B B EM OIS L LR T—< L LT
EE N7z

CORBHFETIIE—7—Z L LT20164EDS
2018 4 0 34F-[H DTG B [ A5 o8 S . Uik 0 RE I
HLEO2MPFESNIZ, 201743 H T TIIREIZ3

M9EHE S 2o & 2T ATt 20164205 2017
EFTICIAdTbNAIR YT - ¥ L FAAD
TREHEICBI DGR ZHET 5,

2. %1 [BEiRE

F1MIRE L. 201640 2 HIZH 5 3 HIZh U TH
EN7z(FED). RBETH S a0 > ¥ 7 A1 (Republic
of Colombia) 1%, B RKBEDILIBICALE L TH D HHB
DRI IIHEF 2640 MOEHIZH B Y JICAKRT ¥ T4
7 OB MIEIE g v v e 7 RAIEILO~ 75 L F IR
P IINFIZHEITTLFRETHS (M), ¥
vy=riZaa e TAREIICAE L. A 7RIS
LCTWBHTHB, ¥ <V EBIIEKE %)
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®1 JREFEBE

85 1 R 3 5 2 IRt 5 55 3 IR
I B 1 R 201642 H16 HA* 53 H 29 H 20164E8 H29 HA2»59H 30 H 201742 H 23 HA53H23H
ZIM L7 S 2 A (2016 4R ) A2 N (2016 4ERF 1) KEEBEA 1N (2017 4ERE )
HEINE BARKY 7 15 B E 1 O E I T LY ORI T LY ORI S = OBLEK
L LCHE SINL/PRRAKRMEZ HWTEREZIT>T
huJiEs Wiz FEBREMIZESTBY, HTEZ) RAKER
B E% KA SN2 BRCi b T IR
RS Lotz RN G L 7 DK - KA DOFEER
LA

, KI5

300km
—

K1 ourU7EANOHN
Wb cHL Yy~ yiE, aarE
TALERICH B (E LB BEOE T HIEK %
FL—ZAL72bD%BE),

E e <L AR & RIEKMA D 5 720 T BIRSEM
ELTIE WAKBEMZIT) ICIANETHD. —T
Uy FIE, A THICE LT Y AR
BHTHLD, MA T, MpEROMEEOR T, Ak
CEMFEOMH A S b EMEI oM 2 5 b &l RetE
EWMOTWBE EEZ LN,

2016 4E D 5 101 H O JR3E B A 5 45 3 [ H IR &R F
T, X7 ¥ LT REFEMBANHIEN 7 (GRUPO DE
INVESTIGACION Y DESARROLLO TECNOLOGICO
EN ACUICULTURA L. F GIDTATf%E %) @ Adriana
Rodriguez Forero 2B H 7 v & —r3—F & %o
TWb, ZOWFZEE TIE. 2008 4E 12 AR X N7z Ly
MLOWHIRETH 5o WIZER I, WEEMTlE T~ 3,
TR HOWTHEAEEIZOWTOEREZIT-> TV,
Fraey = EiEEYE VW TERE AT BRI
M ZilEAKIZ 5 b IKE3D 270 FIVTREA L TWaA,
oy yotiid, ZHRLTWwE I ERELITK
ERMNB VR EORB L DIRKIEETHY., H
FOMHATELRV, L2225 T, RAMIZHARTBIE

FTbhTWirdorz, S RIONTERH T TE, FEHx
QI & T B REVEDS D B il F O BUAE BN O Y B
ENTHEWAEBEHM ORI R E R BEE L oz,

9, B RAMOMBME LTAX—r (34
Common snook, Centropomus undecimalis) &2t /7
(#b75 4 - Cojinoa J£4 © Blue-runner, Caranx crysos) @
BRI T T VT RFOF D OEDNSTz, ¥y
ZFTlE, AX—=rRab /) THRLAERLNTWVS S
ENRELRHMATH S LBRORE S A THEL 720
LA L. AX—=27 13217 ) Ao ffliTdh
DA, BABEIBEMICR L Z R THEN 72,
IR TIIF VAT T OMETEMERITE R TH -
720 £ 2T HARTHEMPAN 3HEL L T 5 R 58 %
Baommie LTREL, ZoREE. —EHFED
oA LilKAFEICEALTD 59 FH2HW
THorz. R TH S F 2 Paralichthys olivaceus &
R I F 2RO KA O A TR AR RE A HE
THHO BAOHELES TH LI L HEHO—D
Thb, 2T, BREEHONLMELZIT 7205 Bl
TOTRENLNZ EDH 0 FE1EREN Tk
BRI 2 RET S £ TIEES Bhoiz,

WIS SRR A &2 AT ) RHIED 24T o720 —
5 g VR A R & AT O BRI AR AR & L Tl RE Y
RTLAVHEH (UTT4Y) 20w2Y w54 L0l
PESL ORI A PE 24T 9 BRIS, M2 EEICER T 5
72D T B A BEA BRI % a8 m U S22 vk % 47
ILEND DY WEABANEBTH DT A TFR
vy IV (EPA) & FadAFH U (DHA) K
29 5 EFRICHER KRERBAEN B I 2HP MO N T
W5V, YL FROMZEE TIE, e (IR
J.#: 38 Nannochloropsis oculata, 2> 7" b 3 Isochrysis
galbana. & 75 ¥ ¥4 Tetraselmis tetrathele.) @/h#i
B IIAT > T V2R T A Y ORFEIIIT > TV e o
720 FDI2D, T AT R R SERE - HUEE LR EE
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£2 KB I OHESREOR L BT TO Y L VKO R
NVF TV EMH L TL RIS & 1 ERA & BE5E

KR (C) 20 20
W 53 (psu) 30 38
BHIG IR AR S /] 1 1
HET IR AR R 1 ¢ 0.50 £0.55 0.17 + 0.41

28 28 28

20 30 38

1 1 1
1.83+0.75 0.50+0.55 0.33+0.82

P4 = BN (n = 6)

AT ZEHMEL, Y IV FELTY Ak
BLTWBKBEZRERE L2 RKEPLHETHIGD L
Z %2 La Ciénaga Grande de Santa Marta (DLF 3 =5
T 7T 0T L) BEOFEKNGH S (1), 20
YIXFH - 7T TIEAIDAIC L A &l A3 45,000 ha
DILET, AVYETRRKDT 7F—rThs (http//
www.aida-americas.org/es/nuestro-trabajo/proteccion-
marina/conservando-la-cienaga-grande-de-santa-marta) o
X7V ROFEDOF TR, BEATHESEIINK
EVEDIETHD, T A TIERBIRTEFKIBICA
BLTwaZepmbhTwan?d JKMTH 2
SIFH T UTICTT AT ERET D20 DK,
AR TT AV ZRE LD, TORIET AT DAL
MRS 2 FHS WK R o7z,

S5 1 HRE Tl B ZRZE0#RIZA S e ho
7275, B 2N TOWFTENE R FE B ORI B
LG HOMIEREICHE T 2 EHRONEDL % SNz,
MR Ty IRESNZ22HDFEZ, ZOFETHDT
AT EINIZDDOTHY, T2, 7T VLFKR
FOEEDLHRABEZ LD 22O WKL TH-
=2 e aEAE. AWML XV TOREBEROTEK
R AWM TOM LB R E o722 Lid, F1N
ik & LTHaRBREHo7c L b b, IRiEFHE
B D SR T B ARA Y FED L NI A5 7205,
ZIRYDINIANRS ViliZHRATH 5 W EHF%
ROLZELIZARNTHoeEZOLNL, WIEETIE
KEELXFHTHTBEVWREWEEHORETH o7 L%
FOREHFR TH 5 Forerolti 63 X » F & THW /2,

3. F2Ei/E

552 MRIE X 2016 4E 8 HIZATh Iz (1), H2Mk
EOHME UTIE, KA BEDLRR i 40 o Fi 1 26 2 %
119 DICEREWHETH DT LD, NI
i COMIFREZMBETLI L THoTe 22T H
WICERTH2T7 A0 EHEE, HEEL 74230

FELORELFHAEY =27 VOERERARTz, 7
U FRFEOFEDE 7Y T (Monteria, Cérdoba,
Colombia) TR L7zKZ5H55LTHHWw, TAYD
BRERAT. ZLT, ZOAPST LY EROITH
T eI RERAKPICIZ, N7 7)) 7R
PAEBLTBY, SNOHOEWIZT LY ORFHICHE
ELZBTENBHDLIEDND, TV EUEKTOIIC
SEEL T, SEED SHR T HEEE WO EREE T 572,
ZO%, BREZMERT 5 720 2 hol R RS & X
L EBR LT o720

