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ABSTRACT 

The middle belt of Nigeria constitutes one orthe areas in which tuber crops are 

predominantly grown .The study of tubers storage and processing in Federal Capital 

Territory and Nassarawa State was conducted through extensive review of literature on the 

subject followed by a limited survey which was carried out in twelve randomly selected 

. local government areas whjch cover tovms and villages within each of those local 

government areas. 

The major tuber storage problems of losses were found to be insects , moulding and 

rotting ,mechanical damage ,rodents and thieves .This study ShOVl S that the highest loss 

from moulding and rotting with Bwari and Awe LOA having the highest mould and rotting 

infestation recordings about 32.69% and 35.29% annually. 

In most areas visited sacks, pots and drums were widely used for the storage of 

processed produce .Akwanga LOA lead the chart of sack storage with 57.89% while 

Bwari LOA lead the chart of pot storage with 28.13% while Agidi LOA lead the chart of 

drum storage of processed produce. Averagely, sacks, pots and drums having 44.3l 'Yo, 

19.93% and 16.15% respectively in their use in Nassarawa state. The leading may be 

allributed to the fact that ,more farmers in the Federal Capital Territory cultivate m'ljorly for 

sale while majority of farmers in Nassarawa state store and process more produce 

It is almost impossible to recommend a particular type of storage method of 

structure in all the LGAs covered but based on the findings of the research work improved 

mud hut and improved Barn are recommended for tuber storage in most areas. 
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ellA PTER ONE 

1.0 INTIZODUCTION 

GENEHAL CONSIDEHATION 

I ' I' I ' I III ',I:,riclI\{lIr<l1 Ilrodu01inll alld COIlSlIlllplioll , :-:llmtl),!e or 1',\1'111 prO( lice IS 0 gretl Illlpm ;1I1(e '"' 

I I 1"' 1 I ' I'IY ()I ' ,'I 1"' II'111I'II!' CIlI''I'llrisc , II' Ihe l)I'mllice EITicicll1 sl\l r;lgc CIlSllrcs 111<1r"C pro I tI)1 I 00' '" 

deteriortlles ill slorage ils ecollOlllicanc.\ nutritive value Illay decrease " Factors which brings 

abolll clderillralioll l11ilY be physical (mechanical illjllry, tClllper;lture, dry"ess): physiological 

(respiratioll): pathogellic (qllalit;ltive allli quanlitalive Illicrobiological deleriuratioll) or pests 

(roticilis. birds. illsecls) , Tile elTecls or Illesc racllll's <Ire lIslI<llIy expressed ill IcrlllS or slorage 
• 

l(lsSCS which may be as high as l lO percelll ill the tropics, 

The world poplilatioll will double over the Ilext 40 ye;lI's. IIwilll>' ill the developillg 

cOlllllries or Impic<l1 Arrica , To l11eet delllalili. rood productioll IllllSI illcrease lJy :\-4 percellt pCI' 

year bUI al presellt Ihere is oilly marginal illcrease or 1-2(YrJ ill developillg couiliries . Roots and 

Iubers cOlltain oyer 65% l11oisllll'e whell harvested but lose lip 10 l lO% "Ikr 2-3 I11(Jllths ill 

storagc, 111 cassava, Ihc key 10 ellicielll storage alld ulilizaliull is pmcessillg ' which reduces 

poisollous alk.J1oids, le;"scIl5 cyallide toxicity ill cassava allli irrilallts ill tllbers such as coco-

ytll11S (colocacia spp, .lIld xalllhosoll1a spp,) and illlproves Ihe iJillalahilily (liid rood v.duc or Ihe 

resllll<lnl roods and induslrial producls . 

The illtroduclion <lnd ;Ipplic<llioll or sCience <llId lC:chll()l\l).!,y h:ls grc:llly helped In , 

illCl'etlsc rnod produclioll hul the pn1blelll of food shorl;lge is worsened as tI resull or excessive 

posl -harvesl rood loslies, 1\1 illillli/,ing physical daillilge or luhcrs durillg posl -hilrvcsl opcraliofl 

has hcCll rel'Olllll1Clldcd ilnd is being prilcliced, For illslallcc. IrcallllClll or Y;II11 luhers wilh 

rUllgicides sllch as Oelliale alld calall has becn roulldto be e''f'cclive in reducing rUllgal yam rol 

(Oglll1(l<lIl<l 11.)71. 19R I). 



Adequatc proccss ing faciliti cs arc esscntial to increase agri cultural devc lopl11 ent and industrial 

growth . Root and tubers are highl y perishable since they are succulent li ving plants w ith over 

70 pcrcent watcr content. There is need for prompt process ing o f roots and tu bers crops to 

render them into forms w ith a longer shelf li fe and able to mect the dcmand for convenience 

foods in urban areas. Processing of roots and tubers becomes impcrati ve when there are anti 

nutritional factors or tox ic substances involved, such as the presence of' cyanide in cassava. 

It is a known faq that all food crops suffer deteri orati on almost as soon as they are 

harvested. The extent of storage var ies from crop to crop, from season to season and from one 

loca lity to another. Thi s deteri orati on leads to losses which is being cxpericnced by the fanner. 

However, the factors involved are not fully understood and storage is not always success ful. 

T he consequence of these losses inCludes less suppl y o f farm prod ucc to the coun try's 

agro'..alli ed industri es, reduced economic return for farmers, traders and tlic slalc. It is highl y 

des irable that such large amount of losses be minimized if they cannol be completely 

eliminated. 

1.0 IMPORTANCE OF ROOTS AND TUBER CROPS 

Yam , ca~<;ava, sweet potatoes and cocoyam can be consumcd after be ing boiled, 

pounded, mashed, fried, roasted or baked. The f resh tubers can al so be fed to li vestock. Also 

leaves and peelings may al so be fed to li ves tock either fresh or in the form of si lage. 

Roo t and tubcr crops can be processed into varioll s food fonn slIch as nOllr, chi ps and 

fl akes. They are used in industry for the manufacture of starch glue, al cohol, syrup, mucilage 

for paper find pharmaceutica ls. 

1.1 STORAGE LOSSES 

Farm storage deteriorati on increase with storage peri od, the foll ow ing factors are 

responsible for losses in A gri cultural crops produclion: 

2 



oper:ll iOlls . 

whichle<lds 10 Inss ill wcighl, lIIlalily <llle! viilhilily lor seed. 

c) iliologici ll f"aclors cOllsisl of" Ihl' ililad of IlIiclO- orgillllSIIiS. ill<;ccls. rodeili s 

alld l11allllll<IIs. 

efleels. 

c) Illf.eslalioll ,ol .lhe crops hy illsee ls Oil the lic ld. Ihis \ViII n.:s l1ll III p(im qualily 

lubers wilh shorl shelf life. 

I) The illilial qualily of"lhe crop I(J he slored. 

g) The duralion of sloragc .. The IOllger the slorage lillle the Illme Ihe dclcrimalioll. 

The Illajor tlinl of slorage in crop ' produclillil ' is 10 preserve 'he crop ill acccplahle 

condilioll uillil it is IIcetled for usc. 

5lorilj!.e of tuher crops is canicd oul 10 accomplish olle or Illme 01 Ihe lollowil1g 

oh,iect i ves. 

Food sccurit~/. 

Alkviiltioll 01 pllvelly :111(/ actuali/.atillil 01 hCllcrlivcs 1m rtllid dwellers. 

Sirellglilcilillg the role or rural ramilies. 

To supply raw lllaleritll.c; 10 ilgro -based il1du ,<; lric ~j. 

To preserve secds or siems lrolll OI1C ~;eilS()1l In illlCllhcr ill order tll !~el ell(Jugh pl ;ult 

stallds . 

PrOlllolion 01 susltlillahle agricullure . 

1.2 OBJECTIVE OF TIlE STuby 

. 'I~his research work was 'carried oullo achieve Ihe lolillWill!.! ohjeelives; • c . 



i) (',dlectioll of :-- turagl' alld pn)L'css illg d;lta ill th e arc;Gw lli ch cove r I\wari . I\wali. 

C;wagwalada alHI Ahll.ii ('olilicil Areas ill the I "ederal C lpit ;d Territory a III I 

1\~\\ ' ; lll gll, i(oKona , AgiLii, Walll!>;1. Kelli ' Dom a ~' Awe a nd -Lafia .in ·. 

NaSSai"aw3 ·State. 

ii ) r:valu;ltion or stm;lge Ill cthod s ;\lld Insscs: giving sllgges tiol l.\ ; IS to how hest to 

Illinillli/,e the stora ge losses. 

I.) ./ USTII,'I CAT I ON 

Incrcase i·n food production has. not heen able to so l ve til(': pmhklll ()r rood scarci ty 

alld illCl'ca:-.e in tllc pri ces ()r crops. Tlli :-- is due to the lIi gh icvel ur 1'0 III I losses w lli ch 

occur ri ght rrolll harves ting via stora ge to the lllarKetin g outicts . 

Although sO llle redu ct ion ill crop losses arter htl rves t h;ld heell Iloted in the 

cOlill try. ;1 Illajor reaso ll ror the losses still sullcrc d 11<I S hcell allrihutl'd to igllOl<lnce or 

inadequate KlIowledge or th e suitable techniques available for stur;lge alld pest control 

nlet hocis. 

Althou gh sO llle reciuction in crop losses arter harves t had hee ll Ilot ed ill the coulltry, a 

major reaSOll ror the losses still sufl'cred has bee ll atlributed to ignnrall ce or inadeqllate 

~1I()wl cdge or th e suitable techlliques availtlble 1'0 1' stora ge a 11(1 pest C(l iltrol Illethocls. 

1'hererore, it is illlportant to cont.illue tn exa illine prese llt stortl ge techniques ,mel 

strategies with a vi'ew to idelltiry stora ge prohlclll areas ;\lld sugges tillg possih le solution 

to tllis problelll . 111 tlli s li cs the justiricati(J1l or thi s study . 

1.4 LIM ITATION 

Various problems were encou lltered in ca rrying nut th e projcct duc to rillancial 

requircmellt tll ;lt the project enlails ami til e low level or devclopllll'llt or 111;1IlY areas 

visited. The following limitation durillg the course (11' tlie projec t. 

4 



i) Fi n<lnce- The projec t IS costl y due to money spcnt on transportati on, 

accommodation and feeding. 

i i ) La nguage barri er- In admini sterin g ques ti onnaire, an intcrpreter was needed 

to ca rry out translation. 

iii ) Poor transporta ti on system- Most of the areas visited had bad roads whi ch 

made the di stribution of the questi onnaire to be slow. O fLen times, much time is 

wasted in getting vehicles from one village to the other. 
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CHAPTER TWO 

2 LITERATURE REVIEW 

2. 1 STORAGE METHODS OF FRESH ROOT AND TUBER CROPS 

A j i segi ri ( 1987) defi ned starageas " the setti ng aside far f uture use of separab le i tems". 

Storaoe of roo t and tuber crops in the form or tuber ror consu mption is fairl y cas il y achieved 
o . 

on ly for a period of about 'six months. The natural changes in weight and quality of these crops 

cannot be entirely prevented. Past experience has shown that th e ('irst step is to analyze the 

loca l situat ion together w ith the farmers and design so lutions for their problems w ith them. 

Thc storage mcthods for the three root and tuber crops looked into(ya m, cassava and 

sweet potatoes) are thus discussed. 

