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INTRODUCTION

Traditionally, f'armers store their crops in various structures

specially designed for ti1e purpose. ThouGh these structures have not

been ocnpl.otc Ly adequate to protect the stored p r-oduce , they have been of

tremendous benefit to f nrmer-s in the stornge of food crops to the extent

that the farmers often soo no need to chnngo to newer and more effi:tient

methods and practices even ',/ho1'8 ava i.Lnb.Le, ~his is beccus e most of the

ohn.neos introduced are often Lnc apab.l.o or unsu.itab.Le to the local si tiuat.i on,

Therefore the tradi titione.l pr-cc t.i.ces and s t ruc t.ure s have persisted. It has

become clear trorefore that in order to so.Lve t:1.C! food storage problem it would

be necessary to identify the limita.ticns in the traditional practices and

upon these propose improvooonts~

In pu rsuanoe of these objectives, 2. project was initi'ated to

determine the efficiency of exi.st i.ng maize sto rage structur~s ,d. th respect

to design me.terials of construction, durability, storage losses due to insects,

fungi 1 rodents, mites etc. The project is being tackled by a multi-disciplinary

team each member working on a specific aspect. The .r or-k reported here was

earried out to determine the incidence of fungi on maize du~g storage in

an Ewo.Barn.
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Materials & lviethods

Description of K\fe-Bam

The Ev:e-bam consists of t: circul r~r p.lrrtf'orm of radiating sticks

constructed on ~;lOodenstalks of t .•.o to three feet height. Maize cobs wi th

the ahe a'th on are s'tackcd into r.. compact cylinder ;;dth the pointed ends of

the maize directed Lrrvard ;J.t an :=tl'gle, an automatic arrangement vihi.ch

f'o.lLows the shape of the barn. Tee s t.ack cf cobs in girdled at intervals

'Iiith ropes or tHines made f rom tho baek of trees to give support to the

structure. The maize is normclly covored '.Iith thatch roof made of rcd'fia

leaves or grass st r'aw,

of shelled com.

The capac i ty of th:; barn ranges from 5 to 10 bags

Experimental Evle Barns

Tv'iOEwe Barns ve re canst r-ucted by Loce.L f armers in a farm 3km

off Dobra, a village on the Accrn-Naav.en R08.d. All materials of construction

ie. ropes, sticks, thatch ct.c h8I'6 pr ovi.de d by the farmers. The barns

were stackod \,:ith maize-cobs, 'i th husks to appr-eci ab.l.e height and then

ecve re d with thatch. The maize us ed for the experiment «ee of a 10c8.l

variety.

The tot2.l vleight of maize cobs put in the store rzas 1300kg and the

initial moisture "JaS 14.5%. The maize ':2.S stored for a period of 40 ueeks.

Results

A total of 10 types of fungi v.ero is o.l.rrted , Eight of these ,<8 re

of tre genus Aspergillus. The othe r t'"IOgenera were Penicillium and

FWJarium. Only four of tre Aspergilli were identified to tre species

level Le, Aspergillus flavuus link ex Fr., Aspergillus ochraceus Wilhelm,

As~ersillus niger and Aspergillus glaucus group. These identifications

have since boen confirmed by the Centro.a1bureau Voor Schimmelcultlilres in

the Nethe z-Lands , Of the tHO Penicilli isolated one was identified as

Penioillium citrinum Thorn.



-3-

The lis t of species thrrt ..ero is o.lvt ed f ron the mrd.ze grains during

storage 1 is presented in 'I'ab.Io I. Tho dat a sh ow the mois ture content of the

samples 8..'1dtho pe rcen tago incidence of occurrence of each type of fungi over

the storage period of 40 weeks. A numbor of spocies Flg. Aspergillus niger,

Aspergillus flavus, Aspergillus ochrr~, Penicillium citrinum and Fusarium sPP.

wers isolated from the nrrize grdns at the onset of storage. The rest of the

s:recies appeared during storage. Field fungi ",{ere not enumerat ed because only

the storage fungi Hare of interest.

Aspergillus flavus ~~s found in 17 per cent of the naize greins. This percentage

fell to 11 after 9 w8eks storage and rose ag[lin to 15 per cent after 14 weeks.

By 21 weeks it he..d fallen to 10 per cent and 2..t tho end of the storage period

of 40 weeks it was found in 10 por- cent of the grains.

The rest of the species v.o re found in not more th-in 3 per cent of the grains

at the beginning of at orage , There ":f[,S s orne Lncre ase in the incidence of

ocourrence of Penicillium spp. end Poni~illuic. Citrinllr:1 over the 40 weeks

storage pcrd od, Penicilliw:.l cit::-ir,UD rose f' r-orn 3 per cent at the start to

22% after 25 wcoks storago ['J1dby tho end of 40 ,looks fall to 16 per cent.