3-1 REBFE

HEEL 727 & % v ORI &SRR EEDS R 72 5 3
BRIX % 5 Ly EORBRIX TR A b D % <72,
RANE, FEBRENTHEE L2KIR20C, 5538 psuT
DRI EIT o720 LA L. ZOFRATIZHHA
LN o7z, Kilix 20C & 28C o 2B, M
20, 30, 3B psudBEREE L. SHbEMALDE
THEBREIT 572,

3-2 HERIER

K 28°C. #5520 psu TOMIEABIEE STz (K2),
ZOH%, FEMETORY KUK BREREIT 7205 K
RELT, EVTUTTRARLIEKDPOGEES 2D
A 3K 28T 34520 psu ASER 7z PRI T 1L HE gl
WCHRBEEETHLZEPHH L7, ZoRbHEEL 72
T AT AT 720 T, R L v D HERE L EICHEL
Bk, 7AvolitkzlEosz, MRETTHIHE
AT LB L 72,

B2MNRIE TIT o 7RG L L 5O T LV ERD
HEEICOWTIX, 75 L F K TOFEGMICHEL 7
RETHELT, HOHEB B L OFEDOHBIZED
72o T2 HHEEOT 2T VEERT 5 I & T,
IRt B o4 D IEB 2 kit T& % L9128 D7 (M2),
CONDJRE THIMOMEZEIZH 5 TT & ¥ D
FERERIOR N L7222 22X . RO IRE T &
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(1)Setting water tank

At the beginning we set water tank. We use sea water which salinity is 20%o
to bleeding water. Rearing water using a clean water and fresh water through
the filtration device. We adjust to be 20%o. It is better to put a weak airration.

(2)Rotifer housing

Once you have the adjustment of sea water. The good strain in the seed
culture use and put in a water tank. In this process, you take 1ml of water
seed culture and record the occurrence situation of rotifer populations and
egg holdings individual.

treatment total

Countl
Count2

Count3
Rotifer recording sheet

3 egg avrage

Noegg |l egg (2 egg

Counting rotifer and put in a water tank

2 T LUHEER =27V (5 2 IRaE FAEREE )

BB 2 B 720 T/IBBECO T A v ORI
B L7z & THD MO E TR il o~v=a
TVEERLZZD, THICEDITIESHIMELTY
LAYV EMFTELLEZONT, Tl TAVERTE

TR RBBLCHIAET 2 LR 5 2 LT E UL,
MEEAORM AEFEZIT) SN TEDL EHW L.
ko AN RO Z L2 E 2L 20N
OIGE) TR/ T & VEFRIIBIT 5 KR E O R#ES

ORI KRELRERTHLEFE R S,

521 RE OTEENIYI I B 30 H [ & I oG8 Th-
7o WEBIOFELRPEL LT, EVTITICERLTSLY
LY ORIHICHE LB A O NI TE LI L L,

MBS 5 IEZ IREMERICIERA 5 2 AT E 1
Gt PRFETE 2 ETY & Y OMEEEOK &
AR, SRAR BE LUK o> 1 i 2R P SE B o0 W) R AT B R
WCEEALEERZ LNz H2HIREDRRZ WAL T
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Stock culture of Rotifer

150mL

10 mL of Nannochloropsis oculata is added to
each bottle once a week.

150mL

10-20mL

Each stock culture should be maintained for a while.
The maintenance method is following,
1) Each culture is stored in a approximately 250 mL of bottle or jar.
2) 10 mL of Nannochloropsis oculata is added to each bottle once a week.
3) When a bottle is full with a culture, a portion of culture,
approximately 10-20 mL, is removed to a new bottle.
4) Cultures should be placed in the appropriate condition
(Room temperature: 25°C, medium salinity: 20 psu)

M3 A4—BUCE LDl H T A TEFE~Y =27V (58 3 lIRE FHEREER)

MO ZFAET A3, KEERIZL>TEE
T LAY R TELERMEEZ D 2 EPBEARTT
RThHhHLEZ LN,

4. E3EIRE

JROERF L 201742 23 H A 53230 F L
WHI CTh o7z (D)o RIENTH] X ki X 0008k
W¥:EOMNZHWE LT, HiilCGIDTAMZEE &
HHEZINY S HROEETFEZ V. CTlzo S ROEENI,
D7 AT OIREGEE, )W T 7~ 7~ ¥ ORI,
3) I RHRED3O%4T) FETH o720

TAVIZOWTIE, ¥ 75 L KFEGIDTARZEE
THRFT L2 TECTHoE2MIRETIREL 2T LY
AHVBEFETHoN. LA L, B TOREED MRS
HETBELTAWML TW2D T, FET LY %2 KK

)
)

ORI - HEET 2 2 &bz, —H T, 20
TREBRFOREZ MR TE Lo ENZ ROBRICE 2
Too MER L7727 A VB — a7 VASSEE TR A (&
PNT Wi, 75V FREOEEIZ. HF D RFED
BETR L EERL R EEZHITI TV LI ITE L2,
L7235 T, TAIE#ESZ 2TV RIBRICER CTH
FNLL oT LIS DD, 72, HHHE
BbanEFE, BERETLAVERZIToTWZZDIC,
FERGR 1 7 BB AR ¥ A 7 A BICHU Y Ml 2 & A2SH
Rholzl N EZONSL, LI-AEOSBIIEE%
fToTn7aZedEZON5L, €2 T E3MYRETIE.
AL —BOMI G R L2 BOR L7z (M3), %
oo BELZT LAV LDNAZM LT 52 &
THOREZ R~ S 512, 7 I OMA] (3E4 Blue
Crab) OFIMEAEE 21T o720 A IO =%
BT, ZOMERDLT LY EERETLILEZT-VE
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M4 SIFH - 75 FOlL OB
B 2 BT BISER LA T2

HETHIELET, TAVEREBETLEFRX=ar0
Mk % A7z,

TAYOREEI~ 7T VFRIIHDI T - 7T
> (Ciénaga - grande) & \»9 Ak TIro7ze 2D
FOKINE. & OB ODPIEF I (4), KK
DY TlE, WEHLEZORENL AT LTS,
ATERAE T > & < v i L RS AR K U 7z,
COEKMELTIE, 714 T TR 5 —K  Megalops
atlanticus DE BTN TE Y . HH I OPTR A X —
Iy IABHDINVET I AR K BBl €
N7 (Mojara) LN AP EI N TS, &
MET LY 2T 5720 KFEDRPY DD D
EHACAR— P2 HLTOOLVEMO6~7HETT A
TOREER AR (K5). WFZERIST, 74T % 3010
RHEET 52 A TE (M6), Y7 ¥ L FRFEITT,
HEE L7727 2 2 EWEEZITY, BEEL—HoT
LAY OHBIZT R L, RO E I 2 72,

W75 7 N IO TIXGIDTAMNTEZE 2, B
TEHR A% N.oculata, 27 % Lgalbana & 75 ¥ /
M Ttetrathele Z AfE 47 - B L Tw7zo L L. Mg
BARTHIAM AR R ERLTBLT 07 M o8
RO TR FRIRE Z R L T 7ze BRI A,
W75 v 27 b v OB ORI RN 2k KR 2%
FiEelnz 2 H0BM R AR oz, BB KFKIE
P A ERECHH LT T 7 v
Befg~ =27V (J5ERR) % GIDTAWFZE = ZHAG L 72,

FIHAGEEIC DOV T, 1 ERIERE & FARIC A X —

M5 YxFH -7 FICBTLITLY
PREJA
R B TNDFHER P TH o720

X6 7Y oHEEEE

IRX A AT I OME (Cojinca) AMEHIC A7z,
LAl BIZHBRZEHIZMZ, H¥y <y Tid
55 3R R O 2-3 H MO I T3 2 <, 8-9
HEOWMFEOHE ) M OEIRY E 2 2H%2 20
REICHI o720 £2Cy BIRNRERICSZFF - 75
YTFTHRLZEAFIOMEIZER L. ZoFF
SOMEIZY Yy~ vy oA T8y 7 40,000 X
v (F1,5001) EwoEETESNL TS (K7), EL
Tiempo &\ HEIIC & % & 20154F 3 H KE£C H f it
TIA1E1.924.933 pesos (£97 75 FI55) < H RIAE ADCA
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B7  Hry< Nyl TRL NG Y
O Blue Crab Callinectes sapidus ® 3 1) &