2.1.1 T raditional sto rage system for fresh yams (a) leav ing the yam tubers ill the ridges after 

maturity. The tuber are ripe for harvesting when the foliage has died, without having to fear 

any great loss in y ield, they harvest crop cum then takes place sometime afterwards and the 

tubers can simpl y be left. in the ridges. The durati on of this type of storage depends on the 

particular va ri ety of yam and cum ex tend over I to 4 months (Coursey, 1983). 

From an economic point of view, thi s method of storage is quite feasible since no costs 

are incurred in creating a store. However, thi s meth od provides no protection from pests 

(insects, nematodes and rodents) or rot (Coursey 1967). Neither does thi s method allow a 

periodic chec k of the condition of the stored produce. During the dry season when the ground , 
dries out and becomes as hard as rock, harvest ing without greater losses becomcs almos t 

imposs ible (Nwankiti and Makurdi, 1989) 

b) Storing the yam tubers in trench silos (p it Storage) a typica l storage facili ty made in the 

field is the trench silo. To make thi s a pit approximately corresp(:lI1ding to the expected volume 

of yams to be harvested is excavated. The pit is lined with straw or si milar material (Nwaki ti 
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and Mak urdi , I <)W)) . The tuber are then stored on the layer or straw either horizo ntall y bes ide 

each other so far it is not known whether the method of storing - hori zontal or verti cal -

influences storage behaviours. The trench sil o can be built underground or so that part or the 

store is above the ground. It is covered with straw or similar materi als. In some cases a layer of 

earth is also added. This type of storage system can be found in rcgions with a pronounced dry 

season. The trench silo provides prot~c ti on from respirati on and transpirati on we ight losses of 

the tubers. A di sadvantage is the Jack of ventil ati on and the direct contact of the tubers. Thi s 

causes the stored produce to become warm and thus promotcs the rorm nti on or ro t (Nwa rkiti 

and Makurdi, 19R9). 

c) Storage of ya rn tu bers in heaps on the ground according to thi s method or storage the 

ya rn tubers are piled on a carpet made of dead yam climbers into a heap. This norm ally 

happcns under a tree providing shade and the heap is ~overed with maize or mill et stalks or 

simil ar mate ri als (F.A.O, 1990). Thi s method of storage can be erected without any costs. The 

shady tree some what balances out tlie temperature occurring throughout the day and provides 

certain protection against overheating of the produces. Thi s storage is badl y ventil aled. As il is 

closed, the produce ca nnyt be checked regularl y. This promotes rap id spreading or rot whi ch 

men th ai storag,e duration is strictly limited. The stored produce is al so damaged by insec ts and . 
rodent which can hide themselves very well in the store (Nwarki ti ancl Makurcli , 1989). 

d) Storage of yam tubers in champ silos 

In Ni geri a, attempts have bee ri made to store yam tubers in clamps sil os. The techniques 

or building the clamps silo was oriented to experience gained in northern Europe the results or 

storage in clamps sil os in Nigeri a were contradictory. They were better ror some va ri eti es of 

yam in comparison to the traditional yarn barn but were worse for olhers. The clamp silos met 
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with li ttle acceptance for the storage of yams among the loca l popul ati on for soc io-cultural 

reasons (Coursey, 11)67. ) 

e) Storage of yam tubers under a conical protecti ve rqo f made of maize or millet stalks. 

Thi s tyr e of storage is often erected under a shady evergreen. It consist of a conica l 

protective roof which can al so be lengthened. The tubers lie on top of each other under th is 

protec tion (Nkpcnu and Tougnon, 199 1). This methods requires 110 fin ancial in ves tment. The 

additional work input required is also limited. The shady tree makes temperature fluctuation 

throughout the day mildcr and the light protecti ve roo f allows sulTic icnt vcnt i lat ion. Problems 

ari se with the poss ible entry of insect pests and rodents in addition, there is ;lI so the risk of w ild 

and domesti c animals da'mag ing the roof constructi on in their search for food and causi ng 

damage by feeding on the tubers which can lead to rot. As the tu bers arc pi led on to cach other 

'and the roo f completely covers the tubers, it prevenls regular visua I check i ng of the produce 

stored. 

t) Storage of yam tubers in mud huts. 

This type of storage is often encountered in the savanna areas of the yam belt that is in 

regions with a pronounced dry season. They have firm wall s erec ted in the trad itional mud 

style. The roof consists of grass or other part materi als, the constru ction is gcncra ll y oriented to 

the particul ar regional architec tural customs. The yam tubers are piled on top of each other in 

the hut. The mud hut prov ides very good protecti on from rain and <i\ irecl sunli gh t. Wi th the roof 

made out of pl ant materi als, thi s method of mud constructi on evens out temperatures. T he lack 

of ventil ation and the piling of the y~msare problems here. Both promote the formation of rot 

and stored yams can only be checked with difficulty. To build the mud hut requires a high input 

capital and labour. However, the hut acknowledges thi s by hav ing a low degree of maintenance 

need and a service li fe of 20 - 30 years (Npenu and Tougnon, 199 1). 
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g) The storage of yam tubers in the yam barn 

This system of storage is the most widespread among traditional yam farmers in 

West Africa. A yam barn consists of vertically erected wooden posts of about 3 meters 

lenght and set a distance of 50clll to each other. The vertical posts are stabiJised by 

attaching horizontal posts to them. Frequently, trees which are still growing are integrated 

into the storage system for static reasons and also to provide natural shade. 

The yam barn is erected in the open air and it is importtant that there is sufficient 

shade available. To provide this, a roof is sometimes made of palm leaves, or evergreen 

are used as natural shade. The barn has to he constructed in an airy spot so that the surplus 

humidity in the air occuring from respiration and transpiration of the tubers can be 

emitted. Sufficient ventilated also reduced the risk of the tubers heating and thus limits 

weight loss due to respiraton and transpiration (Onwueme, 1987). 

2.1.2 Improved method of Root and Tuber storage. 

Farmers wishing to improve their income all year round must aware of costomer 

demands, especially those living in urban areas. Good quality and varieties of tubers 

preferred by consumers and possessing good storage qualities should be chosen and the 

advice of the local extention services should sought be on this topic. The following steps 

are recommanded . . 

2.1.2. f Careful Harvesting, handling and transportation - care should be taken that tubers 

are harvested without squeezing or breaking them. Use appropriate tools for lifting the 

tubers. Avoid exposure of the yams to strong sunlight for longer period. Handle tubers 

gently never drop them. The best way to transport yamsis by placing them into baskets or 

other containers of approprite size. 
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2.1.2. 2 Pre-harvest measure - Use ol.lly healthy planting material derived from tubers of 

medium size and regular shape. Grow tubers exclusively on fertile soil that is not contaminated 

by nematodes, termites or other infestations that may harm the crop. 

2.1.2.3 Hygienic .measures - choose only healthy and undaniaged tubers 1'01' storage. 

They should be of mediul:l size and regular shape. Grade tubers accol:ding to their size before 

storing them so that a uniform quality can be provided at any time. Tubers that are not suitable 

for storage or will not fetch a good price should be separated rrom the market tubers before 

storing. They Illay be used ror home consumption. Clean the sto rage structure thoroughly 

before storing and keep it clean at all times .· Keep the surrounding clean and clear to discourage 

rode-nts. 

2.1.2.4 Construction of the raised hut: The raised hut is a storage structure Imide or 

locally available materials such as wood, bamboo, straw etc its dimensions may vary according 

to need. The hut should be at least one meter above the ground. Rat guards should be fixed 0 

the legs to prevent access by rats and mice . The ro<;lents guards consist or metal sheets that are 

wrapped around all legs and have a length of at least 30 cm. Fix the rodent guard with some 

nails. The store should be protected against thert with a strong padlock . In some areas, 

protective measures against termites . have to be considered. A simple and cheap method for 

exalilple is dipping the lower part of the legs that support the hut into wood preventives or 

neem oil. Inside the vaised hut, the ~am tubers are best stored 011 shelved so that they can be 

inspected easily and rotten tubers should be removed . 

Large tubers are placed in one, whereas small tubers in two to three layers. Different 

yam varieties should always be stored separately. 

2.1.2.5 Regular surveillance - The tubers should be inspectecl at least every three 

weeks. Remove rotten tubers immediately to prevent further contaminatioll. Partially damaged 
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luhers Illa y be chipped and dried or used illlilledial ely . Remove sproul s hcl'ore, y; lI11 lubers 

loose Illoislure and shrivel. This minor quality change, however, is unavoidabk on the Illarel. 

In dry clilllales the shriveling can be reduced by cllvering the tullers with y,lI1\ vines, straw or 

similar matcrials of planl origin. 

2.1.2'() Modem tecllllology for yam sloragc - Adesuyi , 1<)7.), IlJ7 X. relained lhe 

Illclhods of lowering tempering of the storage area 10 15'\: and the direct irradiation of lhe luber 

by gamma irradiation (7 .5 10 IS krad) in his errolt to apply a~lv,lIJced lechllologies to the 

illlprovemelll or yam storage ill Nigeria . He applied low temperalure and diflercnl intensili es of' 

irulciialioll Oil the sa\l1e cultivar, D. rotundata. thi s enabling the result or lhe 2 leci llliques to be 

cOlllpared . Irradialion blocks germinalion irreversibly at 10 had (starling at 8 krad according to 

Deilleaux, IlJX I) as with the polato, probably by the same processes of' disorgani zing the 

. synthesis of' nucleic acids and growth regulators. Although at hi s dosc, the rale or loss at 6 

months is identical to lhe rate obtained in storage at J 5°c, the close or 12 . .1 had oilly reaches a 

silllilar r,lte or loss at ~ months, A comparative sampling (Adesuyi, 1<)7) had showil 95% in 

class A (the highest) 1'01' 12.5 kl'acl , 75% 1'01' 15°c and ollly 2(Y/(l ror storage Oil shaded screens 111 

corresponding sampks. Allother advalltage of' irradiatioll is tl1<lt it does lIot require any 

. 
parti cular storage structure, Deilleaux (1981) was able to slore several tOiles ill thc opell air ror 

six to eight 1I101l1hs, with a loss or 15 to 20%, aner an irradialion of 10 kr;ld . The cos I price 

wO\lld in prillciple he 1l1llch lower than that of' allY other techiliqllc. as the radio - c1emcnt 
f 

installation could al so be used 1'01' purposes. 

2. 1.2.7 Storage 6folher crops (cassava and sweel potato) thrce ill1proved storage melhods 

which have ulldergolle sufTiciellt teslillg. including rield testing, involve : 

i) Sloring in Illoi sl saw dust 

, 
ii) Dipping rresh tullers in rungicide allli packing thelll ill p()l y thelle h<lgs <llld 
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iii) Storing lhelll in specially prepan.:llrenches. 

i) This involves placing freshly harvested lubers in Illoist sawdusl (()7(~'lll.C) cont,lined in 

boxes or baskets . The moi st sawdust prevents dcsiccation 01" the produce ,IS well as preventing 

bio deterioration . This Illethods has been successl"ully used to store cassav<l tubers for 4 l110nth 

(Nnodu, 19iD) <Ind ginger for 6 Illonths (Okwowulu <lnd Nnodu , 19H5. cass<lva tubers sloreo in 

sawdust tnust be freshly harvested with IS Lo 20cl11 01" the stem allachecl . The 3 types of 

container which c<ln be used for this methods are woven baskets paper cartons and wooden 

boxes wilh covers. In this way with layers of saw dusl s followed hy layers 01" fresh clssava 

tubers, earel"ully arranged so lhat Ihe tubers do nol touch each other Ihal is S;IW dusl is packed 

between the tubers and also atlhe top of the container and is then moistened, the containers can 

be transported or slored ill this way (IITA, I~<JO) 

It is essenlial in lhis lype of slorage 10 inspecl carlons every 3 days to ell.~ure lhal lhe sawdusl is 

l1Ioist. It is also illlportanlto ensure tilal the' harvesled lubers has 110 mcchanical dalllage as this 
'-' 

l1Iethod is suitable only for slorillg l;ndalllaged tubers . Experimental results have shown thaI 

sweet polato tubers can be stored in slerilized moisl saw-dust for a period of up 104 months. 

