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Abstract: This study evaluated onion sterage losses among farmers in selected Local Governmeant Areas

1 (LGAS) In Sokolo State. The four LGAS were purposively selected for the sludy, From the LGAS, 80 farmars
were randomly selected from 16 purposively selected villages. Data on onion storage losses were collected A
" .. fortnightly between December 2002 and September 2003, Descriptive statistics and multiple regression -1
analysis were used for dala analysis. Rudu, room, dabi and bukkafutubi were the storage siruclures
f commonly used by respondents. An average of 4, 389.2 kg were stored for a duration of belween one 1o five
n : manths. Rotting, dehydration and sprauting were the major causes of siorage losses. Results of the multiple
regrassion analysis ravealed that quantity of onicn stored and duration of storage had significant (F<0.01)
influence on slorage losses. To reduce the level of storage losses, larmers should be educated on the
l general storage procedure for onion. Research ellors should be intensified 50 1hal hetter and marne officient
i storage mathods could be developed, the use of bukkakutubd storage by farmer should be encouraged for it
gave the least storage osses and the establishmant of onion dehydration plants buy the privale seclor ba

ancouraged to process anion inle mofe durable producls,

o R

CITATION: Dogendali, 5.0, K.M. Baba and 1. Mohammed. (2007). Determinants of Cnion Storage
Losses ameng Farmers In Selected Local Government Areas In Sokoto State. International Journal of

I

_ Agriculure and Rural Development 10 (1): 64 - 70

Introduction

Onion {Alium cepa L) is second only to
fomato (Lycopersicumn lycopersicurn) as the most
important vegaable world wide (Grubben, 1977). It
is a wvegelable crop that is ealen in almos! the same
quantity throughout the year (Regmi, 1994). It is
also a vegetable crop that can be stored for manths.
This is possible because anion as a slorage organ

. respires al much slower rate and will therefore

remain {resh for much longer period than other
vegatables (Fordham and Biggs, 1995). However,
poor of inadequate storage faciities and methods
comman wilh the traditional practices have resulted
in haavy lnsses 1o stored crops. Poor storage life of
bulbs was identified as one of the major onlon
storage problems in the tropics whare ambignt
slorage temperature is almosl universally used
(Currah and Proctor, 1990). Sprouting, rotting, loss
in weight and post harvest chemical and
biochemical changes wera reported by Ogbadu
{1983) as serious problems of onion storage.
Badnarz and Kadams {1986} asserted thal loases
caused by rofting and sprouting Increased with
larger bulb size. Curah and Proctor  (1990)
calioned that, onion storage under amblent
conditions may becoma a problem for the producer,

© who has 1o balance the cost of slorage, the loss in

weight incurred during the drying process and the
lkaly losses through deterioration in store, against
the possible risa in price ¥ markeling the crop &
deferrad for some weeks or months.

. The main reasons for stofage losses
aspecially In developing countries 1s the inadequacy
of siorage facilties (Boumans, 1985). Currah and
Proctor (1990) identified four main onion handing
groups:  farmers, middlemen, relallers  and
govermnment and thal maore bulb onion are stoggd by
farmers than any olher grouping, It could thus be
assumed that the number of farmers © slores
significantly cutnumbar other types of stores. Currah
and Progtor (1990) further reported the use of
different storage methods ranging from bags and
sacks, losses storage, [ayering with atemate layers
of sand or siraw to crales or boxes.

In Migera, commarcial onion production is
mainly in the aofh (Ayodele, 1996). The crop is
cultivated in two marked seasons, namely rainy
season (April 1o-August’September) and dry season
(SeplemberDecember to April) (Awurum, 1599). In
Sokoto State, northwestern Nigeria, it is the dry
season crop thal is cultivated. Since cultivation is
limited to a specific season of the year and
consumer demand i3 all year round, there is need to
store onlon successfully with minimal loss. This
papar evaluated delerminants of onion siorage
losses among farmers in selecied LGAs In Sokolo

Stata.

