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Gender Roles and Economic Differentials in Aquaculture of
Kainji Lake Basin, Nigeria

Julius Emeka Omeje'" Anthonia Ifeyinwa Achike’ Attahiru Mohammed Sule’ Chukwuemeka

John Arene’

1. National Institute for Freshwater Fisheries Research New Bussa, Niger State Nigeria
2. Department of Agricultural Economics, University of Nigeria, Nsukka
3. Division of Socio-economics and Extension, National Institute for Freshwater Fisheries, Nigeria

Abstract

The existing power differences among men, women and youths in aquaculture pre-empted the study on gender roles and economic
differentials in aquaculture of Kainji Lake Basin, Nigeria. Specifically, the study assessed sources of production resources, gender roles,
cost and returns and existing gender gaps in aquaculture. Using a survey design, a two-stage sampling procedure was used to select
81 males and 39 females from a population of 229 fish farmers. Data were presented using descriptive statistics and analyzed with
budgetary technique and gender gap ratios. Key result shows that the men and youths had direct access to land through inheritance and
purchase while the women (61%) accessed land through a family relation. The men and male youths performed majority of the gender
roles involved in preparation of ponds, fingerlings stocking, fish management and post-harvest activities while the women and female
youths were actively involved in fish management, liming and grading. Economic indicators show that the men and youths have a higher
return on investment than the women implying that such power differences still exist. Hence, it is recommended that women should be
organized in groups for empowerment, this will enable them utilize their collective strength through division of labour in fish farming.

Keywords
gender; aquaculture; catfish; economic
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B A LB E BB IR F e, kA E R R E R T A A E R 2R EFOR ., Bhm T,
BERARAE TR ERAPEF T RGRR . BAAE, RAFRIRARILAGA £35, RREERT. AEMETE, A
229/ Ikt R P ik 81 4 B Ae39 date . HIER AR EMALGET, ARERARFR LB E oM, T REREW, FHf
FHREE gk ARA L ABRF L, miak (61%) B REXAZKRF LN, FUfFRAFELELE, S, B
ERAIR G ENPARIET KSR MNAE, mlakrlkEFFENRBALS & LETR GRAESR, ZFEFEAN, B
Ml FFHRTERES Tak, TEAAIFRAZFBAELE, B, a2 AK, D3RI, Xl
fgeagdat b 4 TH RN ERAE,

KA
MR KREHRGE; thE; 2F

R, SRR, BRI EENMESE FEE A
FR4E Kumar, Eagle F1 Tucker (2018 4£) [U%IE, BT &
EEMRMESHIFRMRREAR, A= h BHEES,
SR, FEAKIRAEIMMESER &N ERTT, RERIRE A 2 AN

1 5]

MR R—Mit by, e THME., HaMEEERE
e ER, £ B RN IR A R BA SRR

il

[&F4E# ] Julius Emeka Omeje, B[S juliusomeje@

gmail.com,

FHEE . R RIS R T, HBRE IR R LK
FJ (Lentisco & Lee, 2015) . #l4n, 7EFINfE, HaHhfr
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REBCHMEE, IibEENE ., iRa DU M B EE, &
LOIBOUT, M TEE TR N RE A LUK E R, st
FANCEMIE R AR R R AR B, R ZE L i
#2574 (Quddus, Jui, Rahman & Rahman, 2017)
TEFEH A, Aguihe. Sule F1 Olowosegun (2013 ) 55,
B2 5L H I TSR b R SR AE BRI LR B
AR, ML R&5a/ AR, Hik, AEdE%
BRI A TEARRRIHTT |« A SRR A T ANA

MTBFBINRE], HLZ5K=RENAEURE, KK
3t T BE R AR EE AR LIRS . AT, E e STem
LSRR FE B PRI 2Z 5, A TR DLk 5 it TER AR [
% 3 R AE R (Harrison, Leitch & Mc Adam, 2016) . 47l
FERFRREE LREMmsFsh . R, M. R, Buatlohr
SR A B G BE R AL A= AR R AR A (Paul &
Meena, 2016 ) #fi3fE 5 R W T4 S HU/K 9758 15 % KMAP,
2016) , L AEARAS AR A A P 2R T T s FO PR Rl PL LA
FERBEEM . SitEdEER, MHRITERSE IR
TS EZ S (Ayodele, Fasina & Awoyemi, 2016) ., 1X
BOPRAGAE P SRR (O A RN B 2 R R Atk &
WRE KPR K R AT R AR B SR BE A
FEX 5T, Kruijssen %5 A (2018 ) HEH TOME TR
BN, DUBDOK IR BRI 22 SR, Mg s 5055
FESC R HE RIS o X0 M P B I L A E SRR R
IR ABATAMARREL SCHE, 520 T BuR MR AT RERE, M
IKF=FRE I 5 T RIS R A R

K IRGE R ORI B RR Smd L HE L AE ER B E—
PRSP RIS A P2 R IR OR AR (Gallant, 2019) o f#HIX—
ER S/ IRIE B THRARSE, K IR TE
—NEEPEFRE ] ERE, KRR BENEGTE D,
A B TR L NS GEAIE 2 ARE, JHE MRS ANZE st

& & (Manyung-Pasani, Hara & Chimatiro, 2017) . R4,

il

Ferrer, Perez, Roxas & Avila (2014) &k, FHERILMEE
HESEANAR = EAREAERY; Brugere & Williams( 2017 ) ¥5H,
BEE /K IR R, I R R S S Gl szl

M EA 1262 77K = FRIE S R AL . BRI 2E
AT R E LS, DUJE H RN LB & sk = 7758

2

B, JLMFEIHEIAEMEREREENEZ. B
IS, ZWFRIHE T A RRERRIR, a7 AR
ZIHEN S5 LFHENED:, it TR B RNTHLE FH iR
oK PRI B LRI W AR R DL AR N A1
GlE=IEN

2 Ak

2.1 AR

TR H RN EEEAE H RN EE L AN LB 2
IAGRIREAT . KT T4 90 50" = 10 55 AL 40 23
% 4° 51' ZJA] (Omeje, Achike, Arene, Ifejika & Ifeijika,
2020) . AN A L. B F=E R EEDIER ()
AL, M FEURRIREASUKIIEA L, ke
FRIE AR TR EIZ0A 362 NV iR
K= R B R R F AR — (A1) .
2.2 RIFEFEEIE

AR Blbe 57, M 220 I RIRE SR g ke B rhde HY
1204 (814, Z039%) 2.

BB, MIERARRIMLSE, Gkt 20
X X EEEFRRE . 298 PIET . BERR] FLEE.
OAESS . . T.oTE. BREE. Ik, R, L.
Bz, TA U, DRk, DEEE, T/Na’ ilo, 755,
Ly TR,

E BRI B R 20 2R, DRIREARES
FEFELEE, 15 ZoRBEDR3E, 10 ZRED SRR, 3
LRBELER, DI, OE. JLOE. BES. . 5
PO TSR DER . B Fohr. T.A FHEEL . B
T/Na’ ilo FlzEll,

HTt 120 LR AR, TR REAMEZEMIZH
X IR R OEM A R e R, BRI, 5%
=RE, BB AR 35 PP EBEENEL, BEAA
35 ZLUFBLHF
2.3 IR A EL S A%

PR R AR g, aidE. Btk FRREE
FRPRRE BEAN, EES TR T (Maltschnig, Pailer,
Sirlinger & Waltner, 2015 ) FUFIEA AR | 2 BEHZ 50T

TR
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2.4 BFIREN1IEEL
FifGiE A (NIAT ) =z A - K12k (1)
‘(%%Uﬂ‘ﬂ%ﬁM X 100% (2)
Revenue
WA = B x e
O = — D AN T & A
\ Net income after tax
FEEEERE = x 100% (3)

Total Expenses

2.5 MR E RS T

XL FRE I A LA T N T 25 e Bk
AT RMERNE R, I rIDUBS TR E R, s
HRE B, HLREFEZRNZES, Mifn T ERIARE
RIS SR E(E BME (Maltschnig, Pailer, Sirlinger &
Waltner, 2015) o KHELLREFEMERIZE ()2 A
RSB ZERE ) AR

Sule. Olowosegun. Sanni, Landu & Tanko[2015] )

R BRI . I ME AN N BN ZE R

HERH R 22 B =( %71) % 100
b b_ai
P35I E =

Her, ai B HLAEFOE, bi ABM. HLm
FHEOME.

3 ZRMiTiE
3.1 FEKRIWHSEFHHE

TR RE AL SEPRHIEL R I 1. 851K, 41~50
ZRHRT IS 54.74%, 104005 56.12%, FHE 21~30 %7,
FEEA 76.82%. XEH, KEHGRHE LT EFFERSE
i, X5 Akarue Fl Aregbor (2015) HIABIAMH—%, FI=F
IINEIRZHERIA T (74.72% ) 20T 21~40 2 FHEEIN
IXECEHR R B IE N Ifejika 5 A (2015) iR MILHE, 7E1%

3
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WX Rt A FEE, 3 HFEAL" BAEEERE .
Pl L RIFEGEIERIBIR 92.12%. 100% 1 74.67%,
SEALIGAERR B 8,90, 5.00 F114.86, 1X—45H5 Ukpe .,
Audu, Djomo Il Akise (2017 ) FYLE AR R, FHEHR S
FFEHIELIN 60% I FRAREE 6~10 FEINEE, XEFRAN
B — MRIFRIPRE, A RERFR AR RS ]
RESEMAL S5 BRI A b T R A 2 ENFELL. &
G, MFREREIR, B (49.64%) . it (4421%) FIE
F (67.99% ) BASEHE Y. @it RSN RI T,
e TR e izACE, DUINsEsR a7 i) E T (Ogunmefun &
Achike, 2017) o IZHBIXHY S SCACACE R T 52 AR
PSRRI, AR K AR 2B BT = shi
EFEBEATINIFFR, [KItG, X ST R A A2 I A2
KA TR RTRAGHESEE (LR 1) .

R 1 FERRIHSEFRHE

Bk otk HF
(N=64) (N=10) (N=46)
BHotk SESE Batt SEYE 5okt ESE
i3 44.56 42.90 29.89
21-30 0.00 0.00 76.82
31-40 3231 36.49 23.18
41-50 54.74 56.12 0.00
> 50 12.95 7.39 0.00
UEARRRTY,  92.12 100.00 74.67
CUs 7.88 0.00 2533
By
205 23.47 890 6532 5.00 66.84  4.86
1-5 59.31 29.73 31.52
6-10 12.09 495 1.64
11-15 5.13 0.00 0.00
> 15
HENME 2143 26.58 11.67
W 2893 29.21 20.34
REEHT  49.64 4421 67.99
[

VREIRIE: 2020 ESTHBIERS.
3.2 ML= R IFKIR

KT B LR EN &R ESENEE (A 2)
BoR, Bl (59%) FIFE (63%) FIFNAEE HH A
W REEE 4, TR ZEL (70%) 14 iBid SR 4 ARSI

4

FE BN A H IR SR A . IXRIA T L EARER
Wb (nzsfa ) B R B RIS RE 2 AR RHRRRE . 1A,
IXFRHRIZHX B S . T R g AR DL A RS TS LA
Hitt, TERAREERIEHRLEST, 40 Omeje.
Nwabeze, Ifejika, Faleke & Jimmy (2018 ) 5541515
RIS (ACGSF) DA JE H AN Je g/ 47 1) £ (5 3
N, X 2R A TERAUE SRR R 5 A B
(Chandio, Yuansheng. Sahito & Larik, 2016) . #AX 11, iX
FIER B BRI AR B T 3R 75 (ERREE . ank 2 I,
Bl A4 FIEESER, R (> 1.5) MELEET. HiEA
METEERIREDY. Aifn, BUHAIEFEFRRRAES (<1.5)
PR AR TS, idaMFoREERER AR
e, REXRMA TN EZ G SRR, XRH, XEiH4L
VIR B AR A A T BRI RE SR R, B R IR
i

tegh, 3 BoR, B (37%) FIEE (38%) 435l
BRI SLRAG ) T4, k228 (61% ) IHZrilid 5
FEXZA (HEE) RS+, B, ERAFT, RE
RE| 16% {91020 A BIRf R - HARI T A #L (FAOSTAT,
2020) . AN, BRAERURAL (2011 ) &5, EHA
FESUACHIYEYERIN, i R B BRI,
/N MR RO ZE PR R R (R T 1 KR ATE
THISBL T, RELESN AR B AR 4tk &
REFNEHT, L] LB 55k BN R BUE I ISRk
T, RS, MR T LR R, B R
LT HIPTEREIR R, FERlR RS HRNZALES, anglE &
i, J2 purdar 2% (HLBRE) k. BT EEEM
il EE PR 14 M B =R B 55 sl AR L& 2. BRI, 55
PR +25 poMra A HA A ES) (Gambo, Zahran &
Sidahmed, 2016) , MiffEAA17E - MR B FT7 T EL 2ot 5
it
33 MEAELFHEPHMEINBE

R IRIE R A e G ER 30 MRAS T, 124
W BTN e R BB E AR, JEH, BWE
FERNF LR A PSRRI K LS e T B IR P TH A,
RSO, RS, B, OaiFERRES
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Inherited

37% Purchase

34%

(a) (a)
WOMEN Women
Self
Finance — _——— g
200 = Relation
A
-
LB N
3=
;*’
— ]
______ ; .Famih.r &
Friends Purchase
7080 25%
(b) (b)
Youths Youths
Bank Loan — Cooperative
2% ~— soclety Relation
12% Lease
Family & i . ———
Friends v P
2% Pl 4
Inherited \l' Y <
Self Finance o ]
= AW
Lenders Purchase
20 38%
(¢) (¢)
2 AT&aXFENEEFRIE 3 hyERIZ i@ E
&2 RRBERE
KR ik 44 H
HRITEE 229 2.00 2.10
IL{IN 1.91 1.70 2.02
ErEk 1.85 1.70 1.78
FNFIBRA 131 1.60 1.39