The tubers were stored ill baskels, LO% sod,iulll hypochlorite (blc,lCh) we used 10 disinfect the 

tubers before stor;lge (Umeh, 1987), The moisl sawdusl was kepi cOIlSI;\Illly l1loisl hy sprillkly 

4()Onll of water over it every fortnight (Nnodu, J (83), Nllouu (1990) also !-.h()wed that 13cnlate 

or Thiabcllllawle (TD2) couiel be used as disillrectalll butlhey al'e very cxpensivc, , 

ii) Slorage in polylhenc bags: lhis Illclhod appears to bc lhc simplest way of storing tubers . 

If properly cOllducted il ensures as a shelf ()f two weeks or 11IorC. The Illclhod is hased ()Il Ihe 

prillciple ()f "curillg" the capacilY of thc luber (0 1"01"111 a ncw layer of c('lIs over damaged 

tissues . Freshly harvested roots arc treatcd with 0.4% solulioll or Illcr-Iecla Ihi;d1ellda7.0le base 

fUllgicide. They arc thell packed ill polYlhCIlC bags alld scaled. 
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(iii) Storage III trellC~:rhi s low cost lliethod developed hy the Nigeri<l stored products 

" 

I {' <·tt lea<-t () to 8 weeks ami call be implemented easily research institutes keeps cassava res lor ., 

by easily hy ranners and processors, A trench is dug in the ground ;It ;1 site which has low water 

table. The trench should I~e 12111 long, 1,)111 wide and 1111 dep. Depclldillg Oil the sin.: or tllhers. 

a shed made or wood and iron or bamboo with a lhatched roor is constructcd over the trellch . It 

is cconolllic<llto Inake several trenches under the same shade. This Illethud is sOlllewhat similar 

to the ulldergrounei pit storage. 

2.1.2.8 Quonsel Type storage: The Quonset storage building IS 

constructed with !!.alvalli7.ed Illetal sheets , The l1letal sheets are joined together lIsing planks or 
~ . 

wouds nails in order to obtain a hall' circular structure with both elJds or the construction 

touching the ,noor or ground (Wagner, l3uns and Peterson, 1983). l3dore the storage of the 

sweel potalo tubers, they arc first of all cured for 7 days at 30"c and 95% rel;ltive hUlllidity. The 

tuhers arc then packed incra[es which have black, double walled plastic covers installcd insidc 

it. The Quonset type slructure is equipped with a rresh air exehallge systenl. Under this slorage 

condition the tuhers could be preserved in good condition for J l1lonths wilhoul challge ill taste, 

c()I()~II · . moisture contcllt and others, sproutillg within lhis period is insigniricant (Umeh 1987). 

The advantagcsor the Quonset style s~ol 'age arc thal the plastic covered structlll 'C call be located 

ncar poillls of productioll thcreby Illinilllizing hauling cost, its disadvan,t;lge is Ih;11 Ihe material 

required for construction or lhis storage l1lethod is relatively expellsive. 

2.1.2.9 Storage or processed root and tuber produce: The storability or a processed rool 

alld tuber crops depend on the dryness of the processed producl, the environl1lental condition or 

the store anei how orten the product is being disposed by the l11arketers . Ahoul 20-25% or yal11 

harvesled ill sOllle states in Nigeria <1I'e processed into dried yam chips . This is done by peelillg 

0''1' t,he skin and CUlling lengthwise 0)' laterally in[o slices and soakillg in \-valer. The water is 
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brought nearl y to boiling point and the slices are finall y sun -dri ed or air-dried to abollt I S% 

moisture content which is the hi ghest suitable moisture content for storage. 

Insect infestation usually occurs for the first time at the traders store in the urban areas 

due to cross-ini"cstation from other stored products like maize, ri ce, beans etc. under thi s 

condition, the dried ya ms, already stored and transported ill jute bags should be fumi ga ted by 

products research institute, the ministries of Agriculture, with phostoxin at 8 - 10 tablets per 

ton . The phonostin tablets may be put on the bags as against in side the bags and covered with 

gas proof sheet. All adjacent stores should be fumi gated stores. 

In the alternative all the products in an area can be fumigated in a control stores and 

later returned to traders stores. Polythene lined jute bags can also be used for storage and more 

effective individual bag fumigation , but this is a more expensive procedure than lI singj ust bags 

alone. Jute bags for storing, transporting and disinfecting yam chips should not be overfilled 

predisposes the dried yams to heavy insects infections. Dried yam should be protected from 

wetting by rain or water as this will raise its moisture content above sa fe level for storage and it 

will become mouldy . Dried yam chips are milled into flour when required for food. The flour is 

st irred vigorously in boiling water to give a mass of good consistency called "A lllala". 

The following methods are used to store processed root and tuber produce: 

i) Pot storage - These are clay pots . They are usually used to store ya lll alld cassava chips, , 
they' arc either placed on top of ground in a shed (usually huts) or buried up to its neck in the 

hut. 

It has hi gher storage capacity than the guards and are easi ly loaded anclunloaded d~e to 

their wide mouth . However, the absorb moisture and damage sllch as molding could ocellr. 
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ii ) Drulll storage - th e dried chips are stored in drulll s in homes and by some small -scale 

Irader~. They can be made re lati ve ly airlighl by ti ghtcning a cl,lInp 10 hold Ihe lid 10 the drum , 

rllllli ~a nl s arc llSlI;tlly required In reduce the incidence or insec ls inrcq ,lIi o ll . Tn red uce Ih e 

problem of ru sts, Ihe inner layer may be lined wilh pol ylhene material. This is stri c tl y for small 

sca le and heat in g up is a major problcm , parti cularl y if the c lips is nol properl y dried . 

iii ) Sac ks: There arc three well-known types: the sisal, the jlite and the plast ic bags. Chips 

or nOllr are stored in thet;e bags which are sacked mostl y on rai secl plan ks in stores. barns. 

houses or wa rehouses. The major di sadvantage or thi s method is thaI il enco urages insec ts 

infestation . Exce pt the thi ck plastic bags, they al so hreak eas il y when old ,1Ild allow free 

p;I ~~agc \l l Ill\)i .~ lllre. It i ~ a Yery popul,lI- I"orlll 0 1" slorage wilh l1larkete rs ,lnd retailers. it could 

be improved by Ihe pro visioll or plaslic iinillg 10 Ihe inner part s. This would illcrease its 

slre llglh . It s wa le I' exc han ge ca pacit y and Ihe case of inrcstalion wo uld al so he redu ccd by Ihi s 

sil1lpl e impro ve ment. As at now, sacks are considered 'a transit storage conlainer anel so. 

althou gh popular, attention is not focused on its impro ve ment. II" properl y improved, it could 

serve as long- terlll storage de vice. However, the cost is anolher problem Il) e addrcssed by 

packing ex perts. 

iv ) Rhumbu : This is e ither rou ghly cylindri cal in shape or Ibsk shaped lempering al 

\lilt: ellLi. There arc olher vari elies or shapes in -bel'v"eell Ihese Iwo sh'lpes. Rhlll1lbu nom is 

usuall y rai sed s li ghtly from the ground to avoid damages by rain torrenls. to redu ce rodellt 

aecessibililY and to facilitate the process or unloadin g Ihe slruclure which is Ilonnally done by 

gravity at the c;c nter underneath the structure. 

It is very C0 l11111011 in all the parts 01" the coulltry. There arc di sad v allta ge~ in this type o r 

storage. lIS low capacity' anc! the incidence of heating up or the ins ide. In spil e or Ihese 

problems, rhomhus still re illains a promi sing methoci o f processed rool <lncllubcr storage. 
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v) Warehouse storage- in cases of store and warehouses, produce arc already bagged. The 

construction of such SlrUClure is a spec iali zed function and qualified storage engi l1ee rs must be 

in volved if one inlends to undertake such a proj ec t. For exa mple , th e huilding Illust be located 

in a ri ood- frce area w ith smooth wall s, leak proof and sealed eaved roos ami moisture-proo f 

l"I oors. The doors and windows Illust be ti ght fillin g to fac ilitate fumi ga tion and to prcve l1t rain 

and rodents frolll entering the store or warehouse. The bags ll1ust be sacked on woode n pallets 

away from the wall s. This method , when all the rul es are obeyed, has bee n proved to be hi ghl y 

success ful in both deve loping and developed countries. 

2.2 STORAGE LOSSES: As crops are grown anl1uall y. il is necessa ry to Slore for 6 

Illonths or longe r. Substanlial losses occur during storage under the ex istill g methods already 

c1 escri hed. 

2.2 .1 Factors causing storage losses in root s and tuber crop storage: The factors are divided 

into two ll1ain groups: 

( i) Prilllary causes (ii ) Seconuary causes. The primary causes are those lhat direcll y 

alleclthe Slored lubers while secondary causes are those the lead tu cOl1ciitions that el1eourage a 

primary cause of loss. 
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2.2.1.0 PRIMARY CAUSES OF LOSS IN ROOT AND TUllER CROP STORAGE 

2.2.1.1 PHYSICAL FACTORS 

Tubers are often damaged during harves tin g, handling and transportation espec iall y 

varieli es, that yie ld large tubers. Work in Puerto ri co ha ve indica ted a strong correla ti oll 

IK,twccll tuher si/.c and extent o f damagc during harves till g. It was found that less th an fi ve 

percent o f the smalles t tubers examined we,:e damaged, whereas SO perce nt o f the largest tubers 

were damaged. The tubers may be further bruised or damaged during handling and 

transporta tion. Tubers also suiTer mechanical damage as a result of pre-harves t infestation by 

pesls like beetles and nematodes. The differcnt lypes of mechanical damage erca te entry point 

for micro-organi sms cau sing rot during storage. 

Another phys ical change of importance in tuber storage is des icca tion caused by 

evaporation , tubers are generall y stored during the dry se.a s()n, and large losses o f waler might 

hc expected espec iall y in matcrial of such high lI10i sture content. It was noted that different 

va ri eti es of D. alata grown in th e Philippines change in moisture content by amount va ry ing 

['rom almost zero to 7 percent during storage ['or two months. With the sa me spec ies in 

Venezuela reported a reduction in moisture content o f 5 perce nt in nlonths stor<lge. However. 

as neither o f these observation s was related to the change in weight must ha ve occurred, it is 

imposs ihl e to es timate the actual amount of water losses by the tuhers. 

2.2. 1.2 PHYSIOLOGICAL FACTORS 

Tubers espec iall y yam are natural organs and arc li v ing although donnant systems. The 

basic metaholic process continues in the dormant tuber. although at a rate much lower than in 

the actively grow ing phase 0[' the plant. The most important of those metaboli c processes is 

respiration which results in the conversion of part or the ca rboh ydrate o f the tubers into earbon-
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dioxide and water w hi ch are lost to the air, wes t A rri ca stored product carried out primary 

resp iratory studi es . The usual technique or using sli ces were rejected in 1':lvou r or a sys tem 

utilizing whole tubers as the results obtained wou ld have a c lose r relation to cha nges occurring 

under field storage conditi ons. 

