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AGEMENT PRACTICES, TECHN
FARMERS N NORTH - CENT

IQUES AND LOSSES ON

o, nd Winowing, drying, bagging and transportation; while 4% of
d.storage systemis and 63% of the farmers market their paddy rice directly,
farmers ‘ bove the ground leve] during
; of farmers threshed on bare ground. The result indicated that 99% of
fqr_merswinnowed manually; 97% dried in the field before. threshirig, 88% used bags for
~.::storage, Thg_réjsqttsfréyéaled that farmers in the study area are: affected by rice post harvest Tt
A 'lb’s_Sé‘s‘ during-harvesting; threshing and winnoiwing were Significant Gt 1% probability level.
Storagelosse\s were ‘significant gt 5% level of: probability_ while parboiling lossés was
significant “at, 10% ‘Pprobability level. The study ‘recomniends adoption ‘of "improved
‘technologies dnd chines by the farmers to reduice losses. «

h‘ar\'/es'tmg,- 72% o

use of post harvest ma

Key 'Wv':‘)rd_s:' 'Pdsf llvldrve-st, Losses,

Income, Quaﬁi‘ativ'e, Quan'titative, Improved tet’:‘hno?ogieﬁ
Introduction ~ = . 60, Faro 61 and other local Varieties. One
 In Africa, tice is"the-fastest ‘growing

ST ———

-

food source and its demand has been
growing faster than other parts .of the
world far more than the- sub-regional
‘population” - growth " in - recent  years,
-(Competitjve -African . Ricg:_ “Initiative,
+_2004). Due to the proximity of the study
“areal to. National Cereals Research
- Inistitute, were the technologies emanated
" most. of the farmers planted improved
varieties such as Faro 44, Faro 52, Faro

- 2002).

—of—the most critical factors
production is rice post-

requires utmost attention as rice is the
major staple food in the world 51
-grain produced has to pass thro

ugh proper

- handling before consumption (Mejia,
. A post-harvest system - is 2
sequence of processes as a part of rice
production c¢yéle which s

techniques or treatments- applied to the

economic part of rice harvested from the

This work is licensed to the publisher under the Creative Commons Attributions License 4.0
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Rice P | ;
ost harvest Managémen_t Practices, Techniques anqg Losses

e dechniques and Losses........ ....:...Usman etal.

field for the py , ,

, ‘Purposes of ing p . .

nto a form concrlfuon iransforming it cultivated for rice production. Many

adds valye. makes it or composition that ) Countries including Nigeria had not been

its 'shelf-li’fe and 1 S;f(’mbl.e or prolongs able to attain self-sufficiency in terms of

edible TS makes lt" usgable or rice production despite huge potentials
Post-hatvi . N A ~and. government interventions in the

1 £ vest rice 1955 €ncompasses sector, which- may be attributed to the -

0SS ol "grains " in: quality and quantity '

between tha ! point: ?

Ay a losses, encountéred by farmers’ during
6 v o voft haWe§t - and post-harvest operations. Sequel to the

el of the crop (Harries and ' above, this study examined the effect of
Lmdblad’zooz)POSt‘har\’eSt losses are ‘rice post-harvest - losses on farmers’
. th?-' Major: problem: in - all" food:: crops - income - in" North- Cenitral, Nigeria.
production, 16sses occurred during harvest Therefore the study 4im to describe the
and post-harvest ‘activities. ‘Post-harvest : nanag A

e t-hay post-harvest manageruent - practices by
losses significantly affect the livelihood-of farmers in the study area, identify rice
farmers across the val : e

! ue chain by reducing
valuable income -and profitability. ‘The =
annual demand for rice in Nigeria- was

estimated at 6.9 million 4

post-harvest “management techniques
" _adopted by farmers in-the study area and
~ determine the effect of rice:post-harvest