13 906.452 pesos (#1377 1155) T 1 (http://m.eltiempo.
com/archivo/documento/CMS-15429799). Z i1 & @I
AEHKETHL IO =25l TH B EAHBH L7,
SO, YUV OMATETRLN TV 2 h =
BLA LY TEHMERBOLE 2 L L Vo lzRIA V&I
BROLNTWREEZ NS, ERICEZS . T
FINVIDWLDLVAMLT VY TIDHNZNRAZ2—
WCASTWAL I EEER L /20 ZOTHF IO
[ (Callinectes sapidus) (&> =4 - 75 ¥ FIZAERL
HWIEDOAN LB ERTVE, 512, TOH =D
E2-3HCTHotze 22T SHIEZ O HHF I O
Y=y L7,

B =—OREZ. VT F -7 5 FTREZ 21T -
Too TMHICHREL D TR LTVWBE LI

HR 7205 %2770 0 Y bwv) FEROME A%
LTWAREITTHorz (X8), 2/ HDIRETITIEINL
e =B RET D LD TE WA % R
T5IENTE LoD FEHDIHEL 722 HH %
WCHESHPEII L 722 VW) IS B2 2T 72, SkiIE, B
LT LY HWTIOh oM EEER Tbh
52 EERMFLTWS,

SHOEH L, 30 HOJRETH ) GIDTAWIZEZE D
BEH R R P E L OMOBEMMR N E L& L7,
FRCT A2 2 BEMICFEIZEZ 1T ) IR -7 2 L 2%,
WMREDOEFN= a3 O ERLEHEBRO M I8
Mofzb & Uiz SMOIGEEITEMEZITH) L TOMY
BRo—SsHEzBLI LR TE,

5. SkOFELRE

MDY %@ LTy g RE AT O R H AR 21T O
L) HEZERT 720127 A Y 2 IS ER D
AT o T & 720 7 L iR /AR W AR E O Bl ©
VB R REYTH Y BUET A VITREBTE
HEAEE 7 R LRV, Lz oT, TAYD
B LICIZBREANMEOBIIATIETH 5. 724
VIR EN LR R EDN220H ), Ny FRiELHE
WD D Do Ny FEEEIZILAKTHEEZ TV AR
CHETHVEMrLEL Lk, —J, kil
MK 2 A LB IS &3 2 ETH ) FHiE»
MO VAR Y T RGN 7 SRR AL ETH B,
ELOLPHHMICAIL TV A2 O BEEECHBO
Bl LNV & GOWETT 2 LEDR D 5o

T2, SHOMERE LT, YA YO L % DM
HHOREICET 5. EHOILTCHMGL R AKD S

8 Blue Crab Callinectes sapidus & *
AEXHEINEIA T2 7 7 1 4 ¥ Rhizocephalan barnacle o —fE 12 %54 & L7z 4k

N
JIs™
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Nbo TAYOE 7B HMEEIZ, —#K&IZ20T 2
L2 CTH#E SN, LA L. By <yoRkinh
CEBALHFENLLS DL H. TLATOE LTRSS
TREREZITIOBCII LRI ETH S, £72. H
RTIE, EIMER (Z 0L ) RgEmibil ol
EEiToTWwb, Ll fHEA—A—IZHWEbEL
EZAH, INLOFEMEITC I ETICERSLFIZELWY
EOMEZNT Heo THM TRUMER Z 5E 5 5 2
Wb FHIZOWTHMEDDH Y, ol v
LAY R KREFRTLBCLEL 7 5 Keoiko ATF
TOMERPHEE LTHITFOND, TOMRICEHLTD,
WIE R, s & OBIR R &5 72l O i
VgL BbN D,

CONtexo ganadero (2 & % &£ 20144F D au » ¥
TTOY o8 BEPIE. F31.1%. 547.5%. K
116% CTHIF9.8% &L HoTWwWhb, LML, 20V
T E N D2006EED & oy B L T 5 &
HEOHGZIELABEML T 2HH b5 (http://
www.contextoganadero.com/economia/panorama-del-
consumo-de-carnes-en-colombia-en-la-ultima-decada)
SHBRILICANBOTEENEE 5 LT, B olsE
FERHEOML TS LROFMIEH 2L LKLz, ¥
I 7T TIEBT AN HOWGE RGP Y 8
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Creation of New Project of Aquaculture in the University of Magdalena,
Colombia and the Role of JICA Partnerships with Universities in Volunteer
Program by Dispatch of Student in Its Project

Oki Hayasaka", Kenta Nagata", Miyuki Kakiuchi”, Makiko Miyamoto?,

Munechika Ishizaki?, Tomonari Kotani?

1) Graduate School of Fisheries, Kagoshima University
2) Faculty of Fisheries, Kagoshima University
3) Facultad de ingenieria, Universidad del Magdalena

Abstract. In 2015, Kagoshima University and Japan International Cooperation Agency (JICA) had the
agreement that volunteer enterprise opportunities were undertaken in the Republic of Colombia. This report
summarizes research on aquaculture technological development and improvement conducted at the Magdalena
University, North Colombia. Since March 2016, three dispatch projects have been completed. Technical
development training included the establishment of foundational larval rearing and brood stock management
of marine species. For this, rotifers were collected from the brackish lake Ciénaga Grande. This formed an
indispensable component of the research on initiating larval rearing of marine species. The collected rotifers
were successfully cultured. For blood stock, the blue crab Callinectes sapidus was the species to choose.
Berried female blue crabs were caught in from Ciénaga Grande and held until hatching. This paper reports the
progress of the volunteer enterprise, as well as recommends points for further improvement and future steps.

Key words: Colombia, Santa Marta, JICA Partnerships with Universities in Volunteer Program, Aquaculture,
Rotifer
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ABSTRACT. Quantitative surveys are necessary to understand the actual conditions of fishing households and fishing vil-
lages when formulating policy for small-scale fisheries. However, many national and/or local governments in the world face
problems such as a limited number of government administrators and researchers, and budget constraints. Besides, although
there are a few manuals for implementing social surveys in agricultural and/or fishing villages, almost all manuals focus on
methods for conducting qualitative surveys. Therefore, this paper addresses the gap by providing methods for conducting
quantitative surveys, as well as ways to reduce the number of data samples. This paper includes a practical methodology:
data extraction theory, methods for conducting the principal survey and random sampling methods for (fishing) village-level

surveys, ideas on how to create questionnaires and how to conduct actual surveys, and ways to conduct a follow-up survey

meeting to report results. In addition, a questionnaire used in a survey of fishing households in Thailand is attached.

Key words: Survey manual, Southeast Asia, Fishing village, Fishing methods, Fishing operation
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Introduction

There are many household surveys of fishing villages
in the world, although almost all previous surveys have
concentrated on qualitative data collection*®. Therefore,
even in countries that have some amount of statistical data
on fishing households and the fishing industry, additional
quantitative surveys are necessary to understand the actual
conditions under which policies are formulated. However,
there are many difficulties in collecting sufficient quan-
titative data owing to several constraints, including the
number of government administrators, the researchers in
charge, and adequacy of the research budget.

In this paper, we describe survey methodologies to
reduce the number of data samples that are needed to
target households with statistical reliability, based on the
manuals we have created for surveying fishing households
in Japan and Southeast Asia®.

We would like to provide an easily implementable

practical methodology comprised of seven parts as follows:
1) “Data extraction theory” for reducing the number of
samples, 2) “Principal survey and random sampling meth-
ods for fishing village surveys” for collecting fundamental
information and data before moving to the next step of
objective data collection using a questionnaire, 3) “Creation
of questionnaires” for information on how to create a ques-
tionnaire, 4) “Actual survey procedures” at a survey site,
including how to reduce information bias using face-to-face
surveys with questionnaire. We have attached the actual
questionnaire that was used for the survey in Thailand as
an appendix to this paper. It may be helpful for acquiring a
clear picture of our methodology.

Data Extraction Theory
Selection of area

Understanding similarity among local municipalities
should come first when choosing an appropriate target sur-
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vey area with an adequate number of fishing households.

Generally, fundamental data showing characteristics of
each area, such as the number of households using each
fishing method, and the annual catch value and quantity
of each fishing method, may be obtained from national
statistics. Then, the fundamental data are usually sorted by
administrative units, such as a local municipality (village).
Therefore, the target survey area is decided according to
an administrative unit. The information about types of
fishing gear and the labor force are sometimes included
in the national and/or local statistical data. Those are then
useful for the selection of survey areas. In addition, the
quantity and/or value of a fish catch by each type of fish-
ing gear per household is also treated as fundamental data
for understanding the characteristics of local municipali-
ties (villages). If the fundamental data are similar, those
municipalities (villages) are recognized as similar areas
to those that can be excluded from target survey areas to
reduce the number of targets and to the budget. Similarity
among municipalities (villages) may be evaluated by a
cluster analysis as shown in Appendix 1. Municipalities
(villages) located near the tips of the cluster dendrogram
can be assumed to have similar characteristics. Therefore,
the selection of far tips as target areas, we can avoid choos-
ing similar municipalities (villages) as survey targets.