Findings of the study may Serve as a guide
1o farmars and traders who practice siorage of onion
as well a8 a ralarence matarial for researchers and
the agricultural extension service.

[
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Losses Among Farmers in Sclocied L.G.A, In Sokoto State

Methodalogy

Sokoto State in norhwest Nigeria les within
latiude 11°30"-13°65'N and longitude 4°07'-6%56'E
{Singh, 2000). The stale js divided info 23 LGAs
with a population of 2, 359, 533 accarding o ihe
1897 provisional census figure (SOSG, 18493). The
area falls within the semi-grid sub-Saharan region
where long (October-May dry and short (Jura-
Septembar) fainy season provail. The former
consists of a cold dry spell (November-January), the
hamattan pericd and a hot dry spell [February-
May). Annual rainfall (400-700 mm) is fraquently
erralic. with a characteristic single peak which
reaches its maximum In August and the precipitation
grops sharply in October, Vegatation is largely the
Sudan savanna type with the northern part of the
stale approaching the Sahel Savanna {Shalb et al_,
1897).

Farming s the major occupation of the
inhabitants of the state. Crops cultivated include
both food and sash crops, such as milled, sorghum,
nee,  groundnul, cowpea, cassava and  sweat

R o o T o v (1)
Whare:
¥ = Quantity of onlon lost in storage (kg)
%' = Quantity of onion stored (kg)
¥? = Duration of onion storage {Months)
%! = Experience in onion storage (Years)

Dogandafl, 5. D. et. al.

potaloes. Vegetables, such as onion, tomatoes,
sweat and hot peppers are also grown during the
dry season under irrigation (Anon, 1893).

Lata on onion slorage and storage losses
ware collacted fortnightly botween December 2002
and September 2003, Four LGAS namely Gads,
Goranyo, Wurmo  and Kwars wers purposively
sehected for the study, From each of the selectad
LGAs, four villages were also purposivaly selectad.
The purposive selection was based on the imtengity
of enion production/storage. From each of the
selected willages, five farmers were randomly
satected, giving & total of B0 larmers selecied from
16b villages. However, (58.75%) of the samiplad
farms stored onion for varlous duration using
different storage methods. Slorage data for the
study were thorefore collectad from the respondents
whao practiced onion storage, Dala were analysad
using descriplive stafistics and multiple ragragsion
analysis. The multiple regression model used is
represented implicitly as;

D' = Dummy variable for room storage (= 1 If anion is

stored in room)
= () atharwiza)
D% = 1 it enion is stored in rugy
= 0 otherwise
D" = 1 if onlan is stored in debf
= 0 atherwize

The model was analysed using the lingar, Cobb-Douglas, quadratic anc sami-log Tunctional forms.

Tha axplicit form of the linear funclion is reprasented as
Y= aef e By Mg+ By + By + BeDa + BiDy + U.......

e (2)
Where ¥, X....Xs Bi... Pe, D... Dy, @ and u a8 as earlier defined

a = Canstant tarm

B+-B: = Paramatars estimated
u = Efror tarm
Cobb-Douglas Functional farm

Y= 0 Xy "X K0, Dy 0™ SU.ensss

The logarithmic transformation of the model is

Log ¥ ="a+ f,logk; + Balog: + Byogk, + BaDy + POy BoDy 4w, .. (4)
Where ¥, X,.. X, Br... Bg. Dy...Dy, & and u are as porler dafimed.