When first put in store after harves t yams are dormant sys tem. Emil soll ( 1949) regarded 

a dormant period as th e time after harvest w hen the bid were no t growi ng I'm whatever reason . 

differentiating it from " res t period" which he defined as the dormancy al'ter harves t during 

which tubers would not sprout uncler fa vourable conditions. During storage at optimal 

sprouting condition the dormant period would co incide w ith the res t period. Dormancy is 

cri ti ca l to yam storage for two seasons . 

First: it determines the length o f storage like o f tuber, more sprouting marks th e 

beginning o f tuber disintegration. Secondly, the suppress ion o f endoge nou s metaholism during , 

clormancy reduces the rate of loss or storage carbohyclratc. In the absence or dormancy, the 

resp iratory rate or yam at tropi ca l ambient temperature could be very hi gh and the lire of the 

tuber very short indeed. There is a strong belief in West Afr ica th at ya ms stored undcr shade 

usua ll y deteriorate I'ast resulting in greater loses in we ight and quality . 

The most important of yam metabolic activities is resp iratory in which carboh ydrates in 

the tuber. are converted to carbon dioxide and water both of w hich ;tre lost til the atmosphere. 

Like yams, potatoes and sweet potatoes respire during storage. T hey loose we ight as a result of 

resp irati on that co n sum~s some o f th e stored food primarily suga r anci sta rch. During 

respirati on carbon dioxide and water are given oiT. Swee t pO(;ltoes loose wa ter alld carholl -

dioxide in such a manner that th e rati o or water and ca rbon dioxide in suci ] a manner that the 

ratio o f wa ter and ca rbon diox ide is such that the rati o o f wa ter and ca rbon dioxide in stich a 

manner that the rati o o f water to dry matter (starch and sugar) in the root changes very lilli c 
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eve n when the roots are he ld under widely dirrerent cOIH.litiollS temper;lture and relatively 

humidity (W ilcox and Demare , (959) have rounci that the rat e or resp iration o r potato tubers 

tended to decrease as the durati on or storage was prolonged whe the r sugar contents or the 

tubers were increas in g or decreas ing. The downward trend was, howeve r. interrupted whenever 

sprout s appeared and as sprout became abundant. respiratory rate was gre;lIl y increased. 

2.2.1.2 ENTOMOLOGICAL FACTOR 

Insec ts attack is ge nerally of little importan~e in the storage or unprocessecl tubers. 

although they may arfect the viability or stored seed tubers. Yam tuber beetles (Heteroli gus 

meies, H. appius, Prionoryctes ruropiceus, P. Cuniculus) are by far the most seriou s pests in 

West AI"rica but H. meles, the greater yam beetle, is the most common and widespread 

species and is I"ound in the Savanna areas. These beetles do not breed in the ya m I"i e ld but in 

swampy areas. The eggs are deposited in moist so il durin g November and I)ecember. The 

three larva l instars and th e pupal stage are completed by March or April ",hen th e beetles 

emerge. 8ectles fl y to the yam fi eld with the advent 01" rain s a III I remain until the end 01" th e 

rain. In part or Nigeria . cOllsiderable dal11i1ge is occasionally ca usecl hy cricket (cy moryllus 

luccns) and in association with ants 01" the ge nus componotus , the c itrus mea ly bug 

(planococcus citri). Chemical control of these is crl"ective. The variega ted grasshopper 

(zonoceru s Variegatus) has been reported to cause loss 01" stand or reduced yie ld . Nymphs 

and adults del"oliate the plants and Illay kill young plants. '{am and C;lss;\va are subj ect to 

allack by seve ral species 01" termites both when grow in g and during stor;\ge. Another in sect 

that is important in root and tubers storage is the sweet potato weevil. cy la s spp. They ca n 

dcstroy th e whole lot 01" stored potatoes once they inkst. Inkstatioll start s J"rolll the J"i e ld and 

the damage ge ts worse 'in storage. White flies and scal e in sec ts (Aonicionytibus) also cause 

considerable damage to tubers. 
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2.2. 1.4 PATHOLOGICAL FACTOR 

Storage rots arc the main ractors respo nsible 1'0 1' the deterior;lli on of stored 

tubers . Several funga l tubers spec ies have been identiri ed as associated with tuber rots, 

in c luding harel , brown , dry rots \Ve t rot slim y rot (Ogunelan ;l et',lI 1970, 197 1: 

Ogundana, 1972) . Nematode infections al so in creased susceptibility of tubers to storage 

rots: Ek unda yo anel Naqvi ( 1972) show their assoc iation with dry rot di sease. 

Various bacterial infections have al so been observecl in ya ms. Pathogeni c 

in vas ion or the tubers is greatl y racilitated by mec hani cal damage by acc idental CUlling 

or hrui s ing or hy Ixe-harvest ne illatode attack. III sOI1)e produce r coulltri es it is a 

CO llllll O Il pr;lc ti ce ttl trea t cut llI" brui sed pnrli Oll s with ,Ill alkaline 1l1ate ri ;1I such.as line 

was h or wood ash, to reduce th e probabi I it y or ill rect iOI) . Co ul'sey ( 11.)6 I ) has show n that 

lilllc -washillg alld otl](.:r rungic id,lI treatment s redu ce \\Ic igllt loss during the rirsl 2-3 

Illonths or storage , but ma y be in effectivc ovc r longe r periods. Losses du e to causes 

such as wound pathogens, we ight loss and respiratory loss , are red uced by "curing" or 

storage at low temperature (Go nzal ez and Collazo de Ri vera, 11.)72). Thompso n et'a l 

( 1077) ha ve summarized the use or fun gicides in the sto rage n r yams. 
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Table I: Micro orga Jli slll s rouJld assoc iated with th e storcd <l Jl d markc ted yam 

tubcrs obtaincd rrom tropi cal rorcst rcg ioJl o r South Westcrn Nigeria anel the ir 

pathogc ni c it y OJl y'a lll. 

Patho~cns Symptoms 01' inl'cction Pathogcnicity 

l3 0lrymliplmli a Tl1cobrolllae Dry ro t +++ 

Aspergillu s. Talllari " ++ 

Pcncililliulll oxali culll " +++ 

p. cyclopiulll " +++ 

P.itali cuill " +++ 

ru sariulli oxys poriulll " ++ 

F. solalli " ++ 

Rhiwpus ni gri caJl s s on rot ++ 

Sccrotiulll rolfsii " +++ 

Mussor c irc inclloides " +++ 

Trichoderill a. Vi ridac " ++ 

,Erwinia carlovora Wet rot +++ 
,~(}II"C(;.: (/\/III1,\'(/ olld !J(// )'('\ \'II . I YY!)) 

++ Mildly pathogc ni e ( • I O -~ 50111111 in diametcr. +++ hi ghl y pathogeni c 

~ 50111111 in di aill clcr). 

Quite heyo nd the loss o r ~lcccplab ilit y th at occurswhcll ya ms dccay, ill kc li(lll leads to grca tl y 

enhallccd we ight loss. Sound tubers th at latcr bccomc roll CIl Insc we ight raster thall Ihosc th at 

rel11ain soulld . suggesling thaI pathogens acli vc ly cO lltributc to wc ight loss cvcn before 

symptoms or decay arc visiblc. Thi s agrees with the observalioll by Courscy el'a l ( 1%6) thaI 

thc respiration ratc or apparclltl y sound ya l11 ti ssues is reduced hy anti hioti cs, 
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Taille 2: Illajor pathogens associaled \Vilh post h<lrvcs l delerioralion or rool and 1;lher crops in 

Ni geria 

ORGANISM ROOT ANI) TLJ IH::I\ C ROPS 

(' I\ SS /\ V 1\ YI\M C () C () Y M vl SW ITT 1'(lT/\TO 11 { ISlll '()TI\TO 

Fusariul11 So l;lni - + + + -

Fu sariulll Monilirorll1ac + - - -

l3olryo(\iplotlia thcobrol11ac + + + + -

Scloliulll ro lrsii + + -I- 1- -

Rhi zopus slulolli reI' - -I- -I- + -

Corli ei ul11 nlirsii - - + - -

Roscllillia hUlloities - + - - -

Lasio(\ipl()liia lhcollromac + + - -I- -

I 'C lli ci lliul1l S11p. . - + - -I- -

M acmpholll i 11 ;1 phaseo l i - +- - - -
-

Scrralia - spp - + - - -

Aspergi llu s lIiger +- + +- + -

Fortls - li gllosus + - - - -

. 
Ilcillierso llaia lcrllbitl ea - + - - -

l ~ r\Villia - ca rloror;l - -I- +- - -

Ke y + = preselll - = A hselll 

) 1 I .. ". NI':I\IATOJ)!<: ;\TT;\C)\ : 

NCl ll ;lludcs Cil ll cause post harves l loss or 11iher.s.Durillg the slorilgc or ya lll Ihe 

IICl llalode poplli;llioll increascd (Thompsoll cia!. 1<)73). FUllli galioll W;1S Ilol succcss rul , 
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all hough hot waler Irealn1cnl reduccd Ihe numbcrs. damagc slill occurred 10 th e tubers. 

Nematode infecti ons also increased susceptibility of tubers to storage rots : Ekundayo and 

Nagvi (1972) show their association with dry rot disease 

Nematodes occur on yams as roof and tuber parasites. The nematodes Illostly infest thc plant 

during the vegetation period and remain in the tubcrs after thc harves t. They damage not only 

the tubcrs themselves but also create entries for other pests, in particular for mou ld fungi . For 

this reason infestation by ncmatodcs is often accompanicd by tuber rot which mostly causes 

greatcr economic damage than infcstation only by nematodes. 

The yam worm (scutcllonema bradys) is one of thc most important nematode parasites 

of the yam tuber. The yam worm particular!'y damagcs thc peridcrm and supcricief'lll. call layers 
. , 

which are directly under thc cork shell. The bcginning if infection C1n be delected by narrow, 

yellow wounds which are directly uncleI' the shell. In the course of time these wounds become 

brown. On the exterior, deep cracks i'ndicate infection . The yam worm ca n cause symptoms of 

Idry rot if othcr pathogens are miss ing •. 

As the yam worm destroys the Il1cristem, the tuber often loses its germination capacity as a 

result of infection. The root-knot nematode (meloiclogync spp.) is a widcspread pest in the 
" 

tropics. Several varieties of this pest also infest the roots and tubcrs of yams. The root-knot 

nematode lives freely in the soil ami can pcnctratc so ftcr parts of thc tuber. Thc larvae grow 

quickly in the adult phase only the f?l1lales are parasites. Thcse lay th eir eggs in thc tubcr as 

well as in the earth surrounding it. Arter harvesting, the larvae and eggs con tinue to live in the 

tuber. The roof knot nematode caus~s nodulation and often wrinkled and shrunk yam tubers,. 
I 

Thc root-lesion warm (prat;'I~nchus spp) infests thc tubers as ;1 larva or as an adult 

worm. It causes dark-brown dry rot which penetrates the tuber irregularly. III some cases, the 
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shcll of the tuber IS open by the infection leaving the way free for secondary infections. 

The major methods of control are to avoid ncmatode infested lands and to avoid 

planting nematode - infested setts, seeds 'or stem. crop rotation, to rcduce the build up of 

nematodes, is also .useful. in special cases, fumigation with nell1aticides Illay bc used. 