In order to conduct the survey effectively despite some
constraints, appropriately sampled households should be
chosen as survey targets. However, an adequate number of
sampled households varies according to the total number
of households and the varieties of households in a research

Gill net
fishing
area

Sampling
targets=55

Trawling
fishing
area

area. If many households in the target area show a high
similarity, the sampled number of households can be re-
duced via the following extraction method using a random
sampling strategy (Figure 1).

Extraction of target fishing households

1) Calculation of the number of fishing households in
cases where variance is not known

After selection of the target survey area, the number of
target households in each area that are representative of
the area will be calculated before deciding on the target
households surveyed using the extraction method as in the
following formula F1%. The Microsoft Excel expression
of the F1 is:

= (P/(((B/1.96)"2)*((P-1)/(0.5%(1-0.5)))+1)).

P
N>
P-1

= 2
(%) XAx(A—a) !

(F1)

N: required number of households, P: total number of

fishing households in a survey area, B: relative accuracy;
usually 0.1 or 0.05, K: Significance level, 1.96 for 5%, A:

population rate of 0.5

2) Calculation of number of fishing households when
variance is known

If there are fundamental data about fishing households
more than 100 households’ data, such as fish catch of major
species, value of fish catch, etc., following formula (F2)
will provide the number of extractions using variance in the

Gill net
fishing
area

Sampling
targets=30

Trawling
fishing
area

Fig. 1. Conceptual diagram arising from the geographical nonuniformity of households’ characteristics.

Note: In the case on the left side, many trawling households and gill net fishing households are

selected as survey targets and the center is not selected. On the right side, representative households

both of gillnet and trawling fishers based on random sampling methods.
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Fig. 2. Data distribution models based on three numbers of target households.

Note: 1) distribution drawn based on 1000 households’ data, 2) on 100, and 3) on 30. Household numbers effect
on the similarity of data distribution to normal distribution.

data®, and F2 can then reduce a greater number of extraction
than F1. Additionally, the number of extractions of fishing
households N can be determined using the Microsoft Excel
expression:
= (P/((((B*AVERAGE(x1:x100))/1.96)"2)*((P-1)/
(VAR(x1:x100))+1))

P

N> —
<B><X>
K X

— -~ (F2)

57 T

X: mean value of important data of fishing households;
6% unbiased variance of X

X and 62 can be easily derived using Microsoft Excel.
If x1:x100 is a column of fishing household data, X can
be calculated with +AVERAGE(x1:x100), and % can be
calculated with +VAR(x1:x100).

3) Simple method for determining the number of fishing
households (not recommended)

If all fishing households work in similar fishing activi-
ties (in other words, there are fewer data biases), no less
than 30 fishing households from each fishing village can
be used as the number of target households in the quantita-
tive survey, because its data distribution should be close
to the normal distribution (However, the total number
of households should be sufficiently large.) As shown in
Figure 2-1, a normal distribution is when the extraction is
based on 1,000 fishing households (average = 10, standard
deviation = 3). If the number of households was reduced
to 100, the shape of the distribution was a crumbling nor-
mal distribution as shown in Figure 2-2. If the number of
households is limited to a small number as in Figure 2-3
(30 households), the distribution shape is different from
the normal distribution. Therefore, the survey planner who
is also the leader or person-in-charge e.g., a government
official or researcher should completely understand the

distribution of data when they decide on the number of
target households.

4) Two-step extraction

There is a two-step extraction process when there are
no data about local municipalities for performing a hier-
archical cluster analysis. Furthermore, if the target area
is broad and includes many villages (municipalities), a
two-step extraction should be used to decide target local
villages (municipalities). Before calculating numbers
of target households using formulas (F1) or (F2), make
a list of all local villages (municipalities), and extract a
particular number of target villages (municipalities) from
the list using the random sampling method as follows.
The number of households in each village (municipality)
is then calculated by formula F1 or F2. A data collector
(researcher or officer) subsequently collects the data for
the total number of fishing households in the target vil-
lages (municipalities).

Principal Survey and Random Sampling
Methods for Fishing Village Surveys

Principal survey characteristics

The principal survey is a necessary survey step for any-
one writing an academic paper. It completely differs from
the definition of the usual preliminary survey and initial
survey. Here, principal survey means a survey before the
full survey. It does not refer to information that is under-
stood by experience and intuition. Instead, it is the initial
survey for gathering a wide range of data, including funda-
mental information for the creation of questionnaires, data
for survey planning, and data that complements the data
from the full survey.

A principal survey targets local governments, fishery
research institutes, fishers’ groups, and fishing households
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which may be representative of local villages. The survey
should start from at local government, then to the research
institutes and fishers’ groups. The survey on individual
fishing households should be last.

Principal surveys are not limited to being conducted
only once. In reality, when you begin a principal survey
of fishing households, you will find the need for additional
interview items and the need to re-interview fishers. There-
fore, obtaining permission for multiple surveys should be
requested before the survey is started.

At local government offices, the following nine types
of data and information relating to fishing villages should
be collected: 1) basic data about fishing villages, 2) type
of fishing gear, 3) number of fishing households, 4) total
quantity of catch in small-scale fishing, 5) value of the
catch, 6) addresses and telephone numbers (for survey
appointments, etc.) of fishers and their leaders, 7) location
and place-name of catch-landing sites, 8) rules, regula-
tions, and laws concerning fisheries management, and
other related activities, and 9) local issues that should be
reflected in interviews and questionnaires.

At fishery research institutes, the following seven types
of data and information relating to fishing villages should
be collected: 1) overview of fishing gear and fishing meth-
ods, 2) type of fishing gear used in small-scale fishing, 3)
major fishing-operation season or months, 3) quantity of
catch by main types of fishing gear, 4) price of major spe-
cies of fish for small-scale fishers, 5) location and features
of fishing grounds, 6) issues concerning fishing grounds,
resources, and so on, and 7) information that could not be
collected during local government-office surveys.

At fishers’ groups and representative fishing households
in the community, the following types of information
should be asked: 1) agreement and role of the group, 2)
summary and special characteristics of the groups, fish-
ing villages, and fishing households, 3) local issues about
fishing, fishing grounds, fishing villages, and issues con-
cerning management of fishing households (for creating
questionnaires), and 4) confirmation of the data listed at
government offices and elsewhere.

Random sampling procedure

After the principal survey, target households will be
selected through random sampling methods based on the
number of households in each municipality (village) and a
list of residential information. As the first step in random
sampling, a list of fishing households (name, village name,
and so on) in each fishing village is prepared in Microsoft
Excel. Then, 1) create random numbers using Microsoft
Excel command “+rand()” up to the number of total
households in the target municipality (village) (Figure 3).
The random numbers created are used as identification

numbers (ID numbers) for each fishing household in the
selection of target households. Each fisher’s name is as-
sociated with a random number on the Excel sheet (Figure
3-4), and then they are sorted based on the random num-
bers obtained using Excel commands (Figure 3-5). Given
the results of target household numbers calculated by F1 or
F2, the target households are selected.

Creation of Questionnaires

Household level data and information are usually col-
lected through interview surveys based on the question-
naire.

It is necessary to explain the purpose of the survey and
obtain informed consent from a respondent before the
survey. To obtain informed consent from fishing house-
holds/fishers, the name of the organization conducting
the survey, the names and affiliations of data collectors
(employers, government officials, researchers, and so
on), and the purpose of the survey should be shown to the
respondent. The organization and data collector should
assure the respondents that collected personal information
will never be released or used for purposes other than
the survey. Then, the collector should obtain the signed
consent form from the respondents before conducting the
interviews. It is best that the explanation of the survey’s
purpose and the consent information are shown at the top
of the questionnaire.

If the duration of the interview is long, the respondent is
liable to be tired and the reliability of the data will decrease.
Thus, in creating the questionnaire, the total interview
duration should be no longer than one hour. The number
of question items is then restricted by the interview’s
duration. However, important items and information
should be included in the questionnaire. In this respect,
the following 12 items are a good guide to questionnaire
design: 1) family structure of the fishing household
(including the respondent): name, gender, age, education
level, relationship to the respondent, primary job; 2) main
source of income in the respondent’s household: fishing,
aquaculture, marine-product processing, agriculture,
livestock rearing, retail, labor income, or other (free text
entry), as well as amounts of income and costs; 3) assets
used in fishing: number and size of boats, engine power,
other assets excluding fishing gear; 4) fishing schedule:
names/types of fishing gear, months of operation during
high and low seasons, target fish species, average quan-
tity of catch, average quantity for self-consumption and
sales, average price, average cost, average number of
operations per day, number of operational days in a month,;
5) employment and labors: number of workers employed
during the high and low seasons, numbers of hires in a
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Fig. 3. Procedure of random sampling using Microsoft Excel.