A metric tons which ~ losses on the farmers' income in the study '
about 3.7 million metric tons: are: locally ~  area. - Pl et A g
produced, ~while- 3,200 hectares: s _ L b LR LG §
Study Area2clor Sl Fe T o oy
_.1'." i ' ¥ |
_/’ ; ‘ : : i Y :
_ Fg 3 I\;Iap ofNige f'/St ate showing selected Local Goverm‘ngnt | &
§TERL RN N ° 20’ N of the equator; and longitudes 4°
: ; was ed out in Niger 11 20N S b o SR,
£ The study .:IN'}?z §f£ was created out_ 30" and 7° 15" E of the equafor.- Kaduna
Statey TR S o st 1 176 State and FCT are her borders to the
of thg therll' I:%ét\;e en"]atitude 8° 11’ and North-East and South-East respectively;
The State lie
' " 645
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Zﬂmfara State borders the North, Kebbi distinct groups. The first stage involveda
State in the West, Kogi State in the South random . selection  of  two Local
and Kwara State in the South West, while Government Arcas each from Agricultural
the Republic of Benin along Agwara LGA sones | and 1I and one local Government
boz}rdcrs her North West. It covers an Arca from Zone III. The selected local
estimated area of 76,469,903 square km Governments  Areas Were Katcha and
and the State' has a population of Lavun for Zone I, Shiroro and Paikoro for
3,945,772 (NPC, 2006). According to the Zone 11 and Wushishi for Zone I
populatron growth rate of 2.5 percent in rcspccuvely
Nigeria (World Bank, 2013), the - Second , stage involved random
population of the State’was projected to selection of villages from the selected
7,003,745 as at 2018. . Gwari, Nupe and Local Government Aréas. Third and last
Hausa-are. the major ethnic:groups in:the stage involvés proportionate selection of
State (Usman et al 2017 Ndag1 UM; farniers:iii: the - sélected villages. based on
2012) - e I £ el the requiired- sample:size: However based
nger State experrences dlstmct dry ) on the. populatron .of ;rice farmers in the
and wet:-seasons ‘with: annual rainfall’ fice: productron clusters of the study area; -
ranges bétween 1, IOOmm to 1, 600mm _ smce .the. populatlon are small as the case
The averagé minimum_ temperature is- w1th rice productron clusters (vrllages) in
about 26° C-while the average maxr'mum the “selected Local Govemments Areas,
temperature-is-about "36° C. The mean the Yamane fonmila was used in the study
- relative humidity ranges between 60 “to select samples’ proportronate ito:the”
percent (January to February) and 80 populatlon in each commiunity’ as crted by'

percent (June to September).The state falls
- within theguinea' savannah ~vegetation
s belt whrch supports the cultivation ofroot
Al crops and grains; The predomrnant CIops | g
- are rrce sorghum millet; yam; groundnut
‘and cotton (La al et al; 2013). Livestock .«
suchas poult small ruminants and cattle. - inthe study area. ;

are also raise y the farmers whrch serve ‘ pa alyszs ‘

as means of savrngs &3 i 7 Multiple regressmn analysis was usedj
, to determine the effect of post—harvest

losses; on the rice: farmer’s income

Israel (2013). o

llection : /. =/

‘Were collected from pnmary and
soutces' usmg personal.
'and structured questlonnarres" _
stered to [200 selected rice farmers 0.

1

Methodology :

: Samplmg Techmques (Basavaraja etal.; 2007, Taherzadeh etal

' Mulﬁtage sa.mpllng method was—— 2013). — R
used in-the study because the ‘population The implicit form of the multrple'

of 1nter'est is large and multi-stage regréssion models is as presented in
‘rsampllng d1v1des the pOpulatron into equatronlbelow : g

Y f(xl, X2, X3 X4,Xs5 5 X6, X7, X3, X9, €i) e (l)

F6ur functronal forms were trred and therr eXphcrt expressrons are stated in equqtrons 2 3,
4,and 5 5
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Lol Result and Dlscussmn

5 Rlce Post harVest Management Practlces
i_ in, ithe StudirArea

£ s
: practlced r1ce
- wmnowmg,

‘,tran' ‘ortatlon “while 64% ‘of ‘farmers

Rice Post harvest Management Practices

- "'Lmear

Y +
d b1x1+ b2 X2+b3xa+ ba X4+ bs x5 *‘bc X6+b7X7¥'b8X8+b9X9 b

a
Y-— Rice | output (kg)
- Xi= Harvest losses (kg) ”
Xy = Transportauon 1osses (kg)
* X3=Threshing losses (kg)
T Xy= Wmnowmg losses (kg)
Xs= Drymg losses (kg)
5 Xs = Storage losses €)1 l
=Parbioiling losses (ﬁ)
Xs— Mrlhng losses G’%)
Xg Marketlng losses CNL)
error term

j The | management - practices

- dlstrlbutlon of rice post—harvest operations ©
B mthe study&area is'shown in table 1. This