Penioillium sPP. ahov.ed no Lnore as e until aftor 34 wceks when it rose to

16 por cent and remained at that level tc the end of 40 weeks. Aspergillus niger

which had an ini td al, incidence of 1 per cent rose to 8 per cent at the end of

the storage pe rti od, Fusarium SPP. rose s te adi.Ly from 2 per cent n.t tho beginning

to 16 per cent by t he end of storage •. Aspergillus ocl1raceus w as found in 4 per cent

of the grains at the onset of s t o r-age and 19 per cent after 14 Y1G,eksstorage

then follo\'Jed a decline in numbers until the end of 40 wccks , Aipergillus glaucus

was isolated only after 21 and 25 weeks in not no re t.hnn 11 per cent of the grains.
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Discussion

All the above nen td oried fungi are knov.n to cause danage to 5 tored

grains under various condi tzions, tho IJ.?.jor ones being, the moistu re

content, temperatura, time, proportion of a tncsphc r-ic gas constituents and

mutuo.l specific interactions (Pe Lhate , 1969) i Moisture con tent,

temperature and time are all intim::..t01y reL,tGd to the growth of molds

in stored grains. The higher tho ElcisturG and tempcrn ture , within linits of

gro,lth of tho fungi involved, tho s:'J.orter the po:n:rissible storo.ge time.

Apparently the absolute 10Hor limi t of noisture content that will permit

gro'l\th of storage molds in grain over a period of time is that in equilibrium

with relative hurai.d.it.y of 70 per cent in the interseed air. Even in the

most adverse eonditions of relative hurri.di.t.y (SepteI!lber/October) the theoretical

equilibrium moisture content of n'J.ize is just over 16 per cent (Boshoff, 1975).
The initial moisture canten t of th o wuze used in this experiment l1as 14.5 per

.ent. By the end of the s t or cgo period it had dried dovzn to 13.6. per cent.

Thus the moisture love Is during tho storage period fell within the threshold

vaIue for the safe storagrllaize. Tho cricroflora found therefore could be

said to have developed on the grain durine the period of drying down in, tho

field as is the practice '"Ii th the tradi tionfl.l f arre rs ,

During tro drying dovm period, the levels for devel.cpaerrt of storage

fungi Qan be attained and result in the invasion of these f'ung.i right from

the field.

Grains examined immediately af'tor harvest v.e ro mostly damaged by

fungi.. followed by inseots, but as storage progressed fungal damage became

less important and the insects took over. Of the total fungi isolated,

the most dominant species causing daa age to the grains '';ie~ Aspergillus niger,

AsEergillus flavus, Penicilliun citrinum and other Penicillium species.

Similar findings "ere reported by Iioubasho r et al (1972) who found the.t the

dominanoe of COmDonspecies of Aspergillus 8nd Punicillium on stored maize

varied with the length of s torago period 0,S ',;011 as moisture content. He

also observed that severe deteri orrrt.i on 'v , [1.8 caused by Penicillium Citrinum,-
Penicillium variable and Aspergillus nigo!:"•
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The prevalence of Aspergillus flavus throughout the storage
period of 40 weeks strongly suggests the possibility of aflatoxin
production. Future wo rk would -:118 refore include the determina-
tion of aflatoxin levels in sto~Jd maize.
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TABLE I

PERCffi~TAGEINCIDB~GE OF OCCURRENCEOF VARIOUS
SPECIES OF FUNGI ISOLATED FROM ~,lAIZE STORED IN
.AN EriE-BARN AND THEI:R MOISTURE LEVELS

STORAGE PERIOD (V:eeks) 0 9 14 21 25 34 40
FUNGI

As£~~Sllus Fla.vus 17 11 15 10 11 10 13
I.sper&illus Oohraceus 4- 15 19 12 4- 4- 6

AsperS=llus glauous - - - 10 11 - -
ASi£l rSillus nige r 1 2 2 13 4 16 16

Aspergillus spP. 2 1 - - - - - -•
ASe;r~llus spp.5 , - 15 6 - - - -
AS~6r5illus SPE. 11 - - - 5 - - -

@

Penieillium ei trinum 3 7 14- 14- '22 16 16
• •

Penioillium sEP' 3 3 3 3 4 16 16
Fusarium SPp. 2 2 8 19 14 1,3 16• •
Moisill re % 14.5 13.5 12.8 13.4- - 13.7 1.3.5

~-
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