Note: 1) Type the command “+rand()” on the cell “A1”; 2) Pull down the cell “A1” until number of fishers’ names list;
3) Copy and paste the created random numbers to “Column H” as numbers not commands; 4) Associate fishers’ names
with random numbers one by one; 5) Sort the fishers’ names using Microsoft Excels command “sort” based on random
numbers. Target households are then selected from the cell “O2” until the target number by F1 or F2 in “Column O.”

month’s period, attributes of hired workers as well as num-
ber of family workers working without salary; 6) fishing
grounds/resources: questions regarding fishing grounds,
the environment of fishing grounds, fishing resources; 7)
aquaculture: target fish species, methods of aquaculture,
number of aquaculture facilities or pond sizes, production
cycle, production volume, price, cost, information regard-
ing employment, and so on; 8) other occupations: produc-
tion output, prices, costs, self-consumption of agriculture
and livestock rearing; 9) marine-product distribution and
processing, business conditions of purchasers, transport
methods, and so on; 10) survey topics; 11) general points
of view; and 12) personal information.

Actual Survey Procedures

1) Obtain survey permission and/or endorsements from
local governments

To build a good relationship with respondents and ensure
the safety of the data collectors at sites, survey permis-
sion and the endorsement of local governments should be
obtained in advance of the interview survey. In addition, a
local government presence on the survey can help smooth
the survey’s implementation, including the introduction of
data collectors to villagers by local government staff.

2) Town meeting with local communities

It is desirable to hold an explanatory meeting with the
local people whom the survey concerns with, and inform
purpose of the survey, the goals that the researchers expect
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to achieve, a summary of the survey, and its expected
results; these can be recirculated into the community, with
specific requests for cooperation from fishing households.
During the meeting, the questionnaire sample and survey
period will be discussed with the local people, to ensure a
good understanding of the survey. After explaining, ask the
respondents if they have any concerns about the survey, or
questionnaire items that they would like to revise.

3) Preparative actions for an interview survey by the
survey leader and data collectors

Quality, in other words “reliability and/or accuracy”
of data usually depends on the skill of the data collectors
(who are usually called “interviewers”). To maintain high
quality data, data collectors should understand the aim and
background of each question. Therefore, the questionnaire
creator (survey planner or leader of survey) should provide
detailed explanations of the purpose, aim, and background
of each question and the framework of the questionnaire
to data collectors. After understanding the aims and
background of the questionnaire, all data collectors should
conduct pilot tests on several fishing households using
the questionnaire to expose problems and difficulties. The
survey planner/leader should discuss these with data col-
lectors to resolve the problems based on the pilot tests and
to modify the questionnaire. Repeating this process is im-
portant to improve the survey skills of the data collectors.

In the event that a data collector has some personal
problems with a respondent, some risk of bias on answers
and survey data exists. Thus, a short conversation between
a data collector and a respondent is recommended to
construct a good relationship between them. If the data
collector is not familiar with the survey site and target
households, introduction of the data collector by a village
officer and/or key person at the site can help to build good
relationships between the data collector and respondents.
Data collectors should keep in mind the following two
sentences: “The data collector must gain the trust of
respondents” and “The data collector must not upset or
annoy respondents.”

A respondent sometimes may not understand the con-
tents of various questions. If the data collector encounters
this issue, he or she must provide supplemental explana-
tions to the respondent. However, the data collector must
pay attention to not leading the respondent’s answers, and
must prevent showing signs that influence these (e.g., say-
ing the data collector’s comments and modeling answers).

If the respondent does not answer an essential question
in the questionnaire, the data collector should try to ask
the question indirectly and/or from another angle. If the
data collectors use different expressions for obtaining the
proper answers from respondents at the interview, the dif-

ferent expressions should be noted in a margin or on the
back of the questionnaire. When a response or comment
from a respondent is outside the survey’s scope, and if a
data collector feels it is important to the survey, they should
record it in a margin or on the back of the questionnaire.

4) Implementation planning of survey

It is important to make a detailed survey timetable and
timeline for conducting an efficient survey. The period of
the survey is usually estimated based on the total number
of fishing households being surveyed per day. Moreover,
the number of surveyed households per day is decided by
the ability and skills of data collectors, and travel times
between interview places.

Generally, interviews and data collection are conducted
at the fisher’s house, at catch-landing sites, or at fishers’
meeting places. In the latter case, there may be many fish-
ers surrounding a respondent and those individuals can
sometimes answer the question instead of the respondent.
Those answers and the resulting data are not reliable and
have low accuracy, therefore, such a situation should be
avoided. Data collectors and/or a planner/leader should
choose appropriate interview places where a respondent
can answer independently.

5) Follow-up survey and town meeting to report the
results

There is seldom enough time to conduct the question-
naire survey at fishing households and catch-landing sites
because fishers wake up early in the morning and want to
take a rest as soon as possible after fishing and landing
the catch. Thus, some unexpected situations occur during
field surveys, and additional data will need to be requested
during/after the household survey. Therefore, it is better to
conduct a supplemental survey of fishing households once
the survey is completed. If there are doubts about answers,
interviews with the fishing households should be done
again. In one case, we found new types of fishing gear dur-
ing the survey; however, we could not take photos of the
fishing gear owing to lack of time. In this case, we returned
to take photos of the new gear and to obtain information
about it (e.g., prices, useful lifetime, size, number, and
how to use it).

Distribution and trading of fishery products are impor-
tant for grasping the specific figures of the local fishery.
Therefore, we conducted an additional (follow-up) survey
of middlemen dealing in fish and/or marine products,
who purchase these products from the surveyed fishing
households, and clarified the pricing system of the fishery
products.

After completing the research, the results should be
reported in the survey area. The local governments, who

46 J Intl Cooper Agric Dev 2018




have supported the survey, usually are waiting for the
results. If you cannot hold meetings to report results, you
are taking a serious risk of losing relationships with the
local government and the people involved.

Conclusions and Considerations

The framework of the questionnaire for the face-to-face
survey targeted at fishing households was created by the
author; the items of the questionnaires for Thailand and the
Philippines had been discussed with members of the social
team in the Costal Area Capability Enhancement in the
Southeast Asia Project of the Research Institute for Hu-
manity and Nature. The team was composed of representa-
tives from the Japan Fisheries Research and the Education
Agency (the social team leader of the project), Southeast
Asia Fisheries Development Center, Kasetsart University,
Kochi University, University of the Philippines Visayas,
the University of Tokyo, Tokai University, and Seijo Uni-
versity. Finally, the detail of items in the questionnaires
was discussed and revised in workshops that included data
collectors in Thailand or the Philippines.

The questionnaire in Appendix 2 was created for the
face-to-face survey targeted at fishing households in
Thailand and was based on the methodology discussed
above. The completed survey using this questionnaire for
Thailand was conducted in Thailand from 2013 to 2015,
and we succeeded in collecting a total of 899 filled in
questionnaires.

The target provinces already decided in the project were
the eastern, central, and southern Gulf of Thailand, thus
we did not use cluster analysis and two-step extraction for
decisions on the target areas. We collected the informa-
tion on the number of fishing households in each village
from local governments, and employed the extraction
formula. The total number of fishing households in the
target areas was 4,206 and the extraction number using the
formula was 913. This extraction number was estimated
by Formula 1 excluding variance, because we had less
time to collect fundamental data, such as catch and value
of each household in the target areas. Therefore, the total
number estimated was not small enough. If we collected
fundamental data and used Formula 2, the total number of
samples could be smaller than it.

We had conducted a “Principal Survey” and tried to
collect statistics and reports regarding a local fishing from
local governments; however, there was little information.
We had also collected information about a local fishing
from a branch of the national Marine Fisheries Research
and Development Center, and fishers’ groups. We obtained
interesting data on small-scale fishing and main fishing
species targeted by local fishers at the branch, and infor-

mation on local rules and roles of the fishers’ groups from
the group leaders. We then discussed questionnaire items
in detail to reflect the actual situation of local fishing using
the information from the researchers and the leaders, as
the project’s purpose was to clarify the actual situation in
local fishing villages. The workshops for the discussion
were held several times along with pilot tests in the target
area. Finally, we completed the questionnaire as Appendix
2 shows, based on the above methodology.