S1C; actwmes camed‘ out d
a.rketmg of ricé: Farmers

- rare .mvolved in dlfferent practlces in rice -
post—harvest' aspect ' wh1ch varies from :

location t0" loca’non, _ whxch “aimed' ‘at
producmg better quallty rice. The result in
Table: 1 revealed that 100% of the farmers
harvestmg, threshmg,
drymg, baggmg “and

storage systems and 63% of the

,,,,,

” rice farmers . market “their - paddy "Tice |
dlrectly w1thout further processmg This
agrees w1th the ﬁndmgs of Danbaba et al.,

chhn“iqucs and Losses

- —— . o "
L el il 5 "

................ Usman et al,

o @)
E.\poneutml - ' '

, Y-—bo—*-blX1+bzXz+b;aX3+b4X4+b5}(5+136X6+b7){74_ng8 +b9X9 e . ‘ 3
Semi-log: : It SUSHOATS |
Y—bo+b11nX1+b21an+b31nX3+b41nX4+b51nXs+b51nX6+b71nX7+bsInXs+bd lnXg vei @)
Double-log:. . ve)”

V 1nY—b0+b11nXl+b21nX2+b31nX3+b4lnX4+b51nX5+b61nX6+b~‘,1nX7-{—b81nX8+ b lnX9», e. (5)
Where SRR |

O D

P TR
B

_' ‘ :(2010) who recorded that farmers carned

-out, major rrce post haxvest operatlons m o
* rice producing’ clustérs: The result also
* shows: that; 31%: . of ..-the respondents

. ‘practiced parbmhng of paddy and:28%, of
-+ the respondents als ;

)4 practice. mﬂhng of

“ rice, " 'while "27% . of ‘the: respondents

: handle’ milling:  machines.

-respectively.

practice, - - milled - ‘rice marketmg

~These rice parbmlmg,
rmlhng and: rnllled Tice marketmg are

mostly performed by.women, though men

for;" them.
However, packagmg and ; brandmg of

} rmlled is done: 1by 3% of the respondents

647

which shows Tow level of 1ocally branded
rice" in ‘our markets ‘Majar rice] post-

vharvest Operatlons are bemg practiced by

farmers in ‘the: study area, though at
tradmonal or manual level. Packaging and
brandmg are bemg practrced by very few
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farmers which has effect on the income of
the farmers, This results is similar to the
findings of | Basavaraja et al.- (2007),
CIRDAP (2010) and Danbaba et al.

(2010) and [RRR (2012) who reported that
produced on the farm have to pass through
series of operations and exchange before
getting to consumers.

Table 1 Rice harvest and post-harvest management practice

Variables

: Frequency Percentage
Harvesting 200 100. .
Threshing 2000 100
Winnowing 200 100 .
- Drying 200 100
Bagging 200 100
Transportation- 200 100
Storage . S U e 64.0 ¢
Paddy marketing 125 63.0 ‘
Parboiling of paddy 62 ST v B
Milling of rice 56 28.0 Dtk ks
Packaglpg&.brariding' - g TR s e S e B S LR S et P
Milled rice marketing = 53 200y g b Ty |

*Multiple response allowed '

Rice Post—lmrvest Management
Techniques in the Study Area
Table: 2. shows the distribution of

~ respondents according. to different post-
- harvest management: techmques adopted .
.. or practiced by: farmers:in the study area.
- “Rice post-harvest management techmques‘

1ndlcated whatxshould be done when it

.- should'be done how:it should be done to

prevent’ or reduce Josses of rice and
enhanced 1ncome Table: 2 shows that

- 97% of farmers cut their rice 4- Scm above

the ground level: during harvesting; only
3% practiced panicle harvesting method.