KR SCHIERS, 2020 FF. (FE: ANT LS AT, KT LS ARAE, )
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RIMEBEFETHEINAE

ik | e
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IR / BRI T

B OHOK, RS |

| B, DK BDsUR

Jeta R LRI
R A R AT | S IR | SRR G, B K
AT
OB, BREREREAT | GOR. BUMRBRENEES | BalREHRTREIG, BRI
XIHAGRES)

WL G, S FRE 3%

| BUEFEREEIN . WA aRE, Bassmaasatasg

GRE : 2020 FEEHIEA

KT, AERERNPAEEE TIF. UaERFHERN
PRTUSRIE R 2532, i 53RN S 3 A WA i
R (W) | RAFREES, MERFIUEH, d4f
HEFEN R WiE TR, B ERB M FENES
ZE, HEDEDNNET . IXE/RT Sexsmith (2017) s
o LA st 22 5 IR R R A RTRERAGE &4
MR, THEEZELENBREER . 41 Famworth
Sultana. Kantor & Choudhury (2015) Fri&, {EA:7gEr ez
B FPPER 2% AT RES BB AL AIE FARF B AL
ORI A AL AR AT RESTAIHB LA T BE K45 AN NS AR
RN, dntzbE S FUERITRINCE], AR TR /
BRIIREM N, AR E RIS TS o X 1IERH T Jahan 6 A(2015)
TN ERA T — IR E, ZIEEMRER, BTz R
T, LW T Bk, th, BRAERAHEMER
Jiik, R AR, BE LML T EE A
TR EHEE A WO VE AR AR SR T A L B DI RE .
3.4 MR EFHEFEFHEINSERIANR

T 4 BoR TR RESSHER 2 508 . Mo
FKE, RPN 5E R, REBNETHESIMTE
BPES T, BHESEDSEME (3=3.21) HEEE—. W TH
WAFIE (LB iR S F TIREA 5P TGS A 2%, BIEX
FREEULT 2 AT, RO e 37l R #E  f
DI 4R ” IUBE. Morgan %5 A (2015) R4

e, BUAMESIRERR AR ALz, HAMITARN
R FT RBRE R sl . R AT

fTiganizyE . WEIRIME S E SRR ZER BA B,
HAXMAERRER BB E R E LS5 X — 0
6

HiE, o, BRER, HaWIANATERES SHIRASE

TR T (3=2.65) o X—EKIFFEAFMNESTH I
ARTE, RIBMELERAG H7 TH A E R USRI 55 Ho AL
(Mabundza, Dlamini & Nkambule, 2014 ) . X/ F 244
TR NIRRT BRI RS, (A e e
X NS BA SR . 14 AT LIRS T i; (B2,
WA TERAS - MO RRRE RT RE S BN o ERIIE , 104 ARl i
. W %), b TRERS SE RIS (A 2SR T
BEREY, AR NS 5NN MR =N
BEERFE RIS (3=2.53) , (il 25002
TORHER) (3=2.53) . EMREEFRER, FARNEZE
PEARME R, DR S /DA B 2R ge i At 2R A e
MEAE AR, Hoh RSB LA XA G Lk 2

R4 ZHEMNSENEFENE X
s/n Bik SEBIE

L B KRG T BIEE RO mT 253 &3
2. REBINEFES AT E S =R 321 #1
3. MEHE AR 253 3 [HE
4. FLRFREZHX—NEFTTN I 265 2

flEe

ORISR : 2020 EIIIRE .
3.5 K= FRIE R AU 35 il B K 1 5l 2 BR

75 P TR f SRIE TR A | IR R EE R
PRUME . WAREE TR AL AT 5 5R . i 3R,

HiEES, EEESEL Y 2088667.9 25h (JE H ALY
M) , Bk, BEEENELZN 1889516.52 &5,

Iz, EE T IMELY A 1264221.42 &4, ZeHHT
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WL eI e, antHb, (B, EEfE s, fh
AL, EEFLRIHAMEE G5, anl . Ak LS. Z55REM,
SBHERE T EE R MES Tid4, IR A 17E R
SRR AR | R R NGRS AT TR S b a4 % .
XASE] Ayodele S5 A (2016 ) fSZRF, FBHERIHLTERIG 11
GREEE S RFE T HAEREER. XERABHEMEFL
LA BRI PR =, A TR B I A= = ) -

W AT, SR ER, BHEEFEIAZY 14913538.4
=i, L BER AL N 31766472 Z5hi, FHEGERAL
49972308.1 Zhi, Bk, HLMFHF FUANZEFERKE
B ERHRTETRE, i, asmiEfean
T

RTETHRIREATEIRI, MR ISRENBEE
L 218 £ B 2.73 LEF, TP~ 1.3 2581
1250 AHEF, ZHIX BB R 2 TRE L T 1.89 4
PR 290 £ FF. L ARIFHE, HRERER, ®F
LA RN BRI 55 52 JE TR 2300, (HiXHRE
WEL RS54, ROVFHE T & e =5 (1)
e, FERIRTETR AN S /5 (Tafida, Nwabeze &

Ayanda, 2011) . b, FJLUAANHZEIVE S
Tfa A P DT TE B SR BE S5 5

% 6 FIH T HUE (IR AR 25 ARIE BT 45
B, BEEREICAN 6233509.91 57, HEREZR D 41.80%,
T2 ISR 1073576.33 2541, A ZE 7 33.80%, 1fn
FHHEWEIA N 5206967.07 2517, EEAREZE Y 52.21%, iX
T, BHRFEMFMEELFREOA S T 0L, X+
EREBT R, daM&EFaEiie, Mol TRARA
K. AN, XRERAR, FREE— MRTEFEEN T,
411 Omobepade %5 A (2015 ) F1 Adeosun %5 A (2019) fFs74F
H S ——/K = IR — TR TR, XREA M, o
LA SR04 5514 71.81% . 51.05% F11109.27%,
XEWRER | RAEE TR A LR, FLAFHY
77.38kobo (J& HFNIAHTIZ ) VEAFNE AR,

g 7 WO TR R R R ERLC R, BE S OME
BRI LB 0.67, BHEAIFFIELEIA 0.90, H4&
FIFFHELBIA 0.61, XFIABM: S04 EE RN ENZ
SUN I SEFEERMENE TR T BESEFEE
EGTHMMENZE R Tl ATTE, BHEMELZEA 0.21,

&5 MRBERFEBEER~ME. BAFRLER

Pl [ &k7g HE
InH mn mup (n) tp (n) mn mup (n) tp (n) mn mup (n) tp (n)
T HEA 1.00 833548.38 833548.38 1.00 450000.00  450000.00 1.00 107739130 1077391.30
Mot 6.62 27354.83 181088.97 1.70 24500.00 41650.00 4.46 34586.96 154257.84
FhFL 1.39 439534.88 610953.48 1.14 478571.42 545571.42 1.29 481081.08  620594.59
Fh7KHL 1.00 139732.14 139732.14 1.00 149000.00 149000.00 1.00 138902.43  138902.43
M 1.00 124193.55 124193.55 1.00 78000.00 78000.00 1.00 97521.74 97521.74
et 1564363.78  1889516.52 1180071.42  1264221.42 1829483.51  2088667.9
WA
a) i JHE /A 1.84 1.80 1.83
b) Kg/ b 1941.93 1640.00 1930.43
c) % /Kg 630.48 633.00 632.93
N
=a*b*c*MN Jhi 14913538.4 3176647.2 9972308.1
4 T% /M tw/m T% M tw/m T% /M tw/m
Fk 2.18 12269.23 26746.92 1.33 14000.00 18620.00 1.89 11888.89 22470.00
I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
HE 2.73 9654.54 26356.89 2.50 10625.00 26562.5 2.90 9804.87 28434.12
PERRIR . 2020 7R L
e MN= P MUP= SIS / gAS; TP= M / jids; TW/M= 3 H T R%: Qty= i,
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BUHSEFEZLA 0.67, IHL5HFF LA 038, XEWRE
B TLAFERBAREE, XERKEE LRHTIR
fpEE . IS, XhEIE, A ST, Bk,

LA F Z B AGFEE BN EE ., Baki
fOELBI% 0.31, XEIREIZHIX (IR & TR0, B
SN AREERERT . o, SEFEFR, BHAEFFENLT
TEELER 0.79, X ERE ZHIX MRS (& 25758 1) SR
B THEAFERKR I ARFESE . ML T 25 SR AT LA
BEH, KEIEAEET NN DEER, XEMEINE
2016) o FREZEMZ, R
AR R A P A A S . SR, AT IRE A,

P ELFENFEHRISX R G E 280 M
FNEEAE L. — R, TEPRIS AR AR SRR )T H AR 2
S—HEEMR LIF2 L R ERARE M- (Oladosu,

2018) o XFLRAFBURAHL . BURFFIHA;Y
PEEN UG~ RaRE )], DUBEAEE H RN K ™= 7R a4 e
T T e R A R E T SRR (I AEE) &

Pl (Paul & Meena,

Afolabi & Bubhari,

4 LTI

WFSIESE, B E R AES K= 5E, 3
BV LB T A R + M, e < AE
FHRLAR SR @ . KRG R 2 HU 6 i B
BUFEIE, MOcUBRS 5688, 1o, @ik
PRSI AR, T B R AT K T
o, HAREMG A S T AIEE. HIETEE, &
DO ARIAIR, DIHERELAE . SOk ) TRk
25 TR FIFSIR B
ik

IFHFFASE T e HARHAA IR H /R E Sk,
ST ST R AR TR B . BN, BATERRAIR L % R
TR (ADP) ZEIRBIFIRENC SRR > BT 2 A1
R T THIRORARTINR, FRA
CEAm

PR R SRR B FE T LB T, [ER
BT S 2B R IR 45 BB T I A T 5%
TRl TR, oh, BRI R (ADP) it T4k

8

*® 6 —FHEA/EHRAE S X FRIEM AT

iE| B (N) e (N)  HE (N)
FHERA 149135384  3176647.2 9972308.1
A
TAELRR AR 6986065.57  1260800.00  3511282.61
Akl / 4235 9089.52 2660.00 5089.13
1 IKSy 2579.06 2063.16 2361.11
SR 37786.77 28500.00 35503.44
#rlH 40052.03 31312.25 40151.03
hnid 124327.13 32476.68 53763.24
B 89633.33 59623.35 61573.44
ik 24823.15 16845.43 18245.89
Eetvipal 637245.70 542190.00 610849.40
paNan 8680028.49  2103070.87  4765341.03
ERA = A - 32 6233509.91  1073576.33  5206967.07
R % 41.80% 33.80% 52.21%
A (Eltire 71.81% 51.05% 109.27%
s AL (BCR) 1.72 1.51 2.09
EERIE 2020 FESTHBIEAT AL,
R 7B EEFENER =R
febx Yo ERIERE A ERZEIR (%) MERIZEIRHR
FEEw I E
B4 625295 49.46 0.67
BYERIEE 199151 10.54 0.90
UL AN 824446 65.21 0.61
WA
B4 11736891 369.47 0.21
BYERIEE 4941230 49.55 0.67
UL AN 6795661 213.93 0.38
[N
SR 1.80 0.00 0.00
BYERIEE 0.90 50.56 0.66
UL A4 271 0.00 0.00
TiE
SR 0.00 0.00 0.00
BYERIEE 2691.24 26.84 0.79
UL A4 0.00 0.00 0.00

SRR 2020 FFESCHBIEA T,

TS, (EECEIEE BT, ADP ¥ EAFRED 2 bl 1S
OCTREE, (2T T B RS, EAh, SR
TERR AL BRI S %

S 3k
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economic factors of fish pond production in Enugu State, Nigeria.



HRRWEFHE - £02% -

% 03H)-2021 %06 A

(2]

B3]

(4]

(3]

(el

(7]

(8]

[9]

[10]

[11]

[12]

Journal of Tropical Agriculture, 2019, 57(1): 27 -34.

Aguihe, E. O., Sule, A. M., Olowosegun, T. (2013). Role of gender
in breeding and management of improved catfish in Kainji Lake
Basin: 2012/2013 Annual report of National Institute for Freshwater
Fisheries Research, New Bussa, Niger State. New Bussa, Niger
State, 2013.

Akarue, O. B., Aregbor O. E. (2015). Socio- economic analysis of
catfish farming in Uvwie Local Government Area, of Delta State,
Nigeria. International Journal of Innovative Agriculture & Biology
Research, 2015, 3(3): 33 -43.

Ayodele, O.V., Fasina, 0.0., Awoyemi, A. O. (2016). Gender
analysis of cocoa farmers’ access to production resources in Ekiti
State, Nigeria. Applied Tropical Agriculture Volume, 2016, 21(3):
131 -137.

Brugere, C., Williams, M. (2017). Profile: Women in Aquaculture.
Retrieved from https://genderaquafish.org/portfolio/women-in-
aquaculture.

Chandio, A. A., Yuansheng, J., Sahito, J. G. M. et al. (2016). Impact
of formal credict of agricultural output: Evidence from Pakistan.
African Journal of Business Management, 2016, 10(8): 162 -168.
Farnworth, C. R., Sultana, N., Kantor, P. et al. (2015). Gender
integration in aquaculture research and technology adoption
processes: Lessons learned in Bangladesh. Penang, Malaysia, 2015.
Ferrer, A. J. G., Perez, M. L., Roxas, A. T. et al. (2014). Expanding
roles of men and women in aquatic agricultural systems in the
Philippines. Gender in Aquaculture and Fisheries: Navigating
Change. Asian Fisheries Science Special Issue, 2014(27): 185 -194.
Food and Agriculture Organization Statistics [FAOSTAT]. (2020).
Statistics gender and land rights database.

Food and Agriculture Organization [FAO]. (2011). The role of
Women in Agriculture. Prepared by the SOFA Team and Cheryl Doss
(No. 11-02). P. 1-34.

Gallant, M. (2019). Understanding gendered preferences for Climate-
Smart Agriculture adoption in Malawi. University of Ottawa,
Canada, 2019.

Gambo, D., Zahran, B. B.H., Sidahmed, M. B. B. A. (2016). Socio-

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

economic factors influencing the participation of the marginalized and
vulnerable farmers in the IFAD - Community based Agriculture and
Rural Development Programme in Katsina State, Nigeria. Journal of
Resources Development and Management, 2016(24): 50 -57.