Thailand’s project members were researchers at the
Southeast Asia Fisheries Development Center and also the
data collectors for this survey; the researchers had enough
experience to collect information from fishing households
using questionnaire thus we did not need to hold basic
training for data collectors and we had already conducted
specific training through the workshops and pilot tests.
Yet, even they misunderstood meanings and backgrounds
of some questionnaire items initially; therefore the social
team leader (this author) provided in-depth explanations
on the misunderstood items at the workshops.

We conducted a follow-up survey, in which we focused
especially on the distribution of the catch in the target
areas. The distribution of marine products from the eastern
target area was closed, despite there being a famous tourist
resort, Pataya Beach, near the area. Also, we had collected
information regarding fishing gear for supplementing cost
items in the questionnaire. We held meetings concerning
the midterm report with local officers in each area. The
officers gave us additional information on local fishing;
in particular, it was important to learn about the history
and mechanisms of the crab bank (activity for enhancing
crab resources). We found that the production system and
management rules of the crab bank differed according to
the fishing village, and that the fisher group members’
collaboration over the crab bank developed a sense of fol-
lowing the rules of fisheries management.

Finally, these methods on selecting targets and survey
procedures were implemented as indicated above, and
we obtained 899 filled in questionnaire and good results.
Therefore, these methodologies can help many others who
might wish to conduct quantitative interview surveys.
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Appendix 1

Hierarchical cluster analysis for selection survey areas can be analyzed using R (free software).

#Data set

datal = read.csv("Z:/19.Rsoftware/Manual of small-scale fishing
households survey/CATCH.csv", header=T, row.name=1)

# Check data

View (datal)

# Distance matrix

d <- dist(datal, method = "euclidean")

# Clustering

fit <- hclust(d, method="ward.D")

# Drawing Dendrogram

plot (fit)

1) Download the software from https://cran.ism.ac.jp/

2) Create a data set consisting of information such as quantity of catch and/or value of catch, number of fishers by major
fishing type, and so on.

3) Next, enter the command below #Data set into R. The first two lines are used to read data into the R software. The
line with # is the explanation of the command (the same hereafter).

datal = read.csv("Z:/19.Rsoftware/Manual of small-scale fishing
households survey/CATCH.csv", header=T, row.name=1)

Refer to http://www.r-tutor.com/r-introduction/data-frame/data-import.

4) Make sure the description of header=T, row.name=1. This is the command to specify titles of columns and rows,
so that the first column is titled (e.g., quantity of catch, monetary value of catch, number of fishing households, and
so on), and the first row is titled, for example, by area name not numerical value. The third line, View(data1), is
used to view data read into R.

5) Next, when you enter the commands under #Distance matrix, #Clustering and # Drawing Dendrogram,
results are displayed.

6) This dendrogram provides supplemental results when dividing municipalities (villages) into several groups. It takes
into consideration the characteristics of each local municipality (village), and helps in better understanding them.
The final groups are determined by the survey planner (who is also the leader and person-in-charge—e.g., a govern-
ment official or researcher).

Cluster Dendrogram

2000000
1

1500000
HOKK

1000000
1

Height

500000

%

(=1

hclust (*, "ward.D")

Figure APP1. Dendrogram of municipalities (villages) in a target area.
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7) We determine that the dendrogram in Figure APP1 can be divided into six clusters. Enter the following command to
divide it into six groups (Figure APP2).

# cut tree into 6 clusters

groups <- cutree(fit, k=6)

# draw dendrogram with red borders around the 6 clusters
rect.hclust (fit, k=6, border="red")

Cluster Dendrogram

d
hclust (*, "ward.D"}

Figure APP2. Six groups of municipalities are decided based on the shape of the dendrogram.

8) From the municipalities split into six groups, the municipalities with the most fishers in each group are chosen as
survey target areas.
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Appendix 2

Questionnaire for fishing household survey

Fill out 1-2 of the following after finishing this survey.
1. Interview time: Interviewer name:

2. Survey site: Fishing village/Sub-district/District:

3. Province/State/Prefecture: Country: Thailand

Prachoup Kiri Khun
Chumphon
SuratThani

1. Target person of this questionnaire: Fisheries households (head/ members, must engage on part-time or main
job in fisheries)

2. Introduction of interview: Good morning/afternoon, | am and we are conducting a survey in your
community. The purpose of this survey is to find out about your actual conditions of fishing, and living, and work
on something to develop fishing in your community. The conclusion of this survey depends on your responses.
Could you kindly cooperate with us?

3. Name of respondent:

Relationship with household head

My name is : Age:
I live in:

| am participating voluntarily in the survey titled “Survey regarding Fishers and their Households in Coastal
Areas in Province.”
| know and understand that:

1. This survey is for the study on Social Analysis of Coastal Communities under a research project
titled, “Coastal Area Capability in Southeast Asia Project.” This is a collaborative project between
the SEAFDEC, EMDEC, CMDEC, Kasetsart University, and Research Institute for Humanity and
Nature (RIHN) in Japan.

2. The main purpose of this survey is to describe the profile of fishers and their households.

3. Allinformation collected and respondent’s personal information will be treated with confidentiality,
and will only be used for research purpose. Research results will be publicly declared.

Name of respondent Name of interviewer

Signature of respondent Signature of interviewer

Date (date/month/year)
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********************************************************c ut h e re********************'k***********************************

Participant’s Copy (Translate English into Thai)

My name is : Age:

| live in:

| am participating voluntarily in the survey titled “Survey regarding Fishers and their Households
in Coastal Areas in Province.”
I know and understand that:

4. This survey is for the study on Social Analysis of Coastal Communities under a
research project titled, “Coastal Area Capability in Southeast Asia Project.” This is a
collaborative project between the SEAFDEC, EMDEC, CMDEC, Kasetsart University,
and Research Institute for Humanity and Nature (RIHN) in Japan.

5. The main purpose of this survey is to describe the profile of fishers and their
households.

6. All information collected and respondent’s personal information will be treated with
confidentiality, and will only be used for research purpose. Research results will be
publicly declared.

Name of respondent Name of interviewer

Signature of respondent Signature of interviewer

Date (date/month/year)
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1. Family

(1)About respondent

Name Nickname Sex Age | Educational background,
OMale [Pri2High B\VocBadsoth
UFemale
(2)About household members;
Relationship, sex Age Educational background Main occupation
1 [Pri2High [Fis2Aqu3Agr4lLab
am ar B\Vod4Bac5Oth BBuslElGov [7loth
2 [PrigHigh [Fis@Aqu3Agr4lLab
am aF BVod4Badg0th BBusEGov [7l0th
3 APriZHigh [iFis2AquBAgrdlLab
am aF BVod4Badg0th BBusEGov [7j0th
4 [Pri2High [Fis2AquiBlagrdlLab
am QaF B\Vod4Bac50th BBuslElGov [7loth
5 APriZHigh [Fis2AquBAgrilLab
am QaF B\Vod4Bac5Oth BBuslElGov [7loth
6 [Pri2High [MFis2Aqu3Agr4lLab
am ar B\Vod4Bac50th BBuslElGov [7loth
- APri2High [Fis2Aqu3AgriLab
am arF BVod4Bads0th BBusEGov [70th
8 [Pri2High [Fis2AquiBlAgrdlLab
aMm aF B\Vod4Bac50th BBuslElGov [7loth

*Education: 1.Primary School 2.High School 3.Vocational school 4. Bachelor's degree and higher

5. Other(llliterate)

* Occupation: 1.Fisheries 2 Aquaculture 3 Agriculture 4 Labor, 5 Business 6 Government job 7. Others

(3) About former address and former job

How many years
have you been in

this village

Experience in
Fisheries/

Aquaculture(year)

Former address

(City,Province,Country)

Former occupation

Respondent
(Fisher)

Fisqugr@Lab
BBuslglGov [7joth
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“2if unavailable|
2. Livelihood
Percentage of Amount of estimated
. . Percentage of
self-consumption annual income and cost . . .
. income in family
weight of products (Baht) budget (%)
(%) Income Cost 9 ’
1. Fishing
2. Aquaculture
3. Agriculture
4. Livestock
5. Trading C
6. Laboring
7. Marine product processing
8. Other processing
9. Government
10. Income from
remittances
Others | 11. Income from lending
money
12. Saving Amount Baht
13. Other sources not listed above
*2 If answers of income and cost cannot be gotten, this column is used.
3. Fisheries and aquaculture
3.1 Fisheries
(1) How many fishing boats do you have?
Number of boats | Length (m) Power Engine Engine Power
(HP)
1 U non-power U Diesel
O power UGasoline/benzene
(Q out-board Q in-board)
2 4 non-power U Diesel
U power UGasoline/benzene
(Q out-board 1 in-board)
3 U non-power U Diesel
U power UGasoline/benzene
(Q out-board Q in-board)
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(4) Do you have any problems with fisheries? State the problems and level of the seriousness to
continued fishing.
a. Do you have a problem regarding fishing operations in the fishing grounds? WU YES UNO
- Please describe, and rank on basis of severity of problem.
1.