2.2.1.6 Rodents and mammals They often atlack cassava roots. Tubers 

crops are occasionally attacked in store by rodents . Although the quantiti es actually consumed 

are generally small, the damage done to the tubers predisposes them to decay. Most damage is 

probably done by the large can-rat or "cutting grass" (Thryonomys swindcrainus) and the giant 

rat (Cricctomys ganibianus). Stored tubers are also popular with monkeys and warthogs as well 

as with domestic animals like goats and sheep. Problems ari se with thc possible entry of pests 

and rodents in addition, there is also ri sk 'or wild and domcstic animals daillaging the roof 
'"' 

construction in their search [or food and causing damage by fceding on thc tubcrs which can 

lead to rot. As the tubers are piled on top of each other and the roof completcly covers the 

tubers, it prcvents regular visual checking of the produce storcd. Convcntional control 

measures can be applied with good effects. 

2.2.2.0 SECONDARY CAUSES OF LOSS IN ROOT AND TUllER CROP 

STORAGE: These are causes that lead to conditions that encourage primary cause of loss. 

They are ~sually the result of adequate or non-existence capital ex penditure, technology and 

quality control (F.A.O, 1980) Examples are: 

i) Inadequate storage facilities. 

ii) Bad roads which leads to injury of transported produce . 

iii) Inadcquate drying equipment or poor drying season 

iv) Inadequate har,vesting, packing and handJing skills. 
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v) Illit era cy or the rann ers which ll1ake it difficult I'm th e lll tn ad()pt hetl er ll1ethod or 
harvest ing storage and processing. 

vi) Lack or market outlet for easy sa le or produce. 

vii) Poor ll1anagement ror preservation and storage or produce. 

In Nigeria, post -harves t rood losses is centered around these causes and ameliorating these 

problems will red uce the deterioration of root and tuber crops caused by the primary factors 

which causes loss in the rarm produce. 

2.~ CONTROL OF POST-HARVEST CROP LOSSES 

Any measures to improve ex isting storage structure ha ve to be in h<lJ"Inony wi th the 

rekvallt re~IS()IlS and purppses 1'01' th ese impro ve ments Illu st not have ~ I Ilcg; lt.in: cffect on th e 

socio-cultural symbulic character which mall Y sturage sys tems ha ve ill addi ti on to their purpose 

or providillg protection . Furthermore, meas ures towards impro veme llt Iw vc to be economic 

rrom viewpoint or the ranners and must nol place excessive demands on his resources. The 

suggestions made below primarily serve 10 impro ve the traditi onal storage structures and 

methods. The basis for the sugges tions towards improvement derives Illostly rrom the 

traditional storage structures and methods. The basis 1'01' the sugges ti ons towards improve men t 

derives mostly from experi ences share by the yam rarmers themse lves or cxpe ri e ll ces share by 

tl1\.:se. The results or research arc also taken into considerati on ~ I S rar as these appear suitabl e 

ror usc hy small e r rarmCl"S. The rollowing Ill easures sh()uld he ;lduj.1( ed I'm L'u nlrol or post -

harvest losses. 

2.3.1 PRE-HARVEST MEASURES 

Good quality and va ri e ti es or tubers preferred by cO ll sumcrs alld possesslllg good 

stor;\ge qua I i I ics should be chose n. The hest va riel ies bet wee ll regions should he chose n and the 

advice or the loca l ex tension services should be so ugh I during planting. 
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2.3.2 TilE CHOICE OF AN APPROPRIATE STORAGE SITES 

This should be situated in the village or close to the road or market, this is a 

precondition for the improvement of the storage system. 

2.3.3 CAREFUL HARVESTING, HANDLlNG AND TRANSPORTATION 

Ca rc should bc takcn that tubers are harvested w ithout squcC'l ing or hreaking th clll . Use 

appropriatc too ls for lirting thc tubers. Avoid cx posurc or th e tuhcr to stro ng sunlight 

for longer period. Handle tubers gently and nevcr drop thcm . Thc bcst way to transport 

tubcrs is by placing them into baske ts or otllcr containers or appropriate si /.c. High pil e 

on tran sport vch ic le i ncrea :-,e th e ri sk or i nj ury stclllm i ng from prcssu rc and should 

consequently be avoided 

2.3.4 USE OF CHEMICALS 

Conventionall y, insects are controllcd by uS'ing a va ri cty or chcmi ca l sprays and 

fumi ga nts, combinc with ca reful di sinfcstations or wa rehouse s bcl'orc storage is 

gcncrally elTectivc trcatment or tubers with fungic idcs such as bcnlateci and captan has 

heen round to be ellect ive in reducing runga l inl'cctions. Due to toxicity or many 

ehcmical s, the use of tecto (Thiabendazo le), loca ll y made dry gins or wood ash be fore 

storage which are known to ha ve lilli e or no Illammal tox ic it y ha vc also been 

reco ml11cnd cd. 

The boring beetle attack on shoot and tubers can be controlled by granular 

application of diazinon and carbofuron , whi le treatment or tubers w ith inscc ticicies dust 

(Ac tclli c 2% Dust: ai = prillliphos - Illcth yl) w ill reduce runga l ini'cct ions and also 

allleliorate physical damages acquired during harves t resulting on signiri ca ntl y rewer 

rlln g;" lesi()ns (morse at ' al , 20(0). 

26 



2.3.5 C URING 

To preve nl rolting during slorage wounding or lhe luhers during harvesling and 

handling is to be avoided. Curing or yam lubers al 25"c and low hlllllidil y (l)() - 95 

pcrcent ) ror ri ve days before storage. prevcllis . 10 a cerwi n degrce. slor; lge rot. Tubers 

arc hUllIidiries to promote woulld healing through suheri / alillil allti peridenll rormalion . . 

TABLE 3: Conditions required for curing root ancilubcr crops 

CIU)P TEMPERATURE J{] ~LATIVE TIME 
HUMIDITY ( % ) (D/\ YS) 

("C) 

C,lssava :\O-}S X()-l)5 4-7 

.sweel -potatoes }O-}2 l:S5 -<)O 4-7 

Yam s :I~ - 4() 1)0 _1)) 1-4 

Coco-ya llls 32-35 95 - 100 :\ -5 

Iri sh potalOl.:s IS-20 !)5 -l)() 5- 10 

.. 

Curing has heen used in N igeria 10 reduce slorage losses III ya m (adesuyi . I l)D) and sweel 

potaloes (NRCRI, 19HI). 

2.3 .6 HYGENIC MEASURES 

S t;·~ragc slruclure should be clean thoroughl y bdme slorillg Ille luher" IVhile the \Va ll " 

<Jncllhe noors should be rcgularly di sinkcted . Every dehri s ;1I"l'u llll Ihe strollg struclure 

should be properl y disposed alltl ailihe halldlillg equiprlleili s should he slcri li l.ed . 

2.3.7 COLD STORAGE 

The application or low lcmperalure is limiled due 10 Ihc relatively Ili gh cos t or th e 

Icchllology ill volved . TCIl;peralure or I (1- 17"c have bee ll success rull y employe d In prolollg Ihe 

slurage lillie or yarlls (Coll/.akz Hild callazodc Rivera . Il)72) . The slorage or lubers al lowered 
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lelllperalures has Ihe ,1(IV;1111;lgc or redu eillg Ihe 111;I.1Of" SO lliTes or s lor(l t~e loss (rcspir"lioll . 

sprolltillg alld rolling) . 

2.:I.X IIU{f\J)IATlON , 

(;;1111111;1 r;l(liillioll al do<;e hetweell 7.) aile! 12. ) ~rlld ~ prror to s tma~e substlilltially 

illlPIOVl'S tire ~l'l'pillg propert ies 01 slmed Y;II11 ill hlll'llS . . 'ipnllilillg is illirihiled Illr up to eiglrl 

11l0lltirS hy Ilri s nletlrod willr cOl1scquent Ill;rillienallce 01 yllill qUlIlily "lid plilatahililY . Thc Sllllle 

prllccss "pply to sweet POI;llo ill wlriclr ~;ylltlre s is or lIucleic " c ids illlli gr(lI\ '11r rcgulalms arc 

avoided . 

2.:I.X TIm lJSI ~ OF IMPHOVIW YAM HAHN 

Tire illlproved yalll [,<11'11 is a sired bUI Ihe sides ;ire C(lI1Ql'llcl cd willi wire l11c sh ()I' 

\\Iootiell sl;rles lor Iree nnw or ;rir (vclltilalioll). To prevelll eiliry or rodclli s. tire sides or lire 

hlllll should h<lve <I b<lrrier or ahoul I step high (I 11ll:1q') wllich nltielll l'(1I11101 clilllh or pass 

111I(lllgll. Tire roor is ;rlso cOllstruelcd \\~ illr Ih<llcil 10 l11i1ke lire h~1I1l rool ;llId lire riOOf' is 

eellleilled I'ur e<lsy ekililillg. Opell sided slrclves should he provided in the yllill h;lI'I1. This CIII 

he con slrucled wilh plilllis malcrials or S;1\VIl wood. The usc or slrelves illIllWS Ihe luhers 10 be 

easily halldled willroUI wounding l!rem during storage. Tire slrelves al so ;rllol\' lor cl sy rellloval 

Ill' sprouls ;1I1t! Y;II11 luhers IIr"1 ,Ill' bord o Door is provided I'm lire bill''' 10 di scour;lge llrieves,.. 

',. 

2.4 PI{6CI~SSING 

Rool' alld Iuber arc highly perislrable sillce Ihey ;Irc sueeuicllt livillg pl ;llIl :; paris wilh 

over 7()% waleI' cOlllell\. They lire Ihercl'orc 1101 e<l sily slOf'ed I'm relillively long period 

or lime. uillike eere<lls alld legullles. 

The delllllild for rools ilml (libel'S generally declines willl I'ISllig IIiCOllle uiliess 

llrey ilre processed 10 rellder Ilrelll illtn rOl'lllS wilh a IOllge r slrell' lil'c ""d "Ille 10 Illeel 
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the demalld _or COIlVelllence roods in urban areas. Processing or roots ,Ind tubers 

becoilles imperative when there are anti-nutritional ractors or toxic suhstances involved . 

such as the presellce of cyanide in cassava. Prompt process illg or harvested crops 

prevent s the inrestation or pests alld Illicroorgani sills which callses losses in stored 

produce . For installce cassava call he processed inlo gari or nour which can be stored 

ror up to a year whereas fre shl y harvested cassava could hardly he stored ror three 

Illonths. Also , the wastages and losses that is cOlllmon to the harves ted cassava could 

hardly be stored ror three l11onths. Also, the wastages alld losses thai is cOlllmon to the 

ilarvc ~ 1 SCa~()11S are brougilt to tile hearest minimulll leve l. 

Fresh cassa va , like yams, potato and coco-yam is pri Illari I y a sou rce or carbohydrates 

and co ntaills very lillle protein or rat. Sweet cassav~1 is characteril.ed hy low level o r 

hydrocyanic acid while hitter varieties process high levels or tile acids ;1 major processed rorms 

or the cass;lv;1 tuber rail into rour general categories: Illeal. nour. chips. ;lIld :-..Iarch. Mcal rOrln 

includes ga ri and Illeal o(relled cassava . The meal and nour rOrlns account ror hulk or cassava 

used ror human rood in the tropics. Cassava chips and cassava sl<lrch arc mainly industrial 

products that are lillie used ror dil ~ect human consumption, bul they account ror IllOst or the 

c;1:-"~;Jva til;1l clller:-.. internatiollal trade . The ruod illdustry lakes adv;lI11age, ill ils uscs or cassava 

slarch. or till' high paste clal'ity anti resistance to retrogratl;llion or the ullillodiried starch pastes 

and gels. 