Harrison, R., Leitch, C., McAdam, M. (2016). Identity work and the
development of entrepreneurial leadership: does gender matter? In
& C. H. T. Nelson, K. Lewis (Ed.), Global female entrepreneurship
handbook. London: Routledge, 2016.

Ifejika, P. 1., Asadu, A. N., Enwelu, L.A., et al. (2015). Determining
youth choice of enterprise in aquaculture production for job creation
in Abia State, Nigeria. Nigerian Journal of Fisheries, 12(1), 809 -914.
Jahan, K. M., Belton, B., Ali, H., et al. (2015). Aquaculture
technologies in Bangladesh: An assessment of technical and
economic performance and producer behavior. Penang, Malaysia,
2015.

Kenya Market-Led Aquaculture Programme [KMAP]. (2016). Gender
impact Study Submitted by ETC East Africa to Farm Africa. P. 24.
Kruijssena, F., McDougallb, C. L., van Asseldonk, I. J. M. (2018).
Gender and aquaculture value chains: A review of key issues and
implications for research. Aquaculture, 2018(493): 328 -337.
Kumar, G., Engle, C. & Tucker, C. (2018). Factors driving
aquaculture technology adoption. Journal of World Aquaculture
Society, 2018(49): 447 -476.

Lentisco, A. & Lee, R. U. (2015). A review of women’s access to fish
in small-scale fisheries.

Mabundza, M., Dlamini, C. S., Nkambule, B. (2014). Gender
mainstreaming in smallholder agriculture development: A global
and African overview with emerging issues from Swaziland. African
Journal of Agricultural Research, 2014, 9(42): 3164 -3170.
Manyung-Pasani C. L., Hara, M., Chimatiro, S. (2017). Women’s
participation in fish value chains and value chain governance
in Malawi: A case of Msaka (Lake Malawi) and Kachulu (Lake
Chilwa). Retrieved from http://hdl.handle.net/10566/4526.
Maltschnig, E., Pailer, U., Sirlinger, G. et al. (2015), Gender-
sensitive statistics: Making life’s realities visible. Vienna Statistics

Journal, 2015, 2(2014): 1 -49.



HRRWEFHE - £02% - £ 038 - 2021 £ 06 A

[23]

[24]

[25]

[26]

[27]

[28]

Morgan. M., Choudhury, A., Braun, M., et al. Enhancing the gender-
equitable potential of aquaculture technologies: CGIAR Research
Program on Aquatic Agricultural Systems (AAS-2015 No. 07).
Penang, Malaysia.

Ogunmefun, S. O., Achike, A. 1. (2017). Socioeconomic characteristics
and constraints of pond fish farmers in Lagos State, Nigeria. Agricultural
Science Research Journal, 2017, 7(10): 304 -317.

Omeje, J. E., Achike, A. 1., Arene, C. J., et al. (2020). Participation
of stakeholders in aquaculture value chain of the West Africa
Agricultural Productivity Programme in Nigeria. Journal of
Agricultural Extension, 2020, 24(4): 39 -52.

Omeje, J. E., Nwabeze, G. O., Ifejika, P. 1., et al. (2018). Assessment
of Agricultural Credit Guarantee Scheme Fund to Fisheries Sub-
sector of Agriculture in Nigeria, 1982-2014. In 33rd Annual
conference of fisheries society of Nigeria (pp. 375 -377). Lagos.
Omobepade, B.P., Adebayo, O. T., Amos, T.T et al. (2015).
Profitability analysis of aquaculture in Ekiti State, Nigeria. Nigerian
Journal Agric. Food Environ, 2015, 11(1): 114 -119.

Oladosu, I. O., Afolabi, J. O. & Buhari, A. K. (2018). Gender

differentials in the accessibility of agricultural production resources

[29]

[30]

[31]

[32]

[33]

among yam farmers in Saki Agricultural Zone of Oyo State, Nigeria.
Journal of Agricultural Science and Food Research, 2018, 9(1): 1 -4.
Paul, P., Meena, B. S. (2016). A study on access to and control over
resources: Gender perspective. International Journal of Science,
Environment and Technology, 2016, 5(5): 2982 - 2988.

Quddus, M. A., Jui, N.Z. Rahman, K.M.M,, et al. (2017). Gender role
in pond fish culture in terms of decision making and nutrition security.
Bangladesh J. Agric. Econs., 2017, XXXVIII(1&2): 55-71.

Sexsmith, K. (2017). Promoting Gender Equality in Foreign
Agricultural Investments: Lessons from voluntary sustainability
standards. Winnipeg: 1ISD, 2017.

Tafida, A. A., Nwabeze, G. O., Ayanda, J. O. (2011). Fish marketing
in Kainji Lake. In M. . Raji, A, Okaeme, A.N & Ibeun (Ed.), Forty
years on Lake Kainji Fisheries Research (1st ed., pp. 104 -113).
New Bussa, Niger State: National Institute for Freshwater Fisheries
Research, 2011.

Ukpe, U. H., Audu, N. D., Djomo, C. R. F., et al. (2017). Economics
of catfish farming in selected Local Government Areas of Taraba
State, Nigeria. Innovative Techniques in Agriculture, 2017,

2.3(2017): 376 -382.



SRR LZFHR - 5 02% - £ 03 H - 2021 £ 06 A DOI: http://dx.doi.org/10.12349/rwae.v2i3.374

Sustainability of the Youth Empowerment Scheme (YES): A
Case Study of Agricultural and Rural Management Training
Institute

Segun-Alalade A. F.' Ibitoye O. M.” Alalade O.A.” Adesina B. S.* Elisha-Nissi D. 0.’

1. Department of Sociology, University of Ibadan, Nigeria
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agement Training Institute (ARMTI), Ilorin, Nigeria

4. Enterprise Management Division, Department of Rural Development and Gender Issues, Agricultural and Rural Man-
agement Training Institute (ARMT]I), Ilorin, Nigeria

Abstract

The study examined the sustainability of youth empowerment scheme using ARMTI as a case study. A three-stage sampling technique
was adopted in the selection of 112 respondents for the study using structured questionnaire. Descriptive statistics was used to analyse
data. The result of the findings show that the mean age of the respondents was 34.5. The study revealed more male (63.4%) participation
in the programme, with majority (72.3%) being single. Major benefit derived by respondents were skill acquisition, (98.2%), positive
change in attitude towards agriculture (94.6%), and access to capital (90.2%). Inadequate fund or capital support by the government,
poor post-empowerment support by the government, and uncertainty over the political environment to support continuity were the
major constraints to sustainability of the scheme. There was significant relationship between constraints (» = 0.462*) and perceived
sustainability of the youth empowerment scheme. The study concluded that youth empowerment scheme was adjudged sustainable.
Government, development experts and donor agencies must ensure that sustainability of the programme is taken into cognizance at every
level of the programme and efforts must be put into incorporation of monitoring and evaluation from the beginning so as to prevent
wastage of resources.

Keywords
sustainability; agricultural and rural management training institute(ARMTI); agriculture

BERATIL (YES ) MATHEE: RUAR R %
CLESIES
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Hm =

B RAR LA KA ERIZD F e (ARMTL) A6, AR T FHRAGT R TR R, RASHFE BXT128 27 HR47T
ZH-BARAE, AR ST RE. AESRET, ZUHGFHFRA5Y . RETFELLH TR (634%) 25T
IR, RV R SR (723%) AEY . T HFAOELSARHERS (98.2%) « MRESEGBREAE (94.6%) F=
RAAFAR (902% ) o BURRERTALBRL, BUTBRAUS 09 LR R A, AR T FE 500 BUS SRS R A0 2T % R T #
G T RHARFE, FHBEE (r=0462%) HEHFFBRACGTR THERZ R EFML, FFLLERIIA, FFRAUTRETHS
4, BUF . Kt FAwIR Sh AU L SR AR X 00 T A R 0 A B BT R R, S B L K — A i A AT B
Foif s, AR FRIRT

ES b
TR R R EEIZIFIE (ARMTI) ; Rik;

[iBifEE ] Alalade O.A, #5F5. segunalalade@gmail.com,
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1515

H 1960 FJ& H AN A7 DK, Rl —BEEIAAZEH
FNE £ 55 ) E 2SR, XIZERE N 47 EE (Oyesola &
Obabire, 2011 ) fitth T8 KTk, LR, EHFWALY
ST BF R A P R O E 2 —, andRrE . AhE .
AlAl, FEA . ERRIEEL (Afolayan & Ajibade, 2012) - #AIf,
20 20 70 AR AT E M T AT, ATHEA
ZES G FEESIRE, 2 AT &AL (Olajide, Akinlabi &
Tijani, 2012) . {EAFEERE, XPHAAHRANLGTHELIRE
& B RN A HIE I L EGE S L 5T TG (Adesin,
2013) o FHERE EFRIPERSER ERTLLERRS Al )
BRI AR (RIS ( Adesina, 2013 )

JE BRI A5 IR e S 2 T T Z R RS
TSR, B A AT Z E S AT RRE2 K e B AR & IR &
Fedkik . KEAFTEIFITX— RS IE#R . #lan, Olajide.
Akinlabi £ Tijani (2012 ) . Aiyedogbon £l Ohwofasa ( 2012) .
Adesina (2013) DL} Oduwole (2015) Mz 51, HH
ERFEREFEEFOE . SRMACOTGE Ui
PISA0SE . 4020 . BB A 2B ST RN R, M
BERE T8 H RNt 0 R R, Bk, AT RARRE
HRINE Sl RN A R = ki, BURF A4 TR T e 55 AR A
ol X2EA, HFEMPOTHRE T - RFES, 1k
FEZ5ARNPAENID S P REREINE , (00 17E
5B NS AT R AR BT SN B A S B A
AR, >,

Hib, JeHRE iz E S F 1 kA ( Abefe-
Balogun, 2015 ) , BEFESRINER AT -5 T4 TG R,
FER IR TH, DR FEHTEE/] (Umeh & Odo,
2002 ) o XKLL RIEFEEARIR TRl & FEIL (YISA ) |
E RN (NAPEP) | HHLEEEIKS (Kwara
M) L Bl AR (Osun M) | FHERREGAE] (O-YES) |
Ll B FERAGT ( AGRIC-YES ) 11 Oyo MY &R
(YES-0) .

A FZ R F EMAUT] ( Youth Empowerment
Scheme, EFAYES) , Z iR A ATAASAE TR
(ARMTI) 5J8 HANVBSBBUN T2013F k4 B48), B1E

12

REYIRIA AV ARSE 25 9 S IR . YES & — > FRIBEED
BORNEBIIRA R, SR FERICR O RE, 1H5
WEEEOERAIALE TR, FHERBUANLSREE HE
B, REERORE, JUFIFRER, BRI E R KA
FEARS SRS BRI & Rk, 8RR E A
FR I RIRTRE T B F4E 5 (Aiyedogbon & Ohwofasa,
2014) o 5N, RUEB, BURREGTRIF SR A LF AR
I BENX BRI B A6y, HH, ZE H AL T
FILFARELT, SIS EERD, 55 Btz
RN

XERE, BTLREE, AR a2 5
TRABEEG o 2B IV B0/ 1) ST St BSORF 2 M R
Il (TR (Ogunlela, 2015) . DRI, AfTHFASIREE,
T 4 BT P8 R BILSE , ESORRHE G ] 7 o 4 X e R, R
e, A BBEHIE YESHRIR T RS2 AR K H M AR AT UL R 50
RUR AT EZE (RO BENA, IAnTEEN FEBORF ST =] B A
HITEZEIRS . BB R EASE . IR R
AR A TR T R AR SR B AT Hr 4 TR
R R SRS . 42 LFTR, AR B S,
T EfE:

e ZE M ERBGA R R F2 .

O A RIR AT

O B IR LT SR HIZ R %
2 Rig5H%
2.1 {Ri%

MBI 1 TR 263 Tk FO RSN B2 5 1R mT
MR BE XA,
22 Hik

B9 A BEAIEE 2015 4655 2019 7 EIRELH VIR T E 2
Ao RS BE AR A IR R A |
BRI T AR B S5 B, TR | R T hikEAE
B (SR

TESEREIT SO RIS R I =W B R . S — N B
TLAE 2015 4E 55 2019 A Sk R HRIZ 8%, B2H
B, WRIRZaE 2 M RIT BTG, MZHF, %
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HARGRENIEROR, GRS 50% Mt RI= . sttt
BEFE T 124 25215 . SAifn, Xl T 112 1A%, [ R
A 90%. F AR IESE AT S S R i [RE I
SRR,

ARSI R AT IR AT, B A= D&
TR TPU L EGR (57, Bua. Fra bR )
AIHEEAEERY 26 3R, SR likert 30 5 2y EFE, BAUAZE =5,
A& =4, RvE =3, AAE =2, BAUAFEE =1, &
SHREL, HLLPAE (x=60.5) 1EASME, RIEEGHRIIEZERA
RIFFERATAN AR5 W AT O HIZ9 DALY =1 BAHIZY =0
k. RIGPOME, HREEERNHIZE TH .