Lessserious 1 2 3 4 5 \Veryserious (Single Answer allowed)

- Please describe, and rank on basis of severity of problem.
2.

Lessserious 1 2 3 4 5 Veryserious (SA)

b. Do you have a problem regarding fisheries resources? Q1 YES UNO
- Please describe, and rank on basis of severity of problem.
1.

Lessserious 1 2 3 4 5 Veryserious (SA)

- Please describe, and rank on basis of severity of problem.
2.

Lessserious 1 2 3 4 5 Veryserious (SA)

c. Do you have a problem regarding fishing ground environment? QO YES UNO
- Please describe, and rank on basis of severity of problem.
1.

Lessserious 1 2 3 4 5 Veryserious (SA)

- Please describe, and rank on basis of severity of problem.
2.

Lessserious 1 2 3 4 5 \Veryserious (SA)

3.2 Aquaculture
(1) Production schedule
Do you operate aquaculture? UYES UNO->Goto4

Type of How many Based on last production cycle
];acnggnd What year c;crlc;iuggc;/r;u What % of the total
. - . at % of the tota . .
SPeCies | 5 _ cage did you have in a harvestwas soldand | "ce/kg | Operation
start? received cost
3—others, year? (stock to equivalent in kg?
specify harvest) (%) (in kg) (Bahtkg) | (Bahtkg)
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(2) About labor
a. Number of laborers in an operation

b. Relationship between you and your employer (MA); [1| family 2| relative 3| fellow fisher
@ neighbor 5] foreign employee @ others

(3) Problem on aquaculture
a. Do you face any problem during aquaculture operations? O YES UNO
- Please describe, and rank on basis of severity of problem.
1.

Lessserious 1 2 3 4 5 Veryserious (SA)

- Please describe, and rank on basis of severity of problem.
2.

Lessserious 1 2 3 4 5 Veryserious (SA)

b. Do you have any environmental problem in the aquaculture site? U YES UNO
- Please describe, and rank on basis of severity of problem.
1.

Lessserious 1 2 3 4 5 Veryserious (SA)

- Please describe, and rank on basis of severity of problem.
2.

Lessserious 1 2 3 4 5 Veryserious (SA)

4. Agriculture and livestock
(1) Main agriculture

Do you have an agricultural farm? QO YES UNO - Goto (2)

How many Based on last production cycle
production What % of the total
les do you Volume of harvest was sold and :
Crop name cvele ” : ; Average price/kg Total cost
have in a year” product per equivalent in kg? received (Baht/kg) | (Baht per cycle)
(stock to cycle (kg) o in k
harvest) ° In kg
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(2) Main livestock
Do you have livestock? QO YES 0ONO > Goto5

Based on last production cycle

H
. morﬂ‘(,vsn;in\)’ou What % of the total
LI;Z?TE%CK raise livestock? Yg(ljuurgf oefr harvest was sold "i‘)”d Average price/kg Total cost
(stock to pC cle (kp) equivalent in kg* received (Baht/kg) | (Baht per cycle)
harvest) ycle (kg % in kg

5. Business
(1) Marine products

a. Whom do you sell your catch to? (MA)
Middleman 2] Fish retailer |3 Restaurant 4 End customer (Home use, Local market)
Others
B If the answer is [1| Middleman, the name is

b. How do you transport them? (MA)
By motorcycle |2 By Car 3 By boat @ Human power Middleman comes to pick up

(2) Aquaculture products
a. Do you sell aquacultural products?
U YES 0UNO -> Goto5.(3)

b. Whom do you sell your aquaculture products to? (MA)
Middleman 2] Fish retailer |3 Restaurant 4 End customer (Home use, Local market)
Processing factory @ Others

c. How do you transport them? (MA)
By motorcycle 2| By Car [3 By boat 4] Human power [5| Middleman comes to pick up
@ Factory workers come to pick up

(3) Agricultural products
a. Do you sell agricultural products?
UYES UNO - Gotob5.(4)
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b. Whom do you sell your agricultural products to? (MA)
Middleman Retailer End customer (Home use, Local market) 4| Processing factory
Blothers

c. How do you transport them? (MA)
By motorcycle |2 By Car 3 By boat @ Human power Middleman comes to pick up
@ Factory workers come to pick up

d. Do you have a fixed selling space? How much is the rent of the selling space?
4 YES, How much? Baht/month 4 NO

(4) Livestock products
a. Do you sell livestock?
QYES UNO- Goto6.

b. Whom do you sell your livestock products to? (MA)
Middleman |2 Retailer 3| End customer (Home use, Local market) @ Processing factory
Others

c. How do you transport them? (MA)
By motorcycle 2| By Car 3| By boat @ Human power Middleman comes to pick up
@ Factory workers come to pick up

d. Do you have a fixed selling space? How much is the rent of the selling space?
3 YES, How much? Baht/month O NO

6. Fisheries management
These sentences should be stated before the questions

At present in Thailand, fishing is an open-access activity. And anyone has a right to fisheries resources by

catching fish, shrimp, crab, or mollusks in Thai waters according to the Thai Fisheries Act.

(1) Does fishing under this principle lead to overfishing and fishery resource reduction?
UYes ONo O Do not know

(2) Do you agree that fish, shrimp, crab or mollusk in the sea should be common property?
UYes 0O No QDo notknow

If NO = who should have the right to catch fish, shrimp, crab, or mollusks in the sea?

Only residents of the village 2] Only fishermen of the village
Every fisherman living in the country @ Do not know

The reason why do you choose it;
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(3) Do you agree that fishing should be an open-access activity?

dYes O No QDo notknow

If NO > who should have the right to catch fish?

Only residents of the village |2 Only fishermen of the village
Every fisherman living in the country 4| Do not know

(4) Explain Fisheries Management to respondents as follows:
“Fisheries Management (FM) is marine policy to control fishing gear and methods to increase aquatic
resources. For example, controlling mesh size, setting seasonal closure, and prohibiting particular

fishing gear in some areas.” (Artificial reefs and crab banks are stock enhancement not F.M.)

Have you ever heard of fisheries management in and around your fishing ground?
Q YES QO NO—goto (6)

(5) What kind of fisheries management do you have in this area?

a. Name of the target species:

b. Name of the target fishing gear:

c. Outline of penalty:

d. Name of main organization:

e. purpose of the F.M.:

(6) Do you think fisheries management is necessary in and around your fishing ground? (SA)
Noneed 1 2 3 4 5 \Verynecessary

(7) How much % decline in the annual catch, should be implemented fisheries management?
For example, now you have 100kg catch; how much reduction of your catch should be implemented
fisheries management?

About % (kg) reduction Do not know

(8) If fisheries management is started to maintain fisheries’ resources, the catch might decrease at the
beginning.
a. How much % catch reduction can you bear?  (SA)
About % Cannot bear any Do not know

b. How many years can you bear? (SA)
About months Cannot bear any Do not know
(1,2,3,4,5,6,7,8,9, 10, 11, 1Y, 1.5Y, 2Y, 2.5Y, 3Y, 3.5Y, 4Y, 4.5Y, 5Y)
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7. Social capital
Human networks

(1)Are you a member of any organization in the community?
4 YES U4 NO= goto (3)

(2) Which type of organization is this? And how many times did you attend the organization’s meetings
over the past year? (MA)

Socio-civic organization, times/yr. |2 Fishermen’s organization, times/yr.
Associations besides fishermen’s organizations, times/yr. @ NGO, times/yr.
Others1, times/yr. @ Others2, times/yr.

(3) If you suddenly needed to borrow half of your yearly income for some serious incident, would you
be able to borrow money? (SA)
Never Definitely
1. 2. 3. 4. 5.

(4) In the following cases, who do you ask for help? (MA)

You negd help to .pay for You are likely to be Recovery from natural Chores such as baby
a medical operation of a . . ) : -
. involved in a crime. disaster sitting and laundry
family member.
1- Relative 1- Relative 1- Relative 1- Relative
2- Friend (neighbor) 2- Friend (neighbor) 2- Friend (neighbor) 2- Friend (neighbor)
3- Fisher folk 3- Fisher folk 3- Fisher folk 3- Fisher folk
4- Middleman 4- Others 4- Middleman 4- Others
5- Bank 5- Bank
6- Others 6- Others

Norms and Trust

(1) Over the past one year, did you participate in any volunteer work in your village?
aYES UNO =goto (3)

(2) How many times did you participate in volunteer work in the past one year?
Times/year

(3) In general, do you agree or disagree with the following statements?