Gad Tilis is the product obtained wilen cassava is I"crillenteci ;lIld rried ror it s 

preparation, tile cassava mots arc pecled , washed anti gratec!. Thc gralcd IlIc;1i is thcn packet! 

illtn cloth h;l gs. I !cavy slolles ami logs arc piled Oil top or the hags In press out the Illoisturc and 

then allowcd to rennenl for rOllr days in the bags whcn the meal is sullicicl1lly dried , it is 

rcmoved from the sack 1'01' rinal drying. It is first forced lhrough a s ieve and is then put, ill 
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Sillallaillouni al a lime, inlo a wide shallow iron pan and consl;lnlly slirred over a low rire unlil 

lhoroughly dried. 

Melli of rcltcd cassava This is produced hy slecping lhe rresh cassava in waler 

lur several days unlil il has sol"tcn by rermenlalion. The sleeping may hc donc in house hold 

luhs or polS, or il lllay donc al lhe edge or slrings. II is illlporlaill lhal all parts or lhe luber be 

submerged in waler. Exposed portion will rail to sorlcn. Pceling may he done herore or artcr 

lhc raling has occurred. The sleeping or lhe tubers in waleI' serves 10 reduce Ihe hydrocianic 

;leid content. Ariel' sleeping lhe so rtcn pulpy mass is lhen di,<;intcgraled in \\ ';ller and passed 

through CO;lrse sieve. The meal is lhen allowed to sedilllent. paded in clnlh hags and sCluee7.cd 

sligllll y 10 expel Ihc excess waler. The rinal meal thai results is whilc and crulllbly. II is usua lly 

cookcd bcl'ore being eaten. It is rolled into large balls slC<lll1ed or hoiled unlil well cooked. 

pounded and Ihen ealcn as ruru in lhe same manncr. One nwjm ob.ieclionahle i'calurc or lhe 

mcal or rellcd cassava is thal.il tends to have an odour. 

Cassava Chips And Pellets - They arc produced 1'01' feeding liveslock. The chips arc 

produced from rresh tubers which are washed peeled and CUI inln slices or three 10 SIX 

cClllillleler lenglh . The are lhen dried and bagged. Pellels are produced rmlll chips. Arter the 

chips have been dried, they are ground and hardened inlo 'cylindrical pellets about lwo 

centimeter long and lip to one centil1leter in diameler. It is in the form or chips and pellels lhal 

mosl or the cassava lIsed for live stock ' reeds is ulili 7.ed. Is ligl11ly dillcrcnl rortl1 or cassava 

chips is lIsed lor human consumption. The fresh tuber is peeled, boiled in waler and sliced il.1lo 

th in longitudinal slices or chips. The chips are then steeped in waleI' ror I 10 2 days during 

which lhe waler is changed once or twice. The chips arc rinally washed and consul11ed al lhis 

slage bull1101'e cOllll11only Lhey arc removed from waleI' al'ler wilshillg ;1l1d dried ill Ihe Slill. 
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· Cassava l"Jolir The preliminary stages in the 1l1aking or C; lssava nom arc similar 

to those 1'01' making cassava chips. The rresh roots · are peeled. wasl;ed ;Inci cut intn largc 

longituciinal slaps. The sbps arc allowccl to dry thoroughly in the sun thcy ca n he stored. When 

the four is needed, the dry slaps arc milled to produce a grayish white nour. The fl our is 

prep;II'Ct1 for consumption by pouring it slow ly illtn a pot or boiling wa ter over a rire and 

stirri ng it 011 th e rire until it I'lmll a brownish. viscous paste. This paste is cate ll w ith ste w or 

soup. 

Cassava Starch The starch is isolated from tuberou s roots or cassava plants where 

they occur as bircl'rindgcnt granul es ranging in si /.e "rom .'i to :l.'iC IlI witllin th e tuhcr cells. T he 

Illetilod or COl1l111C1'c iai is'olation is entirely a we t process. Tubers arriving at th c productioll 

plant arc pccled and washcd . Thc tubcrs are thcn cru shcd to produce a pulp . The pulp is 

suspended in w(lter and by usc of a series or revol ving screens the rihrou s lllateri;1i is removed. 

ICI\'ing the starch milk . WaleI' uscd ror thi s eXlraction st;'l gc will contain ahout ().OS'!'<· sulphur 

dioxide to prevent microbial aelion or 1'c1"Jll enl(ltion during the ex tract ion: The starch mil\,,: is 

passed throu gh (I sa nd cyclone to rcmovc sand and dirt parti c lcs. th en the st;lrch is allowed to 

sellic in settling tanks. It is then dried to a moi sturc contcnt or I () to 14()',. : a!'ter which i t is 

pul veri zed, dry scrcened, and baggcd. Likc other industrial starches. e;lssava sta rched finds usc 

in ractories produc in~ ~ Iu cose textiles and coni'cssionary. 
~ ~ , 

Grocery Tapioca IS cssentia ll y cassava starch produced by a spcc ial 

proccss. I3c1"ore thc starch is dried , it is put on a shect or metal prcv iously smeared with oil and 

placed over a "irc. Jt is stirred to prevclll burning. The sta rch grain s cx pand . amltilere is partial 

dextrinisalioll causing the particles to adhcre togeliler lhe rood product is more digest ible lhall 

ordi nary cassava starch. Tapioca flakes are prepared by sprcading the starch in a tiling layer on 

the Pilll cooking ror anout two millutes , alld dryillg at SO°c to a moisture content or 12%. 
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T;Ipipca pC :lds arc Illatie hy rirsl ~ 1 ; """:I.lillg \Veil sl;trch. IIIell gel;Ililli/.illg Ihel ll roastillg rur 15 

ll1illul es Oil itot pail s sllle;Ired witit cocollul oil. They arc dried ;11 LIO" - 5()" ill ;1 strealll or hot air 

ror about 2 Itours. 

Imillstri al yalll processillg; yal ll Itave nol heen utili/xd in rood illtiustry to allY <lppreciahle 

exlellt. Very lilllilcd qU:llltiti cs arc usc d ror starclt producti()n . Ilo"'cvcr. y: lI11 !'10m pr()!illclioll 

is heill!! Illil Oil a ll'cilll()l()gic ally ('olllHicr hasis 11t;1I1 il lIas cilltl'l' I() heell pul hy !iilTel cill 

research errorts ill Nigeria. The producliol1 011 an industrial scale Ill' il1 sl;lIlt ),al11 ~1l()\Vn ,IS Y;II11 

IIII'll hy tlte Nalioll;tI root crops prociuclion C()lll(JailY or Nigeria III coopl'l'<ltion willt tlte 

Departlllcnt ()r 1 ~'(I(ld Scicncc al1dT~: llIl()logy. Univcrsity or Nigcriu, is vcr\' illllslr;tli vc. Till: 

product recolIstilutes sinlply on 'll idition or Itot water rollower hy slarry 1\1 yield yalll ruhl or a 

snl()oth consistcncy. 

IT""I~~~ ~();Iker 

i11 specl illil Wtlsltcr 

slicei' Feed 
ekv<llor 

~ Stea lil 
cooker 

('tluSlic 

--~ I(OlarY3~ 
wtlshcr 

peelill ~ 

syslelll 

RandOIll Trough hell 

prccullcr Idvcr 

-~ drycr ] 
Pre-dryer I---~ Finislting 

'-- L...._ 

i"iglll'l' I : "'I()w ditlgralll {or pmeilleli()n ()r insl;1I11 yalll .flour. 

I 311 I." h 

\Vasile rlscrllhher 
-~ 

i nspecl iOI1 

(ir;"llIl;tl~ 

or ( i'vl ill) -r 
[
~C"-I-ll-p-o-r'-II-'y-' 

simage or 
dried dices 

j 

The product is ll1<lde by pIechy, cubing tlnd sulphilillg ya lll s: SIC;Illlillg rur a f'cw 

nlillulcs. dryill!! tlnd Illechanie;tlly grinding the dried cuhes 10 r()l'lll yalll !'lour. Thc ·!'Iour 

is packed ill polythenc bags. Thc ceonOlllic stlcecss or Ihis dcvelopillellt will depcIld 
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upon tile ;lvailahility or y<lll1 tuhers a III I the ad;lptability or c ;lc ll processlllg stage to 

lllecll;lni/.;ltion . The ,Yams arc m;lllually peeled ;llld the eilicicilcy Ill' thc peelillg process 

Illay alleet both the ~Iuality or Ihe rinished product allcllhe (lIlHHIIlI or w;lsle . Mechallical 

pceling is likely 10 bc applicable cvell though the tubers diller in shtlpe tlllCl sil..e III 

parlicular iye peeli~lg 'vvhich ulili/.es cllemical and thclIll;li action on the tuher sur faces 

may he applicahle. 

2.5 LOSS ASSESSMENT 

There arc great varialions or storage suitability belweell spccies ;llld cullivars. or evcn 

within culLivars, inriucnceu by such ractors as conditions or growth. lime or harvest. 

;111(\ I'crlili/.(:r tl ~talmeill. Goodillg (1960) quOICS loss aner ~ IllOlllhs' slorage as bct\vcell 

7 alld 2.\ percelll ill dirfercnl dioscorca al;lla cultiv;lrs . F;lI'IIll: rs ;lrc usually well 

'acquai Ilted wi t h varia lions in slorage qua I i I Y aillollg rmills gruwl1 i 11 t hc i r ;1I'C<1. 

Sources or ston'tge losses are rOlling, pesls. respiration ,1Ild sprou ting . It is ()bs~rvecl that 

weight losses or I (,J- 15 percent are nOl'mal during the rirst 2 111(1I1Ihs' stm;lgc. while arter 

61lllJIltils the losses Illay be as Illuch as .30-or evcll 50 percCl1!. AII()\.villg ror thc 

jmlportion or tile crop that is it has bccll estimaled that ill west /\rri ca ;liollc about a 

million tones or edible yaills arc lost ;lIlilually ill slor;lge (c()ursey. I ()(l .') . These weight 

loses or rood material arising but are , at leasl in parI. losses or rood material ari sillg 

rrom the metabolism or dry mallcr to earboll dioxide alld water. Yel Illan y varielies or 

tubers may be storeci'ror loilg periods without signiricanl rcducl!Oll in quality. 

Storage losses rroll1 variOLiS rUl1gal rot discases arc generall y severe. parlieularly 
r . 

whell the tuhers arc dalll;lged. The COllllllOllesl ami l110sl il11jlOrl.1I11 is hOlrymliplodia 

theobroll1ac' which also causcs a rot in .the rield . It has been showil to be respollsible I'm 

wet rot. sort rot and brown rot. Other fungal rot diseases in storage Cllllsillg c(1llsiderable 

:n 
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damage arwe rosellinia bun~des, penicillium spp. And fu sariul1l spp. Chemical control 

of these diseases is effective to some extent. .. 
Various attempt have been made by different people to reduce the in c iclenc~ o/" rolling. 