F 1 AR RPIERE

P T A & ( 50‘? ) Eﬁﬂiﬁﬁ *ﬁ%rﬂﬁﬁ’ﬂ
HEZR Tt RIAEL
2015 52 26 22
2016 48 24 24
2017 45 23 19
2018 53 27 25
2019 49 24 22
=it 247 124 112

ORI . 2020 AESTHITEAT

3 ZERMiTie

F 2 MEERTR, SUFERTIFER N 345 %, BR%
DE S THERENE, Bz, g, ST
TORES, AAFR AR MR G 5Rt— 25 R,
M RE SR TR, TR s, Ml
TEF A AFIAE RATHER S B R I AU o Odubola (2009 )
IR, B MTERRMERNE DA AR A B R

Z5RBOT IR B (63.4%) 2Tk (36.6%) o 45
FIESE T AR A ERER TR LRV B SRR
2o X1 Oladele Fil Kareem (2003 ) )% 3 —%, RIHIHER
BHONERIFREETR KA LI, KREEZTHE (643%) &
By A, XATDIFER, ARG AR Sl A4 & 4
B . ARifn, R EHENZREN AL
VIR, HHASETRARZE RO TE . X,
TESERR 2 2 & I RIRER A T2 hndtt, [RINZZREE—ER

BELL) A2,

R 2 ZHEN NFEST (n=112)

B, GBS Bkt
Fiy (%)

20 KU 4 3.60
21-30 46 41.1
31-40 53 473

KT 40 9 8.0

PG 345
PR
Bk 71 63.4
=g i 41 36.6

HERE

e 6 5.36

mEsE 72 64.3

WFR AT 34 30.3

BRI
B 81 723
RS 31 27.7

B A5
= 78 69.4
5 34 30.6
112 100.0

ORI . 2020 SESHBTEA
3.1 ZifE NIt kI h 3RS AL

%3 BIR, 98.2% MU E RS RAEZIZIH I =
Bz — o X—EERIARS AT, ALERSIESA,
S5 EWEI VBN RALEE, RIS,
oA TRERS B T 4ER: v AR LS sl#bIA <z B E s RS,
RIE, FRAFIZ TR RERG (052 B & REOS 1E A= v 10 25 s
B4 BER, Mmfnzit g alsgit. 4555 Tijani (2018 )
—%, Tijani fiR150, BEHRERERIAE AR THIRS
VIR = H AN R TR Rt BT EL, Rll
AL 2, 88.4% (NZEHIEH TiIX— S, 1E1Z
BEIHRIIIR] Gl A sk LA 25 TE SR e (b A — Fhodii 2R Y
FB, 79.5% Bz iiE bR m. Hik, Rilsg—
TR, AN TE ST 7S, HEE A TREAS AL EhHIM
H—Tiik2 A IR

FIRTER, 90.2% N2 1E R RRBTEeL1ZIT
stz —o ZEEZIH RIS RWARTIR TIE, DA
TR E FERERS — 4 ARMTI P S 40 & 1o
WA RIE AR R AN CE R G50, X — SR R DIRARRY .
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BU 85 BiX BeF FETER A RIT I L — MK P, K 20 554
(200000.00 ) 77 A\ X EEM 7o IXRE(H 52 25 AT DAGRIS Sk
200 J37si (2000000.00 ) FIBSF. ALk, RFREEAS, B
IR R T — 1 R &G faPEE 24 10 5 %5$2( 100000.00 )
WA B E. Zit I A4 2 5 T &
(70.5% ) M5k ABN ISR (81.2% ) o

= 3 EMTRIPREELHZHEDH

3.2 TR A BN AT AL

F A ERER T 2N ARMTI FE R AT 4542
MBI, RIELF R, XTIRE . BATRA
S R FE AN RS (¥=3.90) , MiX TRz
FAEBNAIER R 2 G, TARREZENRTARE E
A FEBARESERAL (3=3.22) . 48 Albert (2000) [Jii
%, XEZHEDRELEEEERA, ISRt
BN R E . M IEE2E DX ARG

IRAE R GRS Hort
IR TR 89 79.5 A R AL A
RRDERIE o1 92 % 4B T SR E I RIBA TS S B . 45
FeREIRER 110 98.2 \ . ) ST
bl 2 B R s 106 94.6 %iﬂa, %E%U}TEE%*E%E@EQHE&ﬁ[/J\i?—ﬂZVHZ”E/\JﬁEﬁ
R 99 88.4 IR BRI B (=4.32) o iX—4555 Odubola (2009 )
P £
”fi;i? " e 5, Odubola (2009 ) 15111 T BIAFRHEM FHEbE, Dl
NG IV 91 81.2 ZERIESE, X— BT AR R B ARW
BRI, 2020 FEIHIRL . B, AR E R R
R4 FEBRBUTRI BB A8
IR S
Economic sustainability
| WS EURFIOREEE R, AT E L n RETC AU B A FRE T . 3.78
2 WSS BURFIOEE— 0 308, B rTRETC e VT oK 3.82
3 — B s E T RRESREUR ARSI, AR sk B 5 A, 3.22
AU ARGERR B . AT A S AR, PREGX R e — k. 3.9
Ownership sustainability
5 BURFIE A B (4 SR AP E A O 2.81
6 IZIH IR E ABE R, IR A8 R, 222
7 ARG, R EZREL, 3.9
8 B RAL e B ANREAE I A BURH RS L R b B ke o 1.9
9 1Z TR AT REAII R AR TR 225 IR, AN PRAZ T I B GBS, ASER T kU, 3.12
Technical sustainability
10 P SRR IRRIR T2 25 80U 2.6
11 AT o] (a2 255 . 2.08
12 37 3417 — MR VRN, iR Fp TR O s I 4.08
13 Zaa& n] DIRIHR O AV EL SRS 2 EURF 1 411
14 2RI ] DU R iR 22 25 B MRV I H O RE . 3.89
15 AR B A B VLS A SR DL FRAD AP A R ) A7l 3.74
16 1Z VIR RETCIE ST EbR, NS R BB S b M ) — R T 3.43
17 WSRO ARIASE, 2k B LT A G DI T R A= 2.01
18 JEBIRZALAN L 2 H B 5 IXA T H o 4.04
Political sustainability
19 A AR I — N HIRE 15 — IR S 29
20 BRI R O CEIZ TR DA - PR 3.99
21 BRI T E IFTE A, DAEHRITE R, 2.94
22 —HEUEEN R &, 1Zi R Re S wius. 3.52
23 Z IR RE S, TRIATYE 2 PR FRI B A AN 3.58
24 ZTTHBMAHE LB ES ; Kk, ErlsEsed NaBuit. 22
25 ERRIZ IR TT S B SAR T 3.12
26 TEHIEH LA 2 NBOFESE, IRz EE. 432

ERBRIE: 2020 FETHITEE
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HRIBFT AR TR A, % 4 f03E 5 R, RIS SRR
e, ZaeE et H LR FEIEISERS (3=3.90) . XL
SIS anE — NG, B TRIZI TR E R
XSRS A TR H RSB AR HES 7).

AN, 3 4 BoR TSI IR R
ERTR, R TEaEE DR TEE RS T 2B
ARSI E R (x=4.11) , R — RS T4, 5
TR TS (O SR H N A (3=4.08 ), FIAFBURA
LN LSRN ER (3=4.04) , 559 8IHEEE 2
HIEE 3,

& 5 BEMAUT R BAN AT FFEE 5 3

ElEa=sui Bkl =/ NME B(d S
PNGIES 7

(IEFFME ) 36.6 47.0 88.5 64.5
AT R .

CPIER L) :

VBRI 2020 4ESTHITEA
3.3 I RIFTHE R FIAE R

%6 BoR, BUNTESE / SCREA RN R my
FERIAR, X2RA, FeNTEMIEBESH AL
FOREY, RRERESE, MAOTSEHEIR, Stz
AP EAR BN, TTETARIIAL, k%)
ARSI PG B S, A0 RERHE
LR, MR RN RIR AT RS . HoAth = 2RI R
BIE: BUPRIREUG SR AT s SCRAES M BUR MR AT
T WA BRI A s IR A 2 45 107H
SR URMEEFRZ RSBy, BAZEETN
F2, H3, H4, BSNE6F, X455 Tijani (2018)
FORF 5T 45 5 — 2, Tijani (2018) $5H, HE& AL, ZHt
VIES M BUR PR AT E DL B B SR I BB T4
AR EERIZ R FERIREE BRI, B kR
K& TC1e Bl — EBUN RS RI 2 A @R EE, #RRERS
T e A RES WG, MBI . Rk, B
IR Z S R E TR AR m] 52tk . TR0 Salako Al
Badmus (2014) Frifi, KZEEIFEGHRIERE R THESEAR
JEMEEELER, XEMRERBEHESWESEE, XT
R RE, EhRRA R ET (ITA)  (2005) $2H, @&
INECRARRE . BORA 50, BORHIERMA | BoRT

ANDRIBCER R ARFIREZRHSS, THRHILERWHEEE
o Z1E KRR A HIZg K R HBESEE T &R, aniaill
AL, PO, EFRAHEEIRAR . SIHARX R, Tijani
(2018) FFR, BUNEE ARG TIHSSECR:, kT
B GSER LA N H D S, JE BETE S5 A RERR b
FERSR. tbsh, ERE, BUREhl it RIFECUR A R rE
Bt ( Akinremi & Sonaiya, 2009 ) , XSEIRSHREAE,

& 6 THRIAT R MR B A B R

S-S SEHIE H
HAbZ I ER SRR RS 0.62 5th
BRI BB A SRR 2 0.87 Ist
TR a2 R R X 0.51 7th
Xzt SR AR R 0.66 4th
AV ETRE BRI 225 E Pt A 048  10th
TEEMAA PN G B A g ke 0.42 11th
SCRBESMENBO AN AT E 0.72 3rd
BURRHRE G f SR AN 0.77 2nd
RigFe PRIV AR SE B A% 0.49 8th
QAR OB R Z A =TT 0.49 8th
TR s & TR O T 0.58 6th
GERLSRIR : 2020 SESCHIEE

3.4 RiIZHI

7R, FEBRBOTRIR 29K 35 m] R AR 8%
ZIAFEE REN L 7. XERH, SR E  RBUE SRR,
SCRPESE BRI AN IE & HI29 K SR D ENZ IR
ARSI, B, PRE NS A RIZRE. FEh M
JEMH . PRI sk, M EIZ 5 0/ B Rsia
Adekunle, Adefalu, Oladipo. Adisa 1 Fatoye (2009 ) 9 iff
FEEFAIEA TiX— A, RIFFEHEIEHLAHIZHE FE M1
SEREIRNIERE, sk, %7 # 2R, Zitmn
RIS IR T 2T AR a4k BTSSRk / (558
DLR ™ = HH B e e T m I E AR 2 S5 R B R 25
X5 Ogunleye %5 A (2014 ) FIULS—8, BIREZEHAHHI,
HARL R E ke B S e R,

xR 7 ZHERGHELTEIGE S A E RS E

Z AR R
A 18 p- 18
ik 0.382% 0.000
GAIEESES 0.462% 0.002

i *P < 0.05,
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4 ZEiEF0EEIY

prisHigiie, amdfat ARMTI B F FREGH R
RRAHERS 2, ZIT IR ZE s & AR

I ZHRIE B AR ARRE, B FERAIER
— IR EREE, X — BAMEE TR REI. T RIER

MBI AN, ZU5E N, RIEERRIA ARG (f
KA, 2007) AT, BUR. BORMIBTERGRME, HEM
PO A2 .

LREPTR, FRHDUTEIL:

OB JE I BRERRN S AR SEINEAL, DL B2 A AL
QBU . KIETFAIHIY LA N E—E

HATHR SR 215 5&, I H LA —TTHRISS TR H A4k
B IRARE , DARG 1 EATIR TR

@IBYITFERIE Y I, DUEZH RIS KB A
Sy R REH RN BG A o
S 3k
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Technical Efficiency and Technology Gap Ratio in Cocoa
Production in Nigeria: A Stochastic Metafrontier-Tobit
(SM-Tobit) Approach

Aminu, F. 0. Ayinde, I. A.

1.Department of Agricultural Technology, School of Technology, Yaba College of Technology, Epe Campus, P. M. B. 2011,
Yaba, Lagos State, Nigeria
2.Department of Agricultural Economics and Farm Management, Federal University of Agriculture, Abeokuta, Nigeria

Abstract

The study analysed the technical efficiency and technology gap ratio in cocoa production in Nigeria. A multistage sampling technique
was used to select 390 cocoa farmers from three zones where cocoa is commercially grown in Nigeria. Separate stochastic frontier
models were estimated for farmers in Kwara, Edo and Ondo States, along with a metafrontier model to obtain alternative estimates
for the technical efficiencies of farmers in the different states. Subsequently, a Tobit model was used to access the factors influencing
cocoa production in the study area. Results revealed that, the average technical efficiency level was 0.685 for the pooled sample, 0.506,
0.837 and 0.713 for Kwara, Edo and Ondo States respectively, suggesting that there is substantial scope to improve cocoa production
in Nigeria. The mean MTR values of 0.506, 0.837 and 0.712 for Kwara, Edo and Ondo States respectively, implied that Edo State was
more technically efficient than other states in the study area. The mean technology gap ratio (TGR) value of 84.3% indicated that, on the
average, the cocoa farmers in the study areas would have to close a gap of about 15.7% in order for them to be technically efficient. The
study recommended that cocoa farmers in Edo and Ondo States could improve their technical efficiency through a better management
using the available technologies and resources while intervention to raise technology that will help close the gap between the regional
frontier curve and the global frontier curve through raising and distributing disease resistant and high yielding cocoa seedlings to the
farmers should be adopted in Kwara State.