‘This 1rnp11es that farmers in the study area

harvested rice manually usmg—s;ckle or——
knife. It also shows that 72%- of farmers

threshed rice on bare ground while 28%

thresh on tarpaulin or sacks This explams
why the locally - produced rice 1S
characterlzed by the presence of sand and
stone, since the grains are threshed on bare

! gﬁ)und which affects the quality of the

product and market value. The result also

shows that 99% of farmers winnowed
thexr rice manually which causes losses of

648

 28% . ST
‘ transportatxon whrle 18% used ammal aga oo
" means of rice transportatron The results

gralns 97% dned therr rice in the ﬁeld

“before threshmg, causmg high percentage

of - cracked gralns '88% used bags for -
storage of rice. The. result also shows that
47% of the fanners used blcycle or
motorcycle for the transportatlon of 1 nce iy
.used 'car- as"'a means. of, rice .

mdlcated that sacks storage system paddy
marketing - through ‘middlemen - -and
traditional system of rice parborhng is
prevalent in the study with 92% of
respondents 71% and 64% respectively.
"The results also showed that steel

huller mill is’ commonly_used in the studg

area by farmers which recorded 51%,
while measure (mudus) is the major means
of marketing milled rice in the study : area !
‘with 54%. This implies that the yield of

milled will be lower compared to other
1mproved mills that gives high rmlhng y
recovery and use of measure gives room
for more bargalnmg from consumer
compared to packaged rice that has fixed

* price. The results in Table: 2 revealed that

Scanned with CamScanner



i ; racti : and LOSS€S.uermmrsrnns Usman etal.
Rice Post harvest Management Practices, Teg\bnlques an

79% of the rice farmers in the study area findings of Didier et al. (2013) and Abebe
sold their produce Within the first three ! and Bekele (2006)_ whg re_poned_ that
month of harvest while 21% sold theirrice farmers sold off t}}exr grains immediately
within six months of harvest. This could after harvest, makxng them to bg: ?u_yer of
be due the fact that farmers needed to pay - the grains for fam}l)f- c'onsu‘r'np't'lgni’but
for debt, school fees, medical bills and - contrasted the findings' of Kammslg ‘and
ceremonies, majority of farmers’ sales off Christiaensen, (2014), who reco’rded that
‘their rice’ within three months ‘of harvest  20% of total ﬁrodu‘cpon is”kept for
Wwhen the prices are low, thus resulting to household ‘consumption or. future
low farm income. This agrees. with the marketing,. ;
mﬂl'{icé l\iarVi:s't"arid post-harvest management techniques
- Variables . - oL Frequency
Harvesting. j :
Panicle harvesting -

Cutting qb‘_o“ye‘, the'ground

'pr'acti(':éd, by the resp"Onde_nts
+ - - Percentage

R 300

. Threshi
- Thre

n

rpaulm or :sacks‘ 7 | 56 .
o nooning on Bare ground | [ ¢ 144
< Wm'ri"gwiﬁ'g . 8 . N |

. - Manital winnowing = ..., oo o197 i
k - Méchatical winnower © - U S D I '
. Drying' -\ : N lf g

~ Field drying before threshing © - o194 ;

- Drying after threshing =~ . - 6 . i

» 175” 5

poWne bags; v, ey 19
- ‘None (d ,\_nbt"ﬁse'aﬁ“y‘ of the abovey " 6
; . Tradsportation -~

oo BieycleMotoreyéle DS

Pots}

: Pgﬂd&Markétihé j L T 70 -_ ' TR
: ,.COntracts5Marketiﬁé - . 14 APPSR SN ¥ W SR
: Middlemen ) ;."'. y '

i USRI SV
_.* None (do not use any of the above) etk : ~ ’
" Parboiling. " v
-Imptoved system el _\ P
- _'-‘:Tr'_aditibnal System - ! 128 | A 8.0
‘None (do not use any of the above) - cg e e R