Such attempts include the isolation of rot associated fungi , (Adeniyi , 1970); uSing 

Bordeaux mixture (colloidal copper hydroxie,) 

Coursey D.G; 1966 and use of RE 49 Halophen (Wilson, 1984) these allempts have 

reduced the effects of the micro-organisms that cause tuber rot by impairing their 

activities. 

Table 4: Summary of information on weight losses ill stored yams. 

*SOU«t«coursey, 1968). 

Sprouting generally reduces the quality, weight ancl palatability of the tuber which 

becomes fibrous and bitter especial ly at the head region where sprouting occurs. Also, it causes 

the tuber to become soft to touch from bottom to head thereby heading to rotting. Therefore, 

buds should be removed as soon as , they appear and barn ·should be regularly inspected for 

sprouLing tubers. 

The amount of loss depend on storage, tuber variety and length of storage. Farmers 

should practice a market oriented store management and raise their incomes by providing well 

preserved tubers as long as possible. 
, 
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CHAPTER THREE 

3.0 METHODOLOGY 

This section presents the various methods employed to evaluate the losses in the 

structures available for root and tuber storage in Federal capital territory and 

Nassarawa state .It also explained into details the nature of the questionnaire and its 

administration . 

The local government areas where the project was carried out are those where root and 

tuber crops are predominately cultivated. 

The research study covers the following local government areas in the two states (i.e FeT 

and Nassarawa sate) Abaji,Bwari Gwagwalada Kwali Akwanga Wamba Agidi Kern 

Kokona Awe, Doma and Lafia. 

3.1 METHODS OF DATA COLLECTION 

The data collection was done through questionnaire administration and oral 

interview .The simple random selection method was employed to cover the ten local 

government areas method was employed to cover the local government areas 

questionnaire was administered to people randomly selected in the LGA areas. These 

people comprises of farmers and traders, this eliminates discriminating and favoring 

some villages or set of people. 

'The questionnaire were interpreted when necessary and they were prepared to 

collect information such as type of tuber cultivated, storage methods causes of spoilage 

amount of tuber grown of tuber processed amount harvested amount stored and sources 

of loss. 
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The villages in each LGA were picked at random and there LGA headquarters 

inclusive during the survey; the state map was used as a guide to cover the various towns 

and villages of both reT and Nassarawa state in other to ensure a good coverage of the 

total area .For example, On a market day in a village located in Bwari area council of 

FeT and Ket1i LGA of Nassarawa State, with a row of yam traders, the pattern followed 

was the first trader was interviewed, then the fourth, the seventh, tenth and so on . 

Farmers in other towns and village were also chosen for interview using this 

method. In the same pattern, three to five villages were selected from each LGA, which 

makes a total of fifty-one villages covered . Table 5 shows the distribution of the various 

LGA visited and the total numbe r of villages and houses sampled in each of the village. 

Table 5 Pattern of questionnai re administration in each Iga of P.C.T and Nassarawa 

states. 

SINO LGA NO.OF VILLAGES NO.OF HOUSES 

1 ABAJI 5 12 

2 BWART 5 7 

3 GWAGWALADA 5 15 

4 KWALI . 5 10 

5 AGIDI 3 7 

6 AKWANGA 5 11 

7 AWE 4 7 

8 KEFFI 4 8 

9 KOKONA 3 7 

JO DOMA 4 '9 

11 LAFlA 5 13 

12 WAMBA 3 6 
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Oral interview was also conducted with the help of an interpreter. Respondents 

(farmer and trader) who were illiterates filled the questionnaire and the illiterate ones 

were helped to fill the questionnaire based on the responses from them. 

Three to five farmers were chosen from each village. The pattern employed. was that two 

adjacent houses were picked along a street, then another set of two were picked after a 

specific block of houses 

Depending on the population of the village, other location where root and tuber 

crops storage structures were found were visited . Such places include the International 

Institute of Tropical Agriculture (llT A) at kubwa in the Dwari area council of reT and 

Nassarawa Agricultural Development Project Kern Nassarawa State. At the former 

location, hundreds of improved wooden yam barns were sighted while at the latter raised 

hut s made of locally available materials such as wood, bamboo, and straw were sighted. 

3.2 IDENTIFICATION OF DAMAGED ROOT AND TUBER CROPS 

Method chosen for identifying damaged root and tuber crops when in store includes 

visualization, touching, tasting and smelling: This activities were carried out in the 

following sequential manner during the course of the survey 

a. Visualization - Spoilt tuber were observed by mere looking at them, this served as 

the first sign of damage of tuber crops. Isome of the affected tubers were noticed 

to turn red brown, grey or black. Some of the tubers were noticed to be 

pulverulent, breaking into small dry particles 

b. Touching - When touched the infected tubers were softly ramified and some of 

them were wet due to a rapid collapse of the cell walls . Some of the infected tuber 

was characterized by oozing of whitish fluid out of the tissue when pressed. The 
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various micro - organisms which causes infection on stored tubers were either 

contacted at the site where the tubers were cultivated or through bruises which the 

tuber sustained during harvesting, handling or transportation 

c. Smelling - Some of the tuber checked had fermented grain smell while others 

had irritating odors 

d. Tasting - Some tubers which were about to be spoilt were cooked and the fresh 

tuber cooked separately. The spoilt tubers tasted soured when both of them were 

cooled. 

3.3 EVALUATION PARAMETERS 

The questionnaires were carefully distributed to the farmers and traders for easy 

administration throughout the ten LGA. Quite a reasonable number of people were 

interviewed during the survey work in all the LGA covered. A total of 220 

questionnaires were distributed to farmers while 112 houses were visited. The 

evaluation parameters include percentages, averages and ratios. 

During the interview, the various storage methods and structures were carefully 

observed. Also, farmers were also advised on preventive measures, which will make 

their tuber crops to be well preserved. 
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CHAPTER FOUR 

DATA ANALYSrS 

4.0 DISTRLBUTIONOlf ROOTS AND TUBERS CULTLVATED IN EACH 

.L.G.A. 

During the course of this project work, it was generally observed that most 

farmers cultivate more root and tuber crops throughout all the local government areas 

visited except Gwagwalada where yam is predominantly cultivated with little cultivation 

of sweet potatoes. The commonly cultivated root and tuber crops are yam, cassava, and 

sweet potatoes. 

Table 6: Percentage distribution of crops grown in each .L.G.A. of F.C.T 

L.G.A. Cassa,'a Yam Ynm & Yam& Sweet Potato & Yam, Cllssavn & 

cassava Sweet cassava Sweet Potato 

Potato 

Gwagwal · 6.20 95 .2 - 4.76 - -

ada 

Bwari - 19.0 28 .57 38.10 - 14.29 
, 

Abaji 9.52 28 .5 19.05 33 .33 9.52 -

Kwali 5.00 45 .0 30.00 15 .00 - 5.00 

Average 3.63 46.9 19.41 22.80 2.38 4.82 

Table 6 shows that averagely, yam is predominantly grown in all the local government 

areas of Federal Capital Territory, Gwagwalada local government takes the lead while 

Dwari shows an interest on the planting of cassava despite the activities of the extension 
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workers from Federal Capital Development Authority towards orientation and 

initialization of cassava planting for export. 

The cultivation of sweet potato is carried out along with other tuber crops as could 

be seen from the table. Most farmers cultivate yam and cassava for sales because these 

crops have longer shelf lives than sweet potatoes. 

Table 7: Percentage distribution of crops in each LG.A. of Nassal'awa state 

LG.A. Cassaya Yam Yam & Yam& Sweet Yam, 

cassava Sweet Potato & ClIssava & 

Potato cassaVll Sweet 

Potato 

Agidi 23 .53 29.43 17.65 - 23.53 5.76 

Akwanga 22 .22 44.44 11.11 - 13 .01 9.22 

Awe 19.04 28.57 14.29 23 .81 14.29 -

Kern 14.28 28 .57 7.14 21.43 7.14 21 .44 

Kokona 21 .05 5.26 10.53 15 .78 21 .05 26.33 

Doma 23.25 18.75 30.00 10.50 - 17.50 
, 

Lafia 7.69 ] 5.38 7.69 23 .10 30.76 15.38 

Wamba 25 .00 - 18.75 12.55 31.20 12.50 

Average \9 .50 24.34 14.64 13 .39 17.62 13 .52 

From table 7 above, cultivation ofyall1 takes the lead while it is closely followed by the 

cultivation of cassava. In Nassarawa State, most farmers cultivate all these crops. 

Agricultural statistics shows that the production capacity ofNassarawa state is greater 

than that of Federal Capital Territory. 
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4.1 ROOT AND TUBER STO RAGE STRUCTURES IN EACH L.G.A. OF 

STATES. F.C.T AND NASSARAWA 

In most of the areas visited in Federal Capital Territory, pit storage is the leading storage 

structure with Bwari having the highe 

least numbers of pit storage. The base 

st percentage in pit storage and K wali having the 

and sides of these stmctures are lined with grass, 

put into them. Mudhut is the least adopted method 

ral Capital Territory. 

straw and leaves before the tubers are 

in most of the areas visited in the Fede 

Table 8: Percentage distribution of storage structures in F.C.T. 

L.G.A. Pit Storage Barn Warehouse Midhut 

Gwagwalada 23 .80 23 .80 9.52 32.86 

Bwari 40.00 20.00 20.00 30.00 

Abaji 38.88 20.36 27.77 12.96 

Kwali 12.50 27.50 47.50 12.50 

Average 28 .79 22.92 26.19 22 .08 

Warehouse is second largest p redominant storage structure in use, Kwali local 

tage followed by Abaji L.G.A. then Bwari. Mudhut 

hod in the areas visited with Owagwalada LGA 

government having the highest percen 

storage is another popular storage met 

taking the lead and closely followed b 

percentage of mud hut storage. Barn st 

y Bwari LGA, while Kwali LGA had the least 

orage had the highest usage in Kwali LGA follows 

wari LOA have the least percentage of Bam users. closely by Owagwalada LOA while n 

Contrary to the observation in 

among farmers in Nassarawa state. M 

Federal Capital Territory, mudhut is widely used 

ost of the structures were constructed either in the 
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farm or near homes Agidi LGA has the highest number and it is followed by Kokona and 

Kern respectively. Following mudhut method of storage is the barn storage with Doma 

LGA leading the chart followed by Awe and Keffi LGA respectively. The barn is 

preferred by many farmers in these areas because of the tuber's prevention from heat 

compared with other methods of storage even though the mudhut had larger capacity than 

the barn structure . The yam barns are mostly find in the farm or at times in farmers 

compound which is most cases are not too close to their farms, aside from using it to 

store harvest tubers, they are also used to store yamsett. To prevent entry of rodents, the 

sides of the barn are protected with a barrier of about one step high (one meter) which 

rodent can not climb. The floor is also cemented for easy cleaning 

Table 9: Percentage distribution of storage structure in Nassarawa state 

L.G.A. Pit Storage Warehouse Midhut Barn 

Agidi 16.66 - 55 .55 28 .56 

Akwanga 19.04 23 .81 28 .56 27.77 

Awe 12.90 29.03 22'58 35.48 

Keffi 8.77 22 .28 37.69 3l.21 

Kokona 15 .90 20.45 38.63 24.99 

Doma 15 .63 9.38 28 .13 46.88 

Lafia 23 .52 15 .62 23 .95 28 .12 

Warnba 32.28 41.76 17.64 17.05 

Average 18.09 20 .29 31.59 30.00 
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Pit storage is a popular method or storage during the harvest period . It is used to 

store yam shortly, it is transporte~lto market or to the industries where is used or various 

purposes. III Nassarawu state, Wall1ba, LGA lead the chart o('those LGA ,,,;here pit 

method or storage is widely used. It is followed by Lafia LGA area which Kefli LGA 

has the nUl11ber of pit storage structures. 