Keywords
Cocoa farmers; metafrontier; technical efficiency; technology gap; Nigeria

EEHFERI AT E R ANES R ARERELLE, —MMEEYL
[EBIiG —Tobit ( SM-Tobit ) Fix

Aminu, E. 0. Ayinde, I. A

1.Department of Agricultural Technology, School of Technology, Yaba College of Technology, Epe Campus, P. M. B. 2011, Yaba, Lagos
State, Nigeria
2.Department of Agricultural Economics and Farm Management, Federal University of Agriculture, Abeokuta, Nigeria

=

AR T RAFAETT A TR REEFREREZE, KA SZAMBEREKR, AR A B AT LA K P ik 13904
TR 58 3 Kwara. EdofeOndo | 89 R E AT T FAALRT S AR 694631, JFRA T — A LR AT AR, UG RE M RE
FARZFGHBRAET, G, 1A TobitEA KR Y ast X KIRTT ZENE L, 2R AN, ILEARGTHHRARLFENKRTES
0.685, Kwara. EdofeOndo/N &9 -F 33 Kt £ K5 40.506. 0.837420.713, X R R A A LT B AR/KBRSHE
[, Kwara, Edof=Ondo 9-F3JMTRAA S #] 40.506, 0.837420.712, ZPAEdoM d9H K F 5 TAHR K LM, 84.3%09-F34
HAREZE (TGR) AW, FHMmE, HRURXGTTRELAE DH15.7%0 255, FRIESHAZE. FFRLEIL, Edofe
Ondo M 84 3T 3T R KT vAid it A1) A LA B AR A TR IAT PAFe) F R AR S EH KR, mAEKwaral BRI AG6E, @idd
RES A R IpAn G F TS, RESAM T4 RBAT S W& L AR L &2 H 2R H AR,

KR
T RE; ERAIE; BARARE;, HAKEE; RAAL

[ER{EE ] Aminu, F.O., B3f&8: folaafe02@gmail.com,
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W2, AR B H RN A5 TR A 2. AT Al i
T 1890 FE17EJE H ANV PEASHIX Mt . =] RIS JE H AL 20 HE
LA TEREEZEN R OEY, w]rIFHEER H RN
BEREA R, F 1965 4, JEH RN HAEE = KA =E
(Adegeye, 1998) . EZF20 el 70 FRG% E LB & H:
EMERT, AT —EREH AN EZERI R, JEHF]
IAE R SR EEEPUR Rl a2 [, (MO TR AR, BIE
FEFEEATINGh, DUNB=RHOE, (XXT5%FiEmngs
(Becvarova & Verter, 2014) , A]R]J&—FhE—4R H 17
i, ARLCEAMTEYIREMRENSE 2SN, EEAIRIEEHINTEZ A
Rt TS, JERA AT ] A P BN FY E R AR R R
A A5 (Folayan %, 2006) . 2007 £E512008 4, /=
d AR Y 41.9% F137.8%, HARTE[93505 12.5% A1
13.9% (CBN, 2009) . AJA[Z[E HRNE 2= KA =i iy
EESETEY . B3 2000 275 NERAKGERTA] R4,
KE90% H7 = FhL AT A a2 1 (Taphee A,
2015 4 ),

RERAIE BRI A R A EEZE Y, HHEREH
FNZR = 27E 1971 F 2 J5 BT B, 1976 - H 0%
216000 i, 1986 4 HY L1 RBFE] 150000 i, M1 E T
B NIEE] 6% A, BMIEASBIURAEE. 2010 4,
Al Al AR S A AL GDP 1Y 0.3%. 4R #i Oluyole #11 Usman
(2006) , Folayan 25 A (2006 ) [}z Cadoni ( 2013 ) AYI5E:,
PR RTAE T LUR R Ay I HIL S BT R
fZ; 1978—1986 FJE H AL AT FI 52 512 (NCMB )
WIBCRRIESD; Rl a] A AR AT SRS B A Hh e
HOIEED: AR BRI AR IS AE T AR
s AAFMETRBRIA, BHAE R s DI RTa]
REGRZ (G5, HABRFEERRFLER, FRABREHNS
RAMEES . RS EMEV R BGRE AR DL R
MRS RORIRES, XA FECICRIR, PRI TiZE ] Al &
FER R

AR R EEHIRZ — R ER R H DT RS 75
AN . BrEL, MEACAIAR 20 E T SL R BN
AR XREAR LOREL, F RIS

18

R T RHE 4 A R] P2 L 4 2K (Binam 55, 2008; Dzene,
2010) o HTXEFEE, HeR—EHE— N EENPFRIRE,
REBIRAE— BRI AR IR = H/R AR EIS ( Amos,
2007 Binam %, 2008; Nkamleu %, 2010 ), —ELff57( Ogundari
&, 2006; Amos, 2007, Popoola %5, 2015) i K HL AT
AP R BRG] AT A2 P BRI, (B7E
JE BRI, BENLLR BT -Tobit BRELAE A] Al 4277 th RO 2206
R,

Battese 1 Rao (2002 ) | Battese 2% A (2004 ) F1 O’ Donnell
FA (2008) FF&IILFATHEDE — N AOBES, 245907
(O R REA (B, HOIX . N E5 . )
FURERR, BIEEBMHERERANRARTET, BIIE™
A AT o An SR b ) A =B L MO TR A 7= P REMEBE
GRS, BBAMHER D ROR RV R B T 54 50
SRR, X Ee i N B 8 P B
NEE AP HIIEE /) (O’Donnell 2, 2008 ) ., ZhFRIXEGHIA
ZSEE R A RER RS 2RI CRRZE” HRTHROR
AT o IZHEZREESCERP R 2 A T IR R A P ik
( Chen £1Song( 2008 ), O’Donnell Z£( 2008 ), Villano Z5( 2010 ),
Otieno % (2014 ) , Henningsen % ( 2015 ) , Chebil % (2016 ) ) .
R, ZIFF0RE R I RENL AL R BTV -Tobit 753k At e B A
AV BT B AP R AR AR ZE R
2 ik
2.1 MR

ZIFIAE R B RN ) =AM BRI 80T, e BRI
A MBS EUARK AR, Horh A S ETA X s A
HERTRT: ViR, RS, ZRE . FRbRIARGES. ot i
TREEHFNE 60% m] ] 4= =X =X (PHRE. FErEEAl
FRALES ) FEATIARY. XEAXKIBRE B, DAz

TR A EEE S 2R, FRTE=~MNEFT: Ondo M (V5
FEX ) . Bdo 1 (FERAX ) A Kwara M (HFIEX )
2.2 HERERF

B ZY B RORE R U . BN B A H
VR PE7 S BB AR KR I A, 7EJE B AL TR L
AlRTAE. 5B TR By, RAEHREROR, KRR
Ly A, d KX #REH R EZRZER (2012) |
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ZE (EERATH S IEE ) (NSAEC) (2013) , K%
X5y (PR ) A (R ) AR (FREE . FeRasRaL ). &
=BBRME. B RS B RSz — N,
535l & Ondo ( /) | Edo ( #) FlKwara (%) o PR
Bt SRABENURIFE R TT T, MBI I RALIX . 28
TR B IR ER BB LIIREROR, (AL X e IR LGA
FIRAEARFEREZR, MBARLIX e B — R B X I8
(LGA) o TEERBEL, M LGA HEEHERE 5 MM,
el 30 MR FE . SRR R A R X A FE R AT A 7 1 2 S HD
. BJa, EHEEYB, FAERNEIHEERR, DRI
XA R RIRE LA FEARNESE, M 30 MR Pk
13 Z4RlalRES, 3t 390 &R Rl EREAZ KT, $£F 350
7y 1)%5: (Kwara J 110 443, Edo /I 118 £43, Ondo 1| 122 {53 )

T, HAbRERE ERERE AR .

AIFREET DA Z SR IR A] A7 54 A 7R
B / DRI RIS 1 E 2R, WSS 558
SIS MEL A SE S| i
2.3 ST HTHEZR

i FH BE AL A 7] A7 975 -Tobit ( SM-Tobit) 7573, TF{ fiff
I DXIRIN B NI AR R R S Hogesg I 3R 6 BB AL AL [ il
7 -Tobit BREUENT—FHEALRTVA 575 (SFA) HIT5IEHS0E,
NILERVENERRISE THARZE, HArE 4= 29551
ZH 1) 1 %% TE ( Battese Il Rao, 2002; Villano %, 2010)
R R TR NSRRI E AL, I RIE RN
TEARWr N, (BAERHANL, {8 FHRELLL R R -Tobit PREL
Y SIERFGEAE F] ] A== Fh R IR 2 .- SM-Tobit {1+ G =
BB, 45, SFA (Aigner %, 1977; Meeusen £l van den
Broeck, 1977) MT &L A9 H ) TE, fEHE M,
TTALE R R IEEER H SFA 19 TE 205k, (EfH ARz Fap 2
gk, &G, W Tobit BRI AL R AIEA 21
TE 43 ¥445 (k.. {8 F§ Cobb-Douglas ( CD ) FI7E{HiT 7 =X
BHIBELRIVE 24, Brh T iR B4 &1 Z M,
TEARRCR A RTREUE R SR, L, BAHEER .

InQngy = Bok) + Ty Bity InX igiey — .
1
Z8py + Vo — Unmy

HrrQn (k) Er[A]=5: (kg/ha) 3 X, 7o ARG,

Horp X, 2 FE SRR (A , X, 2807 (T
EH /A, X @FEFHN (TIER TRAED , X &
IR (), Xos 2BEE (kg/a ), X 2258 H ( gramme
aiha) ) ; v G, u FoREARMEINN. Z ForE
B MeR ot AOFI A B AR E, Hd Z, 2RER
PRI C1- BB, 0- 2k ), Z, RAEFIR (4R, Z, REHE A (),
Z O RFBERE (NED) |, Z e T5IR) (L), Zg 2] w]
adh CRERL) , Z, RERETE; MRS A E;
v FORGETERS , u FREARCRIR R

BB S — N RN URT A T ARSCR R N R AT
RERERER, DIMIRED
0¥ =zZé+e (2)
o° = {(0if 8 <0);(6¥if0< 6% <1); (1if 6F >1)} (3)

b 0" A1 0% 4351 <SLE RV TE S 50on R e ;
Z FoRMBE MR ke NO R A B AR g i E, Hep
Z RRERMR (1- 5, 0-4chk) |, Z, B (F) , Z, &
#EAFE (), Z, ZFEMB (N , Zs =4 TilA) (F
W), ZoZRIALEFE ERD |, Z, RIEERTEE, o SR,

{if J FRONTIER4. 1 £ 14 2R 45 Fifi B A1 775 22 25 ( Coell,
1996) . {F SHAZAM Jfz 7% 10 ( Whistler %, 2007) k1T
TR, DAL RIATIbR AR ZES |, i STATA it
7K 11 ( Stata Corp, 2009 ) JHT Tobit 5347,

3 ZRMTiE
3.1 SFA #1 MF & i T 8 YL 5 4eit

F 1 P EC RS BoR TR R A B I E
Edo MERE HAFRIN T ] PRI 24 (5 R 57K e e
TEHABP NN 8], 5 Kwara JNFEEL, Ondo SNTER] AT = EEA
A2l DTS E LU . Ondo INFIAIZIIBRIR A, Jé2
IS5 s %, AR ERNAY, M Edo MIAIFFRIX
W& FRN K. 5 Edo Al Ondo MIAHLL, Kwara M4
YR N, (BAAERS AR E S A o

MICE SRR E, P — R a] R E Y - Hmm AR A
6.82hm’, FIRIREEM 5 ZklFmah )y, TAE205K, 34
FEEFFEN)), TAE 81K, HEMLAE 1016kg, RZ5HH
7 8776 vi. FEFE I TIA, RIRT=Eh 1219kg. X KAk
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%= 1 SFA il MF #EIh T 28T 258001

" ATRTReEL Via 7wl BT RKEFE BEFR JEt szj

(hm?) (md.) (md.) (4) (kg) ( gm/ai/ha )
. SER(E 1112.00 3.62 108.6 75.9 35.42 1234.0 5212.8
FrRtEfmZ 393.03 0.33 52.03 22.13 7.10 389.80 833.62
SEHE 1294.30 6.17 185.1 92.6 23.70 734.9 10130.8
Fdo Frtelmz 1508.99 1.30 4831 35.75 8.16 202.86 754.62
Ondo SEEE 1250.82 10.13 303.9 54.6 37.19 987.4 8884.8.
FrefEfmzE 1255.73 8.78 94.88 13.48 12.04 257.38 798.27
. e 1219.04 6.82 204.6 81.84 32.79 1016.2 8775.9
- PR 2 1154.66 521 73.52 18.72 10.10 47525 935.98

KR (EFL
HHIF o DA E R TR SR R P R A7
3.2 BB A= R E A THFI & M AT AT A =R R R IR
EEZE

JE B S DR H IR BORSE R n, R R ILIR 2 U
SREE (LR) 4855, (RI45 R, T Kwara, Edo. Ondo
States 14 AR Y LR #5648 1 & 78.22, 72.03, 85.60 A1
56.19 TS LR K518 30.60, FE RS AR RS,
A LHER EA TE .

FRONTIER4.1 25 ( Coelli1996 ) HYJEAL% iz K ALIRFE
TS MNAIBELRTA SR (B rIREIRH ) (£2)
FC R (£5) o WFFCEM, £ Kwara, Edo. Ondo /I

T, EREH S AT R A W22 ) Gamma %
514 097, 0.89. 0.92 F10.60, XEHREEERERT,
ST R ) 2 SRR E TR AP PR A A SR
MIRRCRIE R, LR FE A R BB AR RSt W
HFERE, BIRNEF %5, 7 Kwara, Edo, Ondo
FC S, AT SE bR -5 A A e O 22 551
15 3%, 11%. 8% Fll 40%.
Kwara |

% 2 BRI R OSSR, A7 P < 0.01)
AIAEEL (P < 0.01) MAAERTE ., XEHER] A MEE
BURIREEHE P A SRz N =T R ] =5, Kwara NS

2 ZEWATAFEAR RN EF RYEITIREERER

Edo M

Ondo M

At ¥ Kwara /1|
A BO 7.191%%* (11.93)
PSP AN B1 1.143%%* (9.281 )
B B2 0.094 (1.486)
EEL YA B3 -0.080%* (-2.303)
s B4 -0.130%* (-2.044)
Jila7 BS 0.013%** (3.372)
w"Y B6 -0.067 (-1.048)
sl
Gt 50 -0.293 (-0.401)
L1l 51 -0.292%* (-2.021)
st 52 0.020%** (3.355)
HE 53 -0.003 (-0.538)
FEEFIE 54 0.021 (0.115)
1A 35 0.015 (0.221)
S 36 0.131 (0.432)
[l SR ) 0.072%%* (4,025 )
Gamma Y 0.97 (20.592)

4.761%** (5.63)
0.327**%* (3.075)
1.156 (0.983)
-0.141 (-1.541)
0.1717%** (3.041)
0.0327%** (2.957)
0.134%* (2.257)

0.668 (0.839)
-0.218 (-1.098)
0.004%* (2.497)
-0.024 (-0.738)
-0.315 (-1.197)

-0.006%* (-2.253)

-0.071%* (-2.251)

0.311%** (5.913)
0.89 (9.150)

5.810%** (16.7)
0.012%** (10.29)
-0.04%%* (2.74)
0.670 (1.497)
-0.052%* (-2.06 )
0.139%** (4.852)
0.014%** (4,041 )