The quadratic functional form:

¥ =04 B X+ B 4 B+ BuDy # BiD; + PoDy X2 b B’ 4 BaXe? 4 BraDl? 4 BiDs” + BiD® +
AS)

Bradi XDy 0:04 + U oo
The

Where Y, X;..., Bi... fis, Dr...D  and u are as earlier defined,
functional form:
Y=04 B, log X; + By I0gXs By g+ BuDy+ ByDov By + u.......... (6)

Whate Y, Xy... g, By... Bs. Dy.. Dy, a-and'y are as earlier defined,

The bukka/kutubl storage was treated as
hmmnhmum

variables. The intercept therelore reflect the
intercept of this category. The intercepts B, s and
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s 1edl by how much the intercepts of the othar three
categories differ from the intercept of the base
category,

In the preceding model, By, B, and By wll by
hew much onion storage (oss when room, rudu and
dabi storage are used differ from onion storage loss
when kufubibukka storage is used. A negative
coallicient indicates fhat the calegory mada less
contribution of the base category while a positive
coefficiant indicates thatl the cafegory made mong
contribution 1o storage loss compared to the
contribution of the base calegory.

The functional forms of the model used in
the analysis include finear, Cobb-Deuglas, quadratic

Int. J. Agric. Rural Dev.. 2007, 10: 64 -70

and semi-lbog fumctional forms, The Cobb-Douglas
functional form was selected as he lead equaltion
or it gave the best 1L

AResult and Discussion .

Onion storage practices commaonky used by
farmers in the area include room, rudu, dabi and
bukkakuivbi methods. It was also found thal some
farmers used more than one slorage method at a
time (Table 1). The distribution of respondents
according fo methods of storage used is prazented
in Table 1.

Tabla 1: Distribution of respondents according to methods of storage used.

Storage method Frequency Farcentage
Fradu 23 48.93

Daty 10 2127
Bukkafkutubi ] 17.02
Aoam 8 17.02

Tatal 49"

* Greater than sample size (47) because soma respondants used more than one mathod.

Souree: Fleld Survey, 2002/2003.

Fimdings of the study revealed that 48.93%
of the respondents used mdw, 21.27% of the
respondents used dabi whersas 17.02% of the
respondants each used bukkafdubi and  room
starage (Table 1), Majerly of the respondents
{91.48%) had their stores localed near their homeas
whereas the remaining 8.52% had thelr stores on
the farm.

Aomm storage involves the use of lving
roams for onion storage. The rudy (Fig. 1) = a
storage structure resting on wooden poles and
constructed with sticks, sorghum stalks, grass matl
and thatch., Usually constructed near the dwelling
houses, the rudu has a narrow gate through which
onion is lbaded In or evacuated, The structure can
last for more than one year and the capacity varies
with gize.

- .Figum 1: rudy

The daki (Fig, 2) is a rectanguiar storage structure
consiructad with wooden poles, sorghum statks and
thatzh, Shorter poles and sorghum stalks are used
lo construcl a platiosm in the structure. It is on-the
platiorm that the onion is placed to pravent it from

(sl

having direct contact with the ground. The dabi is
also constructed close to dwelling houses.. It is a

structure comparad 1o the rudy and can
contaln . mora _onlon  than  either the wdu or
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n

bekkadkutubi The structure can last: for more than  one year.

iﬁue.ha-mu‘

The bukka/kufubi (Fig. 3) tone shaped is a using sorghum stalks and stones i mise the onion
storage structure consiructed with sorghum stalks  above

and thatch or with thalch only. When the onion is o smaller storage structure comperad to ether the
dabi o

be removed before the beginning of the rainy ruhe |t may be construcked in the feld
season, it is usually placed on the ground and where thers is no danger of thaft and when the
coversd with the structure. Howowet, when tha onion is to be removed befors thi rains otherwiss it
onlon is to remain in store for some weeks or s constucted near the dweling houses. The
montha into the rainy season, a struchure is erected  structure  last for only one storage seasan

Duration of Onlon Storage

An averaga of 4,387.2 kg of onion was stored by the decording to the duraticn of slorage is pf-'usﬂfuen in
respondents. The distrbution  of respondents  Table 2.

Table 2; Distribution of respondents according to the duration of starage.