Wachouse storage is vcry popular ill the market places clue to its ability to store 

substalltial amoullt or-tuhers though some [;III11crs cOl1structthis structure near their 

filflllS . Walllba LG/\ leads the chart or warehouse storage, while Awe LGA alld 

/\kwallga LG/\ follow it respectively. Doma LG/\ has the least llulllber orwarehollses ill 

all the local government areas visited . 
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4.2 PERCENTAGE DISTRIBUTION OF PI{()CESS[~ () PI~OJ)UCT 

Most tuber crops are either processed into chirs or nolii'. In many areas visited. 

sun drying is used and it takes 3- 10 days depending on the wcathcr. When the Illoi sturc 

content is reduccs to 12-1 3 percent. the chips have good storage qualities but iCstored too 

long, they arc subjected to insect attack. atillospheric 1ll~)islllrC absorption leading to 

1I101d , and souring. Cas~ava or y <ll11 flollr is pr()duced by grinding the chips products. 

(I-j 

0 

c: 
0 

'r-! 
+l 
::1'cR 

.D 

.r-! Q) 
~-< 0 
+l::l 
rJl'd 
.r-! 0 
LlH 

0.. 
Q)'-. 
bOLl 
Ctl Q) 
+JrJl 
C rJl 
Q) IV 
o '0 
H O . 
OJ H o..p. 

45 -

40 

3J 

30 

25 

20 

15 

10 

5 

-

-

t~

i 
Chips Flour Fufu Gari 

Fig. 2.; Root and tubers processed products ill F.C.T. 
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Fig.3: Percentage distribution of processed product ill Nassarawa State. 

In figure 5 and figure 6, it could be seen clearly that the production of chips takes the Icad 

in both r .c.T. and Nassar:awa States. This might be altributed to the availability of cheap 

sun energy readily available for drying orthe chips. When properly prepared chips are 

crisp and white and break easily without crul11bling. They have a comparatively low 

dens~ty which means they required relatively large storage facilities . As could be seen 

Ii·om tables 5 and 6, nour product is til next method processing tuber produce aller chips 

production in both F.C.T. and Nassarawa States. Further investigation in both States 

revealed that the production ofGarri is slightly greater than fufu production in both 

States. 
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In most areas visited sacks ,pots and drums were widely used for the storage of 

processed produce .Akwanga LGA lead the chart o[sack storage with 57.89% while 

Bwari LGA lead the chart of pot storage with 28.13% while Agidi LGA lead the chart of 

drum storage of processed produce. Averagely, sacks, pots and drums having 44.31 %, 

19.93% and 16.15% respectively in their use in Nassarawastate. The leading may be 

attributed to the fact that more farmer in the Federal Capital Territory cultivate majorly for 

sale while majority of farmers in Nassarawa state store and process more produce 
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4.3 Distribution of Storage facilities for storing processed produce in each State 

In both F.CI. and Nassarawa States, the storage of processed root and tuber product in 

sacks is wel1 practiced . The types of sacks are popularly used and thee are the sisal, the 

jute and the plastic bags. The produce in these bags is stacked mostly on raised planks in 

stores, barns, houses or even warehouse. In Bwari LGA and Akwanga LGA central 

markets trucks loaded with hundreds of bag of Gari were seen been off loaded into stores. 

The uses of pot s closely follow the sack storage in both States with 20.34% and 20.70% 

in F.CI. and Nassarawa States respectively. The main difference noticed in the storage 

of processed product was that Rhumbus were used to store processed produce in F. C. T 

while it is not used in Nassarawa state. Drums are make relatively airtisht by tightening a 

clamp to hold the lit to the drum, fumigants are usually required to reduce the incidence 

of infestation. 15. 19% of drum storage is being used in F.CI. while 16.27% is being 

used in Nassarawa State. Pots and drums were mainly used among the small scale 

farmers in both States while the large scale farmers make use of sacks and polythene bags 

for the storage of their processed produce. 
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Fig. 4: Various types fJf Storage for processed root and tuber produce in Nassarawa 

State 

Storage of processed tuber crop~ is more pronounced in Nassarawa State than 

F.C.T: In the use of sacks, Akwanga LGA leads with 57.89% and Kokona LGA and Lafia 

LGA closely follow it with 54.54% and 50% respectively. In the use of pots, Lafia LGA 

takes the lead with 27 .77% while Wamba LGA and Keffi LGA follows with 22 .72% and 

21.43% respectively while the Agidi LGA have the least percentage of pot users . Agidi 

LGA had the highest number of drum users of 2] .73% while Akwanga had 
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the lowest of 10.52%. The use of polythene bags which is more popular among the large 

scale farmer is being lead by Wamba LGA and Lafia LGA had the lowest percentage of 

polythene users. 

Table 10: Percentage Distribution of Storage facilities for Processed Produce in 

Nassarawa State. 

L.G.A. Sacks Pots Dmm Polythene 

Akwanga 57 .89 21.05 10.52 10.52 

Awe 36.66 16.66 20.00 26.86 

Wamba 27.27 22.72 13 .63 36.36 

Agidi 43.47 13 .04 21 .73 21 .73 

Keffi 42 .85 2l.43 21.43 14.28 

Konona 54.54 18. 18 13 .64 13 .64 

DOllla 41.86 18.61 11.62 27.90 

Lafia 50.00 27 .77 16.66 5.55 

Average 44.31 19.93 16.15 19.60 

I' 

Storage losses of stored processed produce present entirely different problems fi-om 

storage of fi-esh tubers. Insects attack is a serious threat: several stored products insects 

infest yams Hour of which Aracerus Fasciculatus and sitophilus Zeamays motsare by 

farthe most common. Pieces of dried yams arriving at miIls are often riddle with holes 

caused by the first species and storeswhere yam flour is kept in normal sacks are usually 

heavily infested with oneor both types. 
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In F.C.T., most farmers in this LGA cultivate root and tuber crops mainly for sales so 

they don't process their produce, they only store raw produce up to the point they will be 

transported to the market. A group of farmers interviewed in Gbako village in 

Gwagwalada LGA pointed out that they have distributors who always patronage them 

every harvesting period. 

Table II: Percentage Distribution of sto."age facilities for processed produce in 

F.C.T. 

L.G.A. Sacks Pots Drums Rhumbus Polythene 

Gwagwalada. -

Bwari 34.38 28 . ]3 18.75 12.50 6.25 

Abaji 36.36 18.18 12.12 18.18 15 .15 

Kwali 35 .29 14.71 14.71 20.59 14.71 

Average 35 .34 20.34 15 .19 17.09 12.04 

From the look of table 11 , Abaji LGA leads in the use of sacks with 36.36% while 

it is closely followed by Kwali LGA which had 35 .29% while Bwari LGA had the least 

number of 34.38%. 

In the use of pot, Bwari LGA leads with 28 .13% while Abaji and Kwali LGA had 

18.18% and 14.71 % respectively. The number of drum users is reduced compared to the 

number of sacks, Rhumbus and pots users, with Bwari taking the lead with 18.75% 

followed by Kwali and Abaji with 14.71% and 12.12% respectively. Rhombus which is 

not commonly used for storing processed produce in Nassarawa State is used for storing 

processed produce in F.C.T. Kwali LGA had the highest percentage of Rhumbus users 

so 
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Fig.,5: Various methods of Storage for processed product Storage ill P.CT. 

while it is rollowed by J\baji LGJ\ and Dwari LG/\ with 18.18% and 12.50% 

respectively. Last but not the least, use or polythene bag which is common among the 

large scale farmers is being lead by Abaji LGA with 15 . 15% while it is closely followed 

by Kwali LG/\ with 14 .71 % while I3wari had the least users of6.25%. 
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while it is followed by Abaji LGA and Bwari LGA with 18.18% and 12.50% 

respectively. Last but not the least, use of polythene bag which is common among the 

large scale farmers is being lead by Abaji LGA with] 5.15% while it is closely followed 

by Kwali LGA with 14.71% while Bwari had the least users of6.25%. 

4.4 VARIOUS LOSSES IN ROOT AND TUBER CROPS IN EACH LOCAL 

GOVERNMENT AREA 

Losses, which can occur during the storage of fresh tuber crops have varying causes 

these, include rodents, insects, mould/rotting, thieves and mechanical damage. 

Table 12: Losses through various agents in F.C.T. 

L.G.A. Rodents Insects Mould/Rotting Thieves Mechanical Damage 

GwagwaJada 26.92 21.15 26.92 20.46 4.54 

Bwari 15 .38 15 .38 32.69 30.92 5.62 

Abaji 26.86 25 .37 15 .09 29.41 3.41 

Kwali 26.47 25 .00 23 .53 21.76 3.24 

Average 23 .90 21.73 24.55 27 .13 2.70 

From table 12, it can be seen that rodents, insects, thieves and mould / rotting are the 

major agents of losses destroying stored tuber crops in Gwagwalada LGA. In Bwari 

LGA, mould/rotting, thieves, insects and rodents were the major agent of losses affecting 

tuber crops with 32.69%, 30.92%, 15 .38% and 15 .38% respectively. In Abaji LGA, 

thieves, insects and rodents majorly affect the storage of roots and tuber crops with 

29.41%, 25 .37%, and 26.86%, while major losses in Kwali LGA were found to 

be27. 13%,24.55%, and 23.93% due to thieves, mould / rotting and rodents respectively. 
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Insects 
21.15 

Mould / Rotting 
26.92 

Rodents 
26.92 

Thieves 
20.46 

Fig. 6: Tot.al percentage of 1"00t and tuber lost to each of the agent of losses in 

Gwagwalada Local Government Area. 

Mould / Rotting 
32.69 

Insects 
15 .38 

Thieves 
30.92 

Rodents 
15.38 

Fig. 7: Total per·centage of root and tuber lost to each of the Agent of losses in Bwari 

Local Government Area. 
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Insects 
25.37 

Mould fRotting 
15.09 

Thieves 
. 29.41 

Rodents 
26 .86 

Fig. 8: Total percentage of Root and Tuber lost to each Agent of losses in Abaji 

Local Government Area. 

Insects 
25 .00 

Mould f Rotting 
23 .53 

Rodents 
26.47 

Thieves 
21 .76 

Fig.9: Total percentage of Root and Tuber lost to each Agent of losses in Kwali 

Local Government Area. 
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Table 13: Root and Tuber losses C.hrough various Agents in Nassarawa State. 

L.G.A. Rodents Insects Mould/Rotting Thieves Mechanical Damage 

Akwanga 30.03 27 .03 29.42 10.81 2.81 

Awe 16.72 19.65 34.29 25.49 3.84 

Wamba 30.00 25 .75 30.14 17.86 2.07 

Agidi 30.73 24.73 27 .27 15 .91 1.36 

Ketli 26.66 25 .00 29.00 15 .00 2.33 

Kokona 28 .03 25.73 27.42 16.95 1.86 

Doma 22 .32 30.13 25 .. 54 19.81 2.44 

Lafia 25 .08 23 .08 28 .08 18 .85 1.92 

Average 26 .19 25 .13 28 .89 17.58 2.32 

As could be seen in table 13 , rodents, insects and mould/rotting constitute the major 

losses experienced by the farmers in each Local Government Area ofNassarawa State 