2.799 (7.510)
0.061 (0.105)
011 (-2.59)
0.106** (2.162)
-0.244 (-0.504)
-0.87%%* (-7.79)
0.057 (0.620)
0.622%** (2.560 )
0.92 (13.558)

Py wr=1% B (ocgy ) ##=5% IEE (ocg45) THESHRIEFA t{E,
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&

E (P <0.05) fTkis (P < 0.05) Sala]f~RE2 T

THER . XEWRE, FRES A AR B o LR 5
B AT A] = E /D 0.080kg 1 0.130kg. A4Sl HY 17 [ SEMAAS R

&, BB ATRIR ORI G, =R M, 2Ry

Gray (2001 ) F1Onumah %5 A (2013 ) FOLER, R alhithy

TR A& U BRI B IO (5 5

RS AR A ) 25 R, %N FT AT A2 7= RS e 2 A

RN HEINMIER, 7E 5% a ACE R EARBEME, XEK
EFMRERABR FH AR R E AR, X—ERIEE T

Onumah %5 A\ (2013 ££) WIHELER, MWATAALHEREAR
KA BER A FREEBIEE ARSI 21

1 1%0 7K, RIAREHFRAIEHEE  XEWRER
KR A AR R RN, X ERE R R AR R
RELEBAR LHENER, REER, FRORRILFERIRK
RER, HESEZ6H. Mariano 25 A (2010 4 ) fRi5
TERMLER . sigma-square FIfETHELE 1% ACF EEEHEE
E5, X TR A .
Edo |

WA, Edo HIX YRR (P < 0.01) | #ifii%
JEEE (P < 0.01) FfRZ (P < 0.05) XA ] =54
BN, XA, XEA AR RGN 1%, AIa] &R
Sy BTN 0.33kg. 0.17kg. 0.03kg F10.13kg. PRI AR
IR EFNTEIARE NN A IR RS, EHAF RN,

MNTRESRIER A EEIERAT, AT REFR S S EEAR
RECRIENN 5% o WACE . XEHREFRREILERK
R FHA%%, Ajayi F1 Adeyemi (2016 4F ) Rk,
FRREERFEPEN, rEsEiEr=R, SEER
e R AR, HET TSR (P < 0.05) BEIR TiZ N Al Al R
MR . IXEIRE, T HUALETHRIR AT AR T ]
DR Rl R BE A ROARR R, X —& 5 Balogun 5 A
(2011 ) WIRFRUEE R —5, M TRE B, ) TIEZH
I RIR AR BT AR SR I ek g o R AT R] S b
(P < 0.05) AN/ ATATAEPIIREEE, FAETE 5% a 7K
PR H T, XERE PME LA SR R TR F
e X4 e Pl AT AT R AEROR E S . Edo MY sigma-
square i HELE 1% K W 5T HFREZR, XIEH T

(Pp<

0.01) .

TIFIE LR .
Ondo M

RIHE(P < 0.01)  AEEH P < 0.01 ) FIZ5( P < 0.01)
X Ondo N ] R[5 H BE LM, XEHRE, REINXERA
KRz M eI =, AR, Y7807 (P <0.01) 1
Mt (P << 0.05) Xf Ondo JNHYR] ] &A1 HBE 50,
JE IS BN R T SIS, (RN AT AR TAER AEL
B ELIE IR ] ] P R /D 0.06kg, iX—%45H5 Binam %
A (2008 iF- ) | Nkamleu %5 A (2010 4% ) A1 Onumah % A (2013
F) WFRA—EL WIS5aD 8N 7Rl rl &, Al e ik

MR, ZINRI R LRI, il T E R,

SRR,

IR AL S R, REFIRTE 1% /KF LR H
TER. XEWE, SFRIATFIREAMEL, FRIOARIR
FEFAR LT 5, fRYE Onumah % A (2013 ) [
5T, EHOX PG R ATRER, Al R4 R R R R M
frE—HRL, SRTREMEHMIES) (I8R5 . TIEiEsh%E)
R R EAAN, AN TEZ R RRIE 7. HET 151

(P <0.01) th#ek BAEM M N m] Al £ 72 Y IRAS R . 1X
FIAREAUERE ARSI IRAR h BRI REE,
Onumah 55 A (2013 ) I\, BEHAREIHE iR E,
AR REI AT RS R

SSERTUIER, RENEFKF (P <0.05) 5

ISR R B, XEATSSFHEN T AIRE

HRIRHE A A AR R, A ACE AL ZRMER]
AP AREEE, MERRRABASE, X—EHRE
Nyagaka 2% A (2010 4 ) F Onumah 2% A (2013 ) —%,
RIIEMIZE R —E B E R AR, (BRERRE 5] A A=k
BRI RNRAIZ S K .

7 3 %W, Edo MNHYRI R =EANCSEIET R, A
1.679 Fl 1.24 (9l0RIGIN, RIAFTH RN E S LI
PRI 1.68% 1 1.24%., X B X Lopff 77 SRk ik T
PR E BB, A R A BT BRI K
InestginF= e, XEE, ERFIERAGEHNELT,
S RFUE SN = R 2 AR AH I, Kwara i)
11 Ondo JNERT A= 0.973 F10.719 [UBHGEaSs, XER
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ELEPHE R ET A AN 1% K B0 B ART R
BB,

& 3 AR X &M E MR

A Kwara /N Edo /¥  Ondo /N b
VieZwNAN 1.143 0.327 0.012 0.688
JRARS5 A 0.094 1.156 -0.064 -0.025
RSN -0.080 -0.141 0.670 0.064
Ve Gaic -0.130 0.171 -0.052 0.411
il 0.013 0.032 0.139 0.047
& -0.067 0.134 0.014 0.055
RTS 0.973 1.679 0.719 1.24

3.3 L & AN £k [E) B iE B4R B9 2 7 iR B Al T A R & &

REEE
I REHURIL R B EOR R A5 R 4.
LR iR

LSRRI (P <0.01) . ABE (P <0.01)
FAe25 (P < 0.01) ST IS v ] P g e,
IXERAE WX B A R B 5 43 P R m] = 2 51 0
9.17kg, 6.75kg F12.99kg, #iey (P < 0.05) XfAFFIXIKA] ]
FPRNEINENTE . XEWE AR I ] TR i
Pi— R d aT AT PR/ 2.11kg o 45 555 Onumah 25 A( 2013
) —8, AR IIBORFCERE RS AT R A <o

R R R ER TR, WAl (P<001), Fik

(P <0.05) FIZREMERE (P < 0.05) RERUDIFFT X n] AR
REIEER . WA 5r I REMESERN RO R EH, 5T
I L R R R S A, BRI, X—4
5 Binam 2 A (2008 ) A1 Onumah %5 A (2013 ) —&, Fi
O TR SE RS R R AR AR R RAE R R B (R
ZE5 55 Mariano 25 A (2010 4F ) FIRFRCEE AR —EL, bl
A, SERRERAEL, FRERRNESHETR. 7k
RIOFEAE SRR T A AL R X RIFFFRIXEN
FRERIEER Y o] Al RE LR R N R R AR FFEAH
R, IXATLUARETHREE | SEEST AR AT T sigma-
square {fIH7E 1% HI7K P EEETZEARR , IERARA R T
X EHE BT EEUE RN (TAZFEER ) .

IESh, Gamma fUFEIHELE 1% F SR RBEER, XE
ARG R R] P R S BV 2 A 60% HYZE ]I T R]
AR EN R R

22

R 4 L2 AL BTIE BE Y & 7 R B T

RAMERERR
Bl BN JL5: (SFA) JE[FIFT7Y -Tobit
AL BO  5.789%%* (20.207)  1.038*** (3.963)
BE7F N B1  0.688%* (9.171)  0.085** (2.180)
JEIZ 5] B2 -0.025 (-1.597) -0.142 (-1.413)
KEEFH BT B3 0.064 (1.167) -0.421%%*(-5.034 )
R B4  -0.411%* (-2.110)  -0.330%**(-2.931)
7 B5 0.047%** (6.749)  0.606*** (3.956)
PiES) B6  0.055%** (2.992)  0.333%** (5.590)
S5 ey v
HEL 30  0.050%* (-2.298)  1.038*** (5.963)
P51 31 -0.065%** (-3251)  -0.285 (-0.662)
g 82 -0.115%*% (-2.279)  -0.004%**(-2.555)
E4e) 33 -0.155 (-0.624) -0.003 (-0.222)
FEEFS 34 -0.941%* (2.122)  0.843%** (3.671)
HE B R 35 0.018 (0.785) 0.045%** (3.423)
mm 36 0.192 (1.489) -1.014%* (-2.306 )
Sigma-squared o2 0.511%*** (3,554 )
Gamma Y 0.602*** (4,900 )

e 1% (oo o) BB, *#%=5% (o o) BB, *=10% (o )
P, ESNETFN tE.

HEEiERE
TEfETHES SPE JG, Fr2RiE =S LR RIE

Ao AIR=ANEIAF=HTEARR (RIERAHIX BTS2 B E
BEES) , ARG BT MF 4758, X7]
DL PRELLR (LR ) 588, LR Zeith
A=2x|L(Hy) — L(Hg)] (4)

He L (Hy) R ATE NS BEHLET
SHEURRELE, L (H,) 2k EHA SPF HIEUIRREL
EMERT. TR, LR it Ed 157.62, BEEREN,
FRGE TEBIEL, EREW, WRXEAAEH=AK
SRBENL RIS R —25, A=A A P R R R R F R
BRI Hith, FEEFTERAR AR S S G751, X
BN 2 [A) ORI E el iy 5 3 [F i i i A =21 e B
A i #F 17, Battese % A (2004) . Binam %5 A (2008) .
Mariano % A (2010) . Moreira £l Bravo-Ureta (2010) i
Onumah % A\ (2013 ) S5 ABHAS TMALE R,

S A A AR, M AT AT R £ ARSI (P <
0.05) . (LA AEHEIN (P < 0.01) 25 FERGIN (P < 0.01)

s M REDFEN /I3 (P < 0.01) FIm]
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FTR RGNS 53 B 5 T AT PR AIR 5.03kg F12.93kg. BRFTRE
AN DEERSN, XL RS Binam % A (2008) . Nkamleu
A (2010) 1 Onumah %A (2013) fYZ55—E,

TEIRHAZ, ERNATAfTT, RESEACESE
B TER BRI RN - rh R AR AR, R,
XEWRE Z MR AR AR S BIRE AR Y AS R >
% (BREReR) o MR, Z 3R ARNIER SR h
A REECE P A AT RN ( Brummer A Loy , 2000, Coelli 25 A,
2005; Otieno % A, 2014; Bahta % A, 2015) . %1 Chen Fl
Song (2008 ) [Tz, THIYMEE Tobit fitiitATLL B HARREIHZ4L,
PRI FE 4% Tobit FR Hp {8 FH 9 R 28 2 SRR ATVA s e (A AR
BB 5 FHitl, LRI -Tobit AL 1) R 55HY
IE(EF AR A RIS Ee% (Wooldridge, 2002) .
1 Battese % A (2004 ) . Otieno %5 A (2014) F1Bahta 55 A

(2015) frik, WFFEXIEHRIR] =R a2 5 %1,
I EBENLATE NS A BN, (VBT 4R sE8ek, R,
Wt 5 T e S PR AR SRR ATV -Tobit A6U i ) SR ZEAR B

FEFE[FIHITI -Tobit AU, Foig] o] o] OB ANHET151R]
MR B2, (BRI EBENLRIG RS, e BENLAT
FPEERI B, (EAELLFEFT -Tobit BRI REZE

S A i vy -Tobit £5 L3R AH, W] AR ARG N2
JFIRCRIRTR, AT RESHFIE 25 (P < 0.01) A HEAS
TR XERE, EFRXEN, SRARTRRERE
FROORREAS R, RHEER, FROKRLFERIKRE
B HELHE . SRR, HAAIN. HEEZ e, &
JE 75 AP XU RS, Aminu AT Hassan (2016) R 5150, 4F 4k
REPOEN, K AERZAH . X—45H 5 Mariano 5 A

(2010) W—%, RISFRREMIL, FRAREYE
FEAR.