Disagree Agree
a. People generally try to be helpful 1. 2. 3. 4. 5.
b. If you see somebody lost on the street, you should stop to help 1 2. 3. 4. 5.
c. People mostly look out for themselves 1 2. 3. 4. 5.
d. Most people in the village can be trusted 1 2. 3. 4. 5.
e. You need to be very careful while communicating with villagers 1 2. 3. 4. 5.

1 Strongly disagree (a few %), 2 Somewhat disagree (25%), 3 Neither agree nor disagree (50%
agree (75%), 5 Strongly agree (100%)

, 4 Somewhat

~
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(4) Now | want to ask you how much you trust different types of people. On a scale of 1 to 5, where 1
means to a very small extent, and 5 means to a very great extent, how much do you trust the people in

each of the categories below?

Type of people Small Great
a. People from your ethnic or linguistic group/ race/ tribe 1 2. 3. 4. 5.
b. Local and national government officials 1 2. 3. 4. 5.
c. Police 1 2. 3. 4. 5.
d. Fishermen in your village 1 2. 3. 4. 5.
e. People in your village, except fishermen 1. 2. 3. 4. 5.
f. Strangers 1. 2. 3. 4. 5.

1 Very small extent (a few%), 2 Small extent (25%), 3 Neither small nor great extent (50%), 4 Great extent (75%),

5 Very great extent (100%)

8. Religion
(1) What is your religion? (SA)

Buddhism Islam Christianity 4] Others (specify)

(2) Do(does) you/anyone in your family offer food to monks in the morning?
aYES aNo

(3) How many times do you offer prayers at the temple every month?
4 times times 1 times @Others (specify)

(4) Do you go to the mosque/church every week?
aYES aNo

9. General public views of life
(1) How satisfied are you with the financial situation of your household? When one means completely

dissatisfied and ten means completely satisfied, what number describes your degree of satisfaction with
your financial situation? (SA)

Completely dissatisfied Completely satisfied

4 g 9

(2) Are you feeling any uneasiness or anxiety in your present life? (SA)
4 YES U NO go to (4)

(3) What causes your uneasiness and anxiety? (MA)
Instability or shortage of income
Hopelessness of present job
Blinsufficiency of children’s education
MHealth condition of the family
BOthers
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(4) Do you think strong relationships are very important within the village and neighborhood? (SA)
4 YES a NO 4 Don’t know

(5) What kind of person is respected in your village (SA)

U Rich person

U The person who owns capital properties such as a big house, several fishing boats, and many type of fishing
gears

U The person who has a wide social network

U Others

(6) Do you have any hope for the future? (SA)
a. [1]Much 2 Some [3 Little @ None |5 | do not know

b. What kind of hope?

(7) Are you happy in your present life?
Very happy |2 Happy |3 Neither happy nor unhappy @ Unhappy 9| Very unhappy @ Do not know.

(8)Do you think rich natural resources (excluding fishery resources) are very important for maintaining
your job? (SA)
4 YES 4 NO 0 Do not know

(9) Here are two statements people sometimes make when discussing the environment and economic
growth. Which of these comes closer to your own point of view?
Protecting the environment should be given priority, even if it causes slower economic growth and loss of
some jobs.
Economic growth and job creation should be the top priority, even if the environment suffers to some extent.
Any other answer.

10. Personal information

(1) What kinds of household goods does your household have?
TV |2 Washing machine Refrigerator Microwave oven Air-conditioner @ Electric fan
Mobile phone Motorbike [g| Car Home theater DVD player Computer

(2) Please tell me your average monthly household income. Baht/Month

(3) Health data of respondent and health

a. Allin all, how would you describe your state of health these days? Would you say it is?
Very good Good So-so 4 Poor Do not know

b. Body weight Kg

c. Height cm

d. Waistline cm

e. Blood pressure (BP): / mmHg
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How an international program was achieved by Niigata University undergraduates
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Masayoshi Yamada', Keiko Shiroishi", Seitaro Sakurai’, Hideo Hasegawaz), Andrew Whitaker”

1) Frid Kz
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1) Faculty of Agriculture, Niigata University
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s 2018 4E 1 H 20 H  #B#kieE 2018 4E2 A 15 H

TOLS cecccccscccscscscscecocececesesesesescscscscscscscscscscecscececesescscscse o
FRKREEZEARI O—/NIVAMY—L IUBRIDGEF 2011 EASEED LI O0—-NUEZBRNISEE L. BEICEDEL
RBRERRIIR - BMEEZ LIc. 2017FICET7IYTREFFESRHE (APDM: Asia Pacific Directors Meeting) % BfEL.
ESDOBEEEDD—H Y3y T PRERRBRBORRAETOIC. 1Y RRIYPEXRN-VHBIBDZEAIBEL. SNS
FxFEOoTEARADFEICEESNEZFODL T c. REAGEEDBEBDO—L Y3 v I TIIMABIEDTREMEEZRUT. B
e zEST B-DICAPDMASHEDOEABENICERL TOBHZS0RL., BREIDEBEIBRIZBICHEFTOVTERESR
EFELIC, Flo. KTOTSLDD—HYavTITRICZEZTIC, AR ARE(EIRRIZRE L. [F10%F8E
BALT AV IV T RAMEAKLOE, FOROHRK] TREFEZEFLIC, BRIDGE DKL TF2 T =128 IZER
BRBHNLNBRBARBCEDIB THOIcH D TH D, BRIDGENBHER TSN BA@IFISEE S HIGICB %
AF1SERZRL. SBRLTO0—NIVRBRAMERDGZE L THEORHENGHEBZEB>TOEO,
F—U— R 2L AMB. HHRIE. FrUPER. BEE
Abstract. BRIDGE is a circle for global-minded students which is recognized officially by the Faculty of Agriculture Niigata
University. Working for the globalization of students it has been active since 2011 and has conducted international exchange
and overseas inspection tours in agricultural regions. In 2017, we held the Asia Pacific Directors Meeting (APDM). The
content of APDM consisted of workshops and visits to facilities related to sustainable agriculture. We invited 8 participants
from Indonesia and Nepal, and promoted interactions with domestic students interested in agricultural fields outside of
Niigata University by using social media. In the workshop on cooperation with private enterprises, we sensed the potential
for regional revitalization.
In order to acquire funds, we examined whether APDM conformed to the purpose of subsidy for each granting foundation,
by focusing on role sharing and information exchange. In addition, based on what we achieved at the workshop during this
meeting, we proposed three principles for Muslim students who live in Niigata to allow them to live more comfortably, and
won the first prize at “The 1st Niigata Internationalization Design Competition “. BRIDGE has played an important role
as a place where international experiences and perspectives can be shared. That’s why BRIDGE has continued to be active
since establishment. Through international and local activities conducted by BRIDGE, we will continue to develop the local
community by fostering global human resources.

Key words: Students’ initiative, Human resources development, Regional revitalization, Career development, Grant application
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BEABOBEIBDEESNTOVD, LHALABHLS. BENICHANE. ZLEEESBORRBHIG. £ESRAOGL
ZBHL. REFEBFTEIDELICLDERONTE, 2016 F. RENEHNFBLERIRO—EEBY, SDGCsIC
BHEIESNTOBRD, RITBCEABRBAEE (JICA) 377U HBEREDIZHDF/N—FF—>vTHHE (NEPAD)
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Abstract. Since human beings started cultivation of land some 11,000 years ago, agriculture has been feeding the increasing
population. However, 815 million people still remain food-insecure and 155 million children are chronically malnourished.
Food security does not just mean that there is sufficient food but sufficient ‘nutritious’ food accessible. In addition, “utilization’
of food is emphasized for food security, which calls for a multi-sectoral approach. Having said that, historically, development
cooperation in the agriculture sector focused on mostly food production and household income rather than food intake, and
the multi-sectoral approach has not been taken adequately. Today, food security and nutrition has become one of the most
important development issues and the Sustainable Development Goal 2 is about it. The Japan International Cooperation
Agency and the NEPAD Planning and Coordinating Agency jointly launched the “Initiative for Food and Nutrition Security
in Africa” in 2016 that coordinates different sectors for better nutrition in Africa. It has been 11,000 years since we started
agriculture and it is only 12 years towards the SDGs target year when we finally have to achieve food security and nutrition
improvement. For that, a view on the whole food systems and the multi-sectoral approach are indispensable in the agricultural
development.

Key words: Food security, Nutrition, Multi-sector, Food system
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