7

© 649
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1.5

*Custom milling - F oy ' 3 20
. Rubber roll mill / 4 - 5'0 5
Steel huller mill = _ 101 ' 46.0 i
None (do not use-any of the above) 92 2§ .
Packaging/branding - 1.5
Packaged and branded milled rice 3 55 5
Measure (mudus) ©107 '50'0
None (do not use any of the above) 90 i
Milled rice marketing : , {1.0
Open market 22 :
Contract marketing 18 ' 9.0
Middlemen LI 85 42.5
Nore (do not' use any of the above) 75 . 375
Sales of harvested rice grain ..
Within 3months of harvest - 158 79.0 , »
Within 6months of harvest T 42 4 a0
*Multiple response allowed. o B - '
Effects Rice Post harvest Losses on ‘expectations. This implies that during rice |
Farmers’ income in'the Study Area post-harvest operatxon Tosses s1gn1ﬁcantly '
The results in Table: 3 shows the four affects the -income of rice . farmers
functional ~ forms ~used in regression positively in . the : stUdY area ~ The
analysis- ‘Semi- log furiction as the lead - . harvesting - Josses, threshing - losses,
equation, with R2 value of 0.3613 which winnowing losses and storage | losses were
1rnp11es that 36%: varratron in income’ of positive | 1nd1catmg increase in' rice
the 'rice farmers from harvestmg to farmers’ mcome (Gt’use 2010) reported
‘marketing was explamed by the nine * that durmg on farm activities farmers” _
-:-explanatory varlables included in the . . expenenced srgmﬁcant Josses. of ‘their -
~ model. TheF ratio’ 14.34 was'si‘gmﬁcant‘ - grains, ‘Wwhich mvanably affects their: . - :
thereby mdlcatlng the good fit of the ~ income. Whenthere are losses the farmers
regression models.: The result further output will be low, hkewrse the income
" shows that harvestmg (Xl) threshing (X3),.. .. accrued to' the farrner Thrs is .also in
winnowing - (X4) ~were  statistically consistent with the’ findings of (A51edu _
significant at 1%probab111ty]eve1 storage and Vas Gastel, 2001, Basavaraja et al.’
losses(Xs) was' statistically significant at 2007, FAO, 2004, and Coker and
5% levels of probability whrle ‘parboiling Ninalowo, 2016) who reported that post-
_ (X;7)_was’ statlstlcally srgmﬁcant at 10% harvest losses affects the income of” the
Jevel  of 'probability, indicating therr} - farmer, Tiving standard and wastage f—the
_coefﬁcrent conformmg to” the a pr10r1 - national food supply. .
/ //H ) ) g e ey T
34 |
W
\
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Rice Po :
st harvest Management Practices, Tecllnlques and Losses.... Usman et al

Table 33 Regressmn an
alysis on the
e : Tiheittn I:ffcctEof rice post-harvest losses on farmer's income
i ; xponentxal form  Double-log Semi-log form
2 Coefﬁc t - orm
P el Tt T
H L T-values Y ' TR
3”“”05565 (Xn '_ 2463166  0.641 0260 9373475
Trans ortl ‘ (G.53)rer (@16 ey @91+
P osses (Xz) -29270.83 0.075 .. 0015 1 -6947.15
i (-0.45) (0.30) £ (0.32) L (0.51).
e V3 ,-‘(43%12;51 0414 , 0;178 4020125
. : (081 T4 (2.68)128
Wmnowmglosses(x,s) 389697.7 2.068 (4 ) el £195321;3'9
L (334)xx (4.35)** ' (3.92)8r
. Drymglosses (Xs) 18204, 97,.-_, -0.321 E1187l 69
= L T edAD 0.48 068):
Storage losses (Xsli .'f L 5984 T l).OOO) Sl o
S (Essy - 0.46) i @iy
Parbmlmg losses (x7) ~7.069 ' ©-0.000 ! + 29494, 30
__ sy (1.90)* : :
Mxllmg losses (Xs) L 8.391: | 0.000 l
S T (142), (2.13)%*
- MarketmgLosses (Xg) 3. 933| - 0.000° o ‘
st “(126) (1.57) 5 e
573165 11.708 - - 8
Lo(L02: (55.4_5).*&' G ATPE.
0.38 0.33 il L e Id36
11.86 - NE SR 434

Numbers m parenthes1s are t- values b Level of 31gmf c

' Conclusron and Recommend‘zlxtlons
The s dy ‘examine rice;post harvest _
- ices; i1 techmques and '

'any. other cereal; - gram Durmg these |
handling stages magmtude of losses are.
'encountered by farmers /Wthl’l many do

‘not recogmzed as Josses. However from
the« emplrlcal ﬁndufgs we concluded that
: r1ce post | harvest rrianagement activities such
' lrarvestmg, threshing, _wmnowmg, storage,

processmg and marketmg prevalled in the

b study area. Farmers in the 'study area

losses

'parbollmg operatlon proper cleamng
before steppmg, soakmg af the nght
_temperature and moxsture content proper

d av01d contmuous orl rapid -

\' T ,'l . “\. -“*»;

-

post-

‘experience” - s1gn1ﬁcant “during 'References _
harvesting, threshmg, winnowing, storage Abebe, H.G. and Bekele H. \(2006_).
~and parbmlmg Qperanons ‘Therefore Farmers harvest grain

651
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