PR AR (P < 0.05) SHF9T X a] e Bk
RN HABZE AR, XERE XEAr S IR T X
AR RIS mI Rl E P 2 S A R T
I ZAZ P R BRI

FHEZ, PESERIRIV -Tobit BN, SKRERIKE (P < 0.01)
ROfES HE R (P < 0.01) SECERIEEREX R, XEHER
EFFIHES, T BT WS E TR AT AIRE, RTDEE S

R ECIR RT RTR AR
3.4 FARYRFFARERL (TGR)

7% 5{ LT SPF #Y TGR. TE & (A1 MF &, X T4
TR AR, TGR (E FrIb [ Ji A AN 8 2 /i i = (A
PEES. TGR {HblE (#MK), FRIVMARNLES MF ZRIEAR
ZERERU N (K)o TGR {EHA 100% FF45 T XIKFIE S5 MF &
EH S WF5TERD], Kwara M. Edo JNAI Ondo JHEEHL AT
B SR AROR AN 1153518 0.646., 0.95 F10.828, Xk
% Kwara /|, Edo /N1 Ondo JNfya] v] 2= B b HAE B ATV IR
35.4%. 5% F117.2%. {LEEIRIHARS RS 57EE A 03602
% 1.000, “FHHEH 08079, EIBEIZERAHA, TR
DRI AT A] P B2y I R 81%, X —4EREH, R
BEINERHIA ST, R R E L RERIOR AE
A {di ] ] PRI 19%. Edo MR AR S I, 1
Kwara NZZRCREARAIIN . RAGEME RRE . AEeied.
AR k= R EYS G AT B S BUR R TR E R EEK
SF LRl ( Nkamleu %A, 2010 475 Onumah %5 A, 2013 )

RE5BRAYEGHMBEAREELE (TGR)

I SFA-TE MEF-TE TGR
S 0.6461 0.5064 0.7947
Frifefm= 0.1141 0.0859 0.1304
Kwara
e/ ME 0.3602 0.2964 0.4593
SoNIE] 0.9993 0.6963 1.0000
SESE 0.9495 0.8369 0.8804
- Frifefm= 0.7448 0.1086 0.0838
(0]
= 2N 0.6891 0.5261 0.6461
=Nl 1.000 1.0000 0.9970
SEH(E 0.8281 0.7125 0.8541
Frifefm 2z 0.0889 0.1742 0.1762
Ondo
B/ ME 0.5501 0.1078 0.1787
IS UNIE] 1.000 0.9258 1.0000
SEEE 0.8079 0.6852 0.8431
o rifielm 0.1561 0.1872 0.1397
L _
B/ME 0.3602 0.1078 0.1787
ISUNIE] 1.000 1.0000 1.0000

W ARZRE A (TGR) Wffit3EH], Kwara, Edo 1
Ondo /MY RIF 5T DX PR T AE L 5293511 4 0.795, 0.880 Al
0.854, TGR W(EFH], QR =AM A= EERR b
AR, MATRTLEE 53548/ 20.5% . 12% T 14.6% Y
E ARG &, /F Bdo Fl Ondo M, PIA=F"# (1 TGR %
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HREUIMEZ, MO12% B 14.6% A5, X FIXE MG HE
AREEE TR AT REMERT . &L TGR IO THIEE 4 0.179
£ 1.000, FIIEN 0.843, XEFHRE, LS, PFRXE
(] R] e B A/ N 15.7% RIZERR, 4 RESR R .
Kwara JNF) 4= IR AR. X %&IH, BRIk H Kwara M|
IR BT ] A P R CE H T N TS B (R AR T T B T 5%
EESCEE, b EE R, % Kwara MBARE G T XI5
R, TGR 4 0.795, 1XiERE, RIfE kwara M HYSFE AT A]
AEPPETEROR B m R (REESSEE NN L) , R
MR FZINEA I TTEOR, M7y e] AREINARZ) 21% 197 H
Nkamleu 55 A (2010 52 ) FEREZ 5 A] R AL UBOR ZE BE
ABSEEIT, RS TSR,

SHAMNAR, Edo INFIBARZFEI % 5 s (0.880) ,
X F2HH Edo JHYFE AL Kwara £l Ondo N B2 TG H AR A AT
REMERI . XE—PEWE, WRTA R FEREIALS, Edo
INE A R b AN BE PR IR B 5 X33 ] R A= = iy Aok
BAEH o

£ Kwara, Edo F1Ondo JN, #F 7% X 38 a] o] 4 7=y 5
B ARG AT AR T HL A R 514 0506, 0.837 A10.712,
X FRAH Edo MNAEHE AR 1 P o8 DA HoAth N AT 3% (8
TR Y — AU E AN A AV B S B AR R A5 55
ZIAIZE R, BN, Kwara M T oo R ESESRAR R A
50.6%, A TAE RIS SRS K (64.6%) o
PRANE A3 R 2 AR 2 SRIESE 1 (8 SFA ZRAG IR R S
AR IER] T m] R A P ORI AERR

4 5L FNEIYL

Al AR ETE R AT AR5 T R B T PP IR,
XERE R A Al AL BORA I 7. #Aifn, Kwara JNE)
BORZEREEE R (X RAARAY ) ESE TIZNEY AT r R R FFEN
SRECR KB F i ] AR . MR UALL R BT b
AR, WP

@ Kwara MR REGEEBORETHUENE (487 NIRRT
M4 5@ PRBVAZER R ) o XADE T AR R SR A5
KhvmE R A 4k SCE . Edo JHAR Ondo MRTLAFIFIEL
A IBARI G S A R R S H S
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Research Achievements in Relation to Maize (Zea mays L.)
Crop Production and Productivity in Ethiopia: A Systematic
Review

Dessalegn Ayana

Department of Plant Science, College of Agriculture and Natural Resources, Assosa University, Assosa, Ethiopia

Abstract

Despite the conducting much number of maize researches in different centers a little change on production and productivity in Ethiopia.
Hence this review aimed to indicate how a maize production and productivity have been developed and used to inform that food security
concern body of the country. The author researched for different papers reporting maize production achievements, databases of peer
review journal articles, scholar Google and other web sites. A total of 70 papers were reviewed from which 20 papers are included
and from this 51.2% describe about maize production, 34.6% describe about productivity of a crop per area and 14.2% describe about
deficiency of agricultural input utilization by local farmers. The use of new crop variety and artificial fertilizers is relatively a wide
spread throughout the country. However, practical application on small holder’s field has less technical support and comparatively
traditional way of crop managements have been involved. Most of the research findings, particularly those from agronomic practices,
indicated that Maize has wide flexibility that is suitable for production.

Keywords
research achievements; maize; production and productivity
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Carcass Traits, Organ Proportion and Bio-economic Cost
Benefits Analysis of Broiler Chickens Fed Different Dietary
Plant Protein Sources in Sorghum-based Diet

Agida, C.A." Onunkwo, D.N." Ezenyilimba, B.N.” Afam-Ibezim, E. M." Ukonu, A. B.'
John, U.E.! Adje, C. 1.

1. College of Animal Science and Animal Production, Michael Okpara University of Agriculture, Umudike, Abia State, Nigeria
2. Department of Animal Science, Faculty of Agriculture, Nnamdi Azikiwe University, Awka
3. Department of Animal Science, Faculty of Agriculture, University of Port Harcourt

Abstract

A 56-day study was carried out to evaluate the carcass characteristics and organ proportions of broiler chickens fed sorghum-based diets
with varying plant protein. A total of 120 day-old broiler chickens from a reputable and disease free farm were used for this study. There
were four treatments, each having thirty broiler birds replicated thrice with ten broiler birds per replicate using a Completely Randomized
Design (CRD). The broiler birds were offered feed and water ad libitum. The growth parameters were taken on weekly basis. Carcass
evaluation was carried out at the end of the trial. One bird per replicate was randomly selected, fasted over-night and slaughtered by
severing the jugular vein. After scalding in warm water for about a minute, the feathers were manually plucked, each bird was cut into
parts for carcass evaluation. The relative weights of the cut parts were as a percentage of dressed weight. The internal organs, such as
heart, kidney, gizzard/proventriculus were all weighed separately and recorded using electric micrometer (3000g weighing gauge). The
findings from this study showed that all the carcass parameters considered showed significant differences (P << 0.05). Birds fed diet 3
gave the best live weight, slaughtered weight, defeathered weight, dressed weight and commensurate cut-parts. Soybean (whether cake
or full-fat) demonstrate superiority over groundnut cake and cashew nut cake. Birds fed diet 3 gave the highest value of thigh, breast -
cut, drumstick and wings, while birds fed diets 2, 1 and 4 gave less. The organ proportions of broiler chickens fed different dietary plant
sources have all the parameters significantly difference (P << 0.05), except the lungs though without any definite pattern. Average weight
gain and feed conversion ratio were better (P << 0.05) among birds fed diet 2, and 3. Cost benefits analysis per kilogram in naira terms
for birds fed different plant protein sources in a sorghum-based diets were significant (P << 0.05) among treatment levels. Least cost per
kg feed was obtained in diet 1 (P << 0.05). Cost of weight gained was (p << 0.05) low in T1. Cost of feed consumed was low for diet T1
and T3. Revenue, gross margin and cost benefit ratio estimated were found to high (p << 0.05) among T2 and T3. Broiler chickens fed
diet 3 gave the best parameters. The actual contributions of the experiment, is to alternatively replace corn with sorghum completely at
least cost with optimum performance.

Keywords
carcass characteristics; organ proportions; cashew nut cake; groundnut cake; soyabean
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IR Ojewola 25 A (2001) HIRFZTTT b AT & (R IEAY . B
H oy IR R DMEEE R R E SRR, NI, anoiE.
B AL/ BT Iy BIRRE, HH{EE I 3000g HLF-RINIGER

MR A R AT R B T R R R L T e 5k
(TESe (BRfrZshr, R HRNLSRM) tHEW. STk
BT 1 Fra AR AR . — T r N AR T
AR LU ISR AR, A7 ARG TR T i E
FRATRLLF G . W ASTHET 1 T RASHUS I PG HY
HETRLL A E . BRI RN T AR IS T
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T

AFEREAS . DI AR P H RE R R SR B ERIUE

* 3 BRETEENEQRARFAFRACHRE LG

LI R R R S E R, DU A B 4 H I E 24k Wiz v Tl T2 T3 T4 SEM
EE R ST fif 1400 15.00 15.00 15.67 0.66
R RS ER R DA R SR B I PR I R o s o33 oo 550" 033
HEER I B A BUR AR S 5 = o HT (ANOVA) |, # A JiF 22.00° 37.00°  47.00°  18.00° 3.56
e o . Tl 23.00° 34.67° 40.00° 19.00° 2.59
Duncan H£ 7% (Duncan, 1955 ) 4 ESHHBE R AL e
=R 23.00° 11.00™ 11.33 7.00a" 0.91
FUSE, BRI 1~ % 4. 1% 63.67° 117.33°  108.67° 56.33° 8.50
ArE 400" 7.00° 7.67" 533" 0.56
n .
i% 1 J-Lﬁ*ﬁﬁlluéﬂﬁkﬁﬁtt H?ﬂ 0.33b 2.333 1.67a 0.00b 032
e Ti T2 T3 T4 B 533" 11.33° 14.00° 5.67° 1.22
R 63.30 63.30 63.30 63.30 e A RE EFRa, b, . dEEREE (P<005) .
e 30 — — —
T (48) _ 30 _ o R4 SREFAFEYEQRARBFTABETER / AN
Sk - — 30 — FHH
TR — — — 30 25 Tl T2 T3 T4 SEM
faky (ZRH) 3.00 3.00 3.00 3.00 SRR B 85.04 8219 8332 8305  0.60
By 3.00 3.00 3.00 3.00 S H HE 17.86° 33.80° 36.01° 16.07° 521
Eh 0.25 0.25 0.25 0.25 SR g 480° 243" 231 517 076
o R 0.25 0.25 0.25 0.25 ”*(’Lii?i’jm 121.07° 186.17° 134.57° 319.07° 4.63
R 0.10 0.10 0.10 0.10 k%iﬂ"iibjzzl:
ST raitE .
i 0.10 0.10 0.10 0.10 (’ ) 0.58° 045"  031° 165 0305
NI
S Eis 100.00 100.00 100.00 100.00 T e
e T”if A 1038°  6.29° 1119 26.51° 8875
TR (%&=H17)
AN g T RS -
HEAED 22.26 21.36 21.36 22.26 ﬂTmﬂﬁiﬁﬁEMK 1038 1529° 119" 2651° 3715
ME(FE/F5) 3030 3168 3048 3198 (ZRAL)
E P c b a ~ d
PEELELG 1136 1148 1143 1144 $%£;;2;;¢ y 4.80° 13.44" 19.41° -12.85'  7.02
g EEnis L] . a
TE: 13T 00 P X FRDRL B T 0 R (R Bk 4R 2 3 AI5001U, 4 A R (Zhr) 146" 188" 274" 052 046
D3130001U | /%2 2mg (i 55 6mg\ THAZFE 4mg | HEEZ 40mg | £57%3% 0.05 -
L. AEPIE0.08mg, 5005, % 0.096 53, F¥0.06 53, £L0.024%¢, k. [[A—{7AF Effa, b, o, dEERRE (p<005) , WrAH 850
40mg. f10.014 57, i 0.014mg. fifi 0.40mg 71 0.25mg HiFUL . AT v F s S P T
R 2 LB RETREYE B IRARE RN A G EEHFE s EIntie

2y Tl T2 T3 T4  FIEEL
T 1000.00°  1892.67° 2016.67° 900.00°  153.67
JEsEE R 955.00™  1866.67° 1983.33°  850.00°  147.29
EEEE 90833°  1750.00° 1818.33" 778.33°  144.69
{BFERE 751.67°  1610.00° 166333 681.67°  140.69
/N 56.00° 73.67 87.67°  42.33° 5.52
KR 195.00°  228.67°  236.33"  115.33° 39.46
HeaT) 212.33°  354.67° 478.67° 152.33° 39.46
Gyl 139.00°  311.33"  281.33" 214.33° 21.87
A fi 102.67°  179.00°  193.33"  77.67° 15.27
b2z 88.00°  170.67°  181.33"  74.67° 14.73
Sk 41.67° 5033  55.67°  32.00° 2.85
BT 66.33"  82.33"  89.00°  47.67° 5.77

i F—A7AE Efra, by oo dEEREZE (P<005) .
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%2 WoR T DAE R E A AR W & (R Ta R 1A 5= i G
MERFEER, SERERH, TABRNEERSEFE R H
BEZES (P<005) . A48 1 ORFERATOREE
AR TR AR SRR AR RE . R, 17
W3 PRSAH TRITIEE ., BEEE, LEHE, B
EEAERRA BT B SRR 2 PG, XS
KR (LR el REH R THEADRIERDHT
%o ZERB|SER 2, 14 H8EL, R 3 BIPTGRIRNE . @
B, BRI e B R, EYEREP RSN ES
FIREE T MR AR 3 e — Pk B, 4Rt — %
B, PIEIEsy CORE, KRR ) S&ERERGX, Tk
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T Ojewola Al longe (2000) (ML, BIPYWGERAT Ay B, 4
FRIRST &R E R E . X5 Ojewola A1 Ewa (2005 )
FOTTF o 2 SR 50, Al TIE S5 2 P PRS 7 A BE R A
X ESE T ARSI NS S L B R & N .
TAHR 3 FOPS I RRE . BPN . REREATRE A B . SR,
TR 2. 1A 4 S TR, XEoR TR (T3) b
Ho b TR B RE SRRV RE D . SHEMbIAEMARL, TaAR
3 PRSI U th o a s