Duralion of slorage fmonth] " Frequanoy _ Parcentage
1-2 7 14.89

3-4 32 G68.08

5 and above ] 17.02

Tatal 47 106

Source: Field Survey, 2002:2003

a7



3 st of the suudy revealed that majorty  onion wes ost in sterage. The dstribution of
; Mﬂmmmmmmmw: respondents according 10 wiadge 1088 (Table 3)
wdmwwwmnmzj. shows that betwean 251 and 5 - kg was lost in
Oriion was stored for five menths or more by storage by 25.53% of the respondgnts, 23.4% of the
17.02% of the respondents. reapondents jost aver 1000 kg while only 8.51% of

he respondents lost 250 kg of lass,

et

Onlon Storage Losses
B A total of 3,816 kg representing. 19.35% of
tha tofal quantity stored of an average of 849 kg of

Table 3: Distribution of respondents according fo storaqe 0ss

_Storage loss (k) Froguency Percantage
Less than 250 i ' 8.5
251-500 12 25.53
501-750 10 21.28
751-1000 10 . 21.28

© Ower 1000 11 2340
Tatal 47 100

Source. Freld Survey, 2002/2003,

: Onion storage i the area of study is astimate the gquantity lost to gach of tha three
undartaking during the hottast season of the year  Ccauses, i was raalised that rotting accounted for
{March, July/August). The heat coupled with the use  11.92%, dehydration 7.15% and sprouting 0.28% of
of poorly ventilated traditional slorage struciures,  the total guantity stored (Tabla 4). Howevear, all the
could be responsible for the high level of losses  respondents experienced loss from more than one
recorded, The quantity lost s howenvar, within the  cause of storage loss. Loss caused by rotting and
range of 15-20% estimated by Karikari {1989). He  dehydration wers reported by B7.23%

aftributed the losses recorded in his study 1o poor  respondents whereas the remaining 1227%

post harvest handiing including storage. reported storage loss caused by rotting, dehydration
and sprouting. Ogbadu (1983) reporied sprouting.
Causes of Onion Stormge Loss roiting, loss in weight and post harvest chemical

lﬁimummmmﬂiﬂd and Beochemical changes as Serious problems ol

um.wmmm.mu anion slorage.

Table 4: Quantity of onion fosi in storans by causes

method Fregquancy ' Parceniage
% 581.31 0.28

Rotting 24,584.37 11.92
Dehydration 14,739.93 7.15
Total 29,9166 19.35

Detasminants of Onlon Storage Losses
Wmmmhnanﬂyslammndhmm quadratic forms.. Results of the Cobb-Doug
ihe relationship between tha dependent variable  function ! it gave the best fit
{onlon storage loss) and the independent variable.
The independent variable consists of  threa i

axplanatory variables, namely; quantity coaflicients. Results of the Cobb-Douglas function
of onion stored (X,), duration of storage (Xg) and are prasentad in Tabke 1,
Mﬁﬂ@hﬂhmﬂ:ﬂmﬂﬂ.ma

{dummy) variable, methed of storage.
had four categories. The first category kutubibukia
storage was used as the base calegory, and the
other wers room storage (Dy), rudu
storage {Dz) and dabi storage (Dy).

The functional forms of tha  multiplo

regression mode! used tor the estimaton wera the
lingar, Cobb-Douglas, semi-leg. exponential and the

!
%
%
:

el el s

s
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'™ Tabia 5: Relationship between onion slorage loss and its determinants.

Losses Amang Farmers In Selected LG.A. In Sokoto State

. ._-.'-ﬂr;am

Dagondafi, 5. 0. et al.

Varables Regression Standard t-wvalua
coafficient anor
Constant (1 ) -1.860 1.269 -1.544
Quantity stored (X;) . 0E21 0151 5427+
Duration of storage (Xs) 1.194 0.205 5.E1gee
Exparience in storage () -D.028 0117 0,240
Room siocrage (D) (.698 0.285 2,383
Ay storage (Ds) 0218 0.230 o.s0z™
Dabi storage (Dy) 0.250 0.241 1.007™
A= 0.752, Adjusted R® = 0,715
F-value = 20.204""

*** = significam at P<0.01

" = significant at P<0.055

* = Mot significant

Source: Field Survey, 2002/2003

The Fwalue is a measure of the joint
significance of all the explanatory vanables included
in the model. The F-value of 20204 & highly
significand (P<0.01). The adjusted coeflicient of
determination (adjusted R®) is 0.715, implying that
71.5% of tha varation in onion slorage loss among
the respondents was accounted for by the
axplanatory varables included in the model, The
regression coalficients for quantity stored (X) and
duration of storage (X;) are positive and slgnificant
{P=0.01). Years of expaerence in anion storage (X
had negafive but significant relationship with storage
loss, Al the dummy wvariables had positive
regrassion coefficients indicaling thal they mace
pasitive  contribution o onion storage  losas
Howaver, anly Ine coatficient with respect 1o roois
storage was significant at (P=0.05).

Resuits of the study {Tahle 5) show that cne
percant inerease in the quantity ol enton stored (¥}
by e respondents, accounted for 0.821% increase
n opion siocage loss. Therefors, a3 More anion is
stored, higher storage losses should he axpacied.
Sumilarly, ane percent increase in the duration of
storage accounted for 1.1894% mcrease in onign
storage losses. However, the regression coafficiant
for experience in onion storage [X,) had negative
regreasion coalficlent, implying & docroase- in the
quantity of onion loss in storage, with increase in the
years of experience in onion storape. The results
further indicate thal for one percent increase in
onion storage experience, there was a decrease of
0.02792% in slorage loss. Thus as the years of
exparience in slorage increases, the farmer is
sxpected 0 acquive additional skills in the slorage
praclice. This will enabie Rim to improve on ris
siorage practices, leading to a decrease in storage
loss, '

Room storage (D), rwdu siorage (B0 and
dabi storage (-} all had posilive regression
coallicients. This implies that sfafing anions in those
struclores instead of bukka-kufuby increascd skorag:
lpeges, Shwago in room, ol and dabi mstead of
bakkauiel’ woukd imtreaso storage Hss by 0.81%,

021% and 0.09% respectively. Less onign storage
loss should therefore, be expected as more farmars

contains less onion and therslore less weight s
axartad on the bulths undemeath, thus afflowing for
better asration. The structure can also be easily
inspected for damage or rotten bulbks. Which ara
removed thereby preventing the infection of other
bulbs. These gualities help in improving the keeping
gualily and thus decrease the magnitude of storage
losses.

Conclosion and Recommendations

Do ciorpge  losses  wera  avaluated
Reives of the study revealed 1hal room, dabr, rudy
Ao Bulded kb weare the strustures used for onion
Floraga in the sisly area. Onion storage losses
were g, ceusas ol which ware identitied as
retting, cehydration ard sprouting, Cuantity of onion
stowad and the durstlon of storage significantty
influenced storage oasss. hbe uge of room, audy
and Jat¥ malhods o storage Incressed fosses
comparad to the Dase oategory  (bukkafutubi
storage).

Governmen! should explore the possibifity
of inviting or encouraging the privale seclor to
establish onlon detydration plant(s). Processing of
onion inlo more durable products will t in
reducing tha level of storage losses in addition to
prepaning the product for intoduction into tha
international markel. It s alse suggested that
resaamh  afforts in the aree of slorage, be
imensified, so that betler and more offictent mathads
could be developed. Famers shoudd also be
educated on the general sturage procedure for
arign and the nead 1o avoid practices that are
Wnown 10 encourage iDssRs The use of
ity mathod by farnars shoukl  be
ancouranged  sione  Jess onsen siorRgR es B
receriitd when s mathod g used comparost o
allieer mcilwds
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