DU B A A A & R AR A SR PG 38 L 45
Fdnz 3 s, fiiRsh, I 200 B REBEZR (P <0.05),
(AR, OIS S E M — RS R
EARWR (Odunsi, 1999) , K ELIEMRIEH 4 1O RSB i
HENRKER TN Fib, DUSIEY S BT 5
R TEPERE R, R 4 P REEAREE (P>0.05) .
' RIIGERAE O TR MELRIAR AT RN T3 A
T2 frlR 0 ARSI SEES) B 3 APl (b 32 4 B LT (P < 0.05),
Rie i T HARE ARG SRR WRE
FIT - RERE DL M TEE R R 38 . /REHRYE Fernandes
A (2013) (ORERE], mREIARR IR A N ARSI
KRR, ASEE TR 4 R, SAEKCE R 2
SFRE (P <0.05) . {AME T AR PSR & T vk
BEBIROAAR (P <005) o BATRENEREZ 1 Tl
AP B P SRR o 6 P O A A & ORI B TR A
MR 3 IR — T AR R (P < 0.05) , il
TAIMR 4 FU PRSI RE A B i (P < 0.05) o RS & THER
e, B TEERFRARE S, I i B
52700 Jaji Z A (2011) | Taiwo S5 A (2015) HILIAHR,
A TAAIERBEEL (CRM ) (RMRA ISR, TRk
ZBTRAR . T ERFIR TR R B RERL I 2R AN
BEAFRIR, 100% B RFRFIKRGIEA REEANE A FRIR
BRIFEERIE S G IETERIRE, AEIF R E i, &
M EEENERIAESRENEEK, BT WG E LR
AERFRGEDZERTE (P<005) . {4 HRAET
AT . AR T1 A T2 TRRAY PIXG T v 3G R TR A
ANEHFELF (P <0.05) . (ki T4 fATE = (P <0.05) ,
HARSAERE BBt X 2M— TR s AR AN e 717

BH A AR SRR SRR R 1AM T3 R T2 (AR
NG, BT oo G RE R A OU LT (AMRTAIAR T3 A1 T2
I, TR A (P <0.05) , ififamMeik T1 A
T4 I, BT ABIR (P <0.05) . fAEHESESRERH
N T ENTERIERE, BRI T PG ERIEIITHEE
A e AR AE D B A, X AE IR Lo

DLERIEA M RTEGTER, @R T3 RS HEF)
B (P<0.05) o BFIFETR (P<0.05) ik T4 NG
FREATE, ©RIIERER T4 PSRk, Xit—
BNTE TR E E IR R, KR T NS5 2 R
PLERFRR, MR XMEYE IR EARSERSE 4 TH
PERIRZRSEN, Taiwo 25 A (2015) Fll Jaji Z A (2006 ) HE
i PSR R (CRM) i AN FUIEA TR A A
T, T NS A E S ST K T . Freitas 55 A (2006 )
SRR, LIEHA (CNM ) DL 25% KISy S BIRA PRSI,
LFTICEINE S, BUAPEIR. Gomes %A (2020) fEIAIFR R
FREF, B ERE IR A AR 5% BERRRE T
TRRARIE B AR . A AR o (P < 0.05) 7E T3 J i
JE R T2 fakR FR PR A R AE AN R e, T4 rives
TS NIHE ., XEE R R AR RS RV A T R N E TR
FRIGFS, TR, e REETR | A, sk
B—E RGN E, M NTEET 1.

4 &g

AR 30% SORARVTARE 3 FUPOGEE RS . S B
AL G A DT TR IREE, e 30% AU
TR 4 FIEE . e B ANLRERC RS A HAS T HAER
BREYE SRR HE, AR A & 55 R R
HARM 5T
%3
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Discussion on High-yield Cultivation and Assembly Technol-
ogy of Selenium-Rich Rice and Rapeseed Rotation in Taoyu-
an County, China

Bangxing Ye' Keping Jiang? Haijun Hou® Jiaqing Wang'

1. Comprehensive Agricultural Service Center of Zhangjiang Street, Taoyuan County, Taoyuan, Hunan, 415700, China
2. Selenium-enriched Products Research Institute of Taoyuan County, Taoyuan, Hunan, 415700, China

3. Taoyuan Ecological Experimental Station, Chinese Academy of Sciences, Taoyuan, Hunan, 415700, China

4. Leading Group of Selenium-enriched Functional Agriculture of Taoyuan County, Taoyuan, Hunan, 415700, China

Abstract

Taoyuan County, China, is a large grain and rapeseed production county. Taking advantage of the resource advantage of soil rich in
selenium in Taoyuan County, it promotes high-yield cultivation and assembly technology of selenium-rich rice and rapeseed rotation in
one-season rice area, optimizing the aggregate structure of the soil, improving the soil ecology and reducing the content of heavy metals
in the soil, laying the foundation for the continuous increase in agricultural efficiency and farmers’ income. Through rice and rapeseed
rotation, the overwintering base of rice field borers are reduced, and the incidence of pests and diseases in the coming year is effectively
reduced. The implementation of supporting technologies for rice-rapeseed rotation cropping and the widespread promotion of high-
quality varieties and planting techniques have improved the level of farmers’ planting. After one season of rice harvesting, most of the
farmland is left unused. Using winter fallow fields to develop selenium-enriched rapeseed industry can actually increase the income of
farmers.

Keywords
selenium-enriched; rice and rapeseed rotation; assembly; cultivation technology

oh E B B R A R P R R A AR AR
B2 v TTpmf 2 BEEZE e EhUR’

1 BkIR B T nE A ZR S RS L, HhE - 751RE Bkl 415700

2. BIEEE = AT, HE - @R ki 415700

3. hEREEBIR ARG, PIE - iR PEIR 415700

4. MRiEEEMEhRER AT S/ NE, IE - iR HkiE 415700

=

FEMRE R, WEAESRE, AANRELIRT SMAFTOTRLS, E—FBRIET GGG = RITH KR
EBA, AT REAELEN, KELEAS, BT LEETLEE T, ARLGFEN, RRYKELTAH, @34
WK FEAR, BT AW RGEELEE, ARRT RFRREGL AR, FfmEAERERR, 2R RRA R
b AR, AT REAFFHAF, —FKBRIE, RFSREHRNET, ARALRET, GBI, fEE
A3 IR PN
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HAE; FaihibAE; AEALE; HEHAK

1 BREERERN R F7E
1.1 mfh & A

IR RO TR AR RE ISR HE O, i %
EriE OO BRI 32, AR B I S FE TS,

[fEEE AT 383, DEMEIRA, SNRZIh, M
BRATRARERIUBHRIRSE. SRR #i7a:
312762776@qgqg.com,
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FORIFRRICRIE, Rl EReRE R ER A, ATk
FETE 7 600kg LA |, JHS2E 7 150kg DL b, EHAFTRR A
1000 JoPA Fo

1.1.1 KAG b it 4%

PRI E R BRI 7 | R ATl Ay i i (B
HR SRR ) o N HIBI EERY, EORIRIE . /=R 1EaT |
EEWIEE . DURRAE SRV, It 2646, R
25, BFEE2S. B 1377, FE&EIT 1195, ST 5438,
E 2255,

1.1.2 ih R A ik 45

EREDUTEIRIR . DUBERIR . B i M T 2 e U
SRR, A0SRk 99, WA 631, Ak 518, BHE 2009
e 62 %, AT, SCBDNERNRSE R i doR
AR5
1.2 ERHREE R

W5 A LR RO SRS, RS Ra A MY
FIREAEIE I, AL S SRR 50% DAL, AYUIERT S
P FEEL, VARE. DL, S& 3 m M AHUIES . KREEAE.
AR AR EAEEL A 2 - 1 2 3, FEFEEHERNERTE .
HERHEARFR IR IR, B, SRR, TERETS Ry ReAe N,
BEEEIE. BEEHFFE NY/T394—2000 F9R0E, B2 LR
ZEF BT VEICHI AR, TR BT
KRR AR
1.3 K& LR AL

ERHERE AR, e RARDE, AYbhiE.
A SN I SR PR BRI . (ARG T NY/
T393 B, ZEhb Ry R LRRE, HEEss
R, B, B2, oBREUHER RS RS2 AR
Ko M RZGEME . Mzotebrd, SRR ME, B
2yl i, MIZhEdE, FZG5TEER “HEE” RHERE M
1.4 BZiEK T %

1.4.1 #2K i 2%

— W ARRE RS 2em 247, SRR GRS FH 25 FH IR T
BRIFGEH RSN, FADREAE AR,
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1.42 5 % Rizim

2 R AR EI LI 80% A HHAITE, WiE
HDME, HA ORI AR, (R, R
[O1ER, 20, R G o T g, 3 2 HER R
WA ELAGRAK N, FERIARDIREA 2,
1.4.3 IR IR

FEKRERER BRI, AT 10em DL _EGOKIHIE.
1.4.4 2 ZFRATHT K

—RRRCGER AT 7d WK, BRERKFREN UM R AN e — R
ST L.

2 —FKEEMHIERERAER
2.1 MFALER AfhE

O¥AKFEM TR, B EmE, TEREMET
KM 15% LB RTIGADRFIRER, #0R “PUD—" bRt
FHATIAEER, RI—mW T e, — AR, HE
/N (R EEPREM RN E A2 S0P R ) .

QAR PR H G E B ATE 1.5kg, BB
B IR 1.0kg,
2.2 KHER

A —E RIS, FIHEMILESEH, —i&
FER AL H M . R EZUS I, Y 3m, FAERY
25~30cm, HIFRETRIIERE BT 7 FIREE, HR
BUNHBIFLE <+ TR, FEEER 35~40cm, HPYE
JFEE , BEAEE 30~35¢m.
2.3 FIEZE

BEE R AT JAH 23.3 x 26.6cm B
30.0 x 20.0cm, fgH A, B G EE K T SO E 20~22
TR
2.4 fEkERE

OrERERHT, A HEA 80kg = Wi A N R
TERHLRE,

QIEAKFEEEN (2~3 ) , iR 3 2.5~3kg F2 .

OTEKFEE I (4~5 1) , MAEAMERIE, K=t
T IE 1g+ 18 W (4 571) 40g+ 21 # 75g+ bR 25 50g B il A% 15kg

IKIER, HEWE 15ke, S EMIERE 6~7.5kg, (2978E.
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@/KFEsyEELH, HEIKE, MmEH-aIbiEEie.

G/KFERFELAI, FHEAMERUE, K= e g+ &
Pt 40g+ 24 75+ R 3% 50g+ Bk 40g+20% K - Bk
BERZ 15g (5% FREFPERAL +15% BREERZ, =— i £ R
BAEZEERANES. 1%, (KRR BHIEL 15ke 7K
i, T EWE 30kg.

@K FEHER RN, B TE IR 1+ R gt ) 40g+
P ER — SUHT 40g+ £ £h 40g+20% TR - BREE I 15g BD AL
15kg 7KIEHE, BFEMTE 30kg.

B RRAELRIERT IR E RS CRHBRIE) |
PIRSE, RIIARE, HEFR., KA, KRS
PRI E
2.5 mAEIA

KB RS AR IGR R E,
PABAAZE, URKE, DHIR5E G o e Pimnd, K3 | IR ez,
ANMEAEE. SEREEEALY, PEHZ, JAPia=HR
PORs (=R REAERHE . . ZRUERRIRE KE)  (PUS:
SRR . R . RS ARSI ) .

2.6 X A#E#HER

WeElseresa , AT =7 (EE. . Fid)

B, MR (ERE) HEATElT .

MK EMBIZEERARER
3.1 |FEEK

— RO A R R 0.12 B, EHEE S Y
AR 1.5~2kg.

3.2 &R HEFh

OEFERTEHA9 H15H—9 A20H, SEAHEEH
1 200g, MEFRE, .

QBRI A 8 H28 H—9 A8 H, FHEHkH
Pt 30g, AR SIRE, RRIERUEMISKE R KLIX,
AT
3.3 EAEHE

O EFEFEFTIL, AR .

QiatF B | e i BkER AR R, 2 FRBTA SR .

QiR YFAE, W, SR

50 RAAS .

@YMITESTE, ST A 5~6 A, 5 fEIK (15kg) +
25 1g (BHIEmIE ) + EEAE 1g (RhFEMETE) +
EPRHT 1g (REDCATER) + 2,

OEZy771k: LREIIREIER, MK BRI E,
RS, RREEE, DU =L,
3.4 &EEBAE

EREHEAH (H) &2k TIK 200kg, i)
HHLZIRAE 10kg, FR3E 3kg, WAL Lskg PEANZHE 3~4 45,
LRETESI BRI o R RIS, MBS 3~5d fk
e R AL 200g.

3.5 KHE®E

OIEAEHEH : BEk/E 5~7d BRiiiR & 5~Tkg, AN
HEE b N PEIRHE, 2SR FRORREREITARES, B - BeR
SER o

QIR EL: EREH 2~3d WHESEE AL ABR B — R,
FERARH RS I E—R, T AR R st
B, BRE T RIFEHRRE—R,

QIEEWIK: BHEBZAWS ARG, BB =4,
Dalniivie

@Ik, X2n)E (12 H18 H—12 H25 H) {1
EIEN- IS, —HKE, Make, SaltEsi
EYENE AN 7.5-10kg, —2KH, Mg, DSt
HE, FEEEEEY AU 12.5kg, R Skg. =20,
M-t g, DUEEAE, SEdEEmEEIE ST
15kg, FRE 7.5kg. FHFITH—HUG, RNHEEKBTIR,
BREHE, B RIS TR AL SRR o

Omtr =2y

B MIEERRK S 5~6 MH, &EFEK (15kg) 5
23 1g (B 1R ) + BT AE 1g (RMFEMTE) +
FHRZF,

FEx: B (12 A N —1 AR (S = 35~
40cm, SIEEN ., GIFEK (15kg) + PG 1gt &
AP TEIPE 1g (APFEMRREE ) + 1 80% Z#7 FFLiH 1000~2000
S+ B 40g (BHIATHREIZR ) Bohilng 15kg bt ,
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S

T mEMHE 30kg.

E=k: AR, BEZH EA), BN, RERE
FARBIE R, JHeM e KPR, TERRISIBE, 5=
ZoRh | FEAG RS E KR, VRS B

I, AR 4 Hrh AT ANUBTE— SR B A

3.6 &I E
TR R R, SRR R, WD A IE

KR, SEIMCEINERE, SRR 15 fAR A,

40

e FRSCEIATLE W, PRIIE 5 AR alcElsEse, R —2F

R,

Sk
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[2]  BRAEEn S RIBDE, G H IR AR A PO e - R B R
S 52 ST B UL RR,2019(8):78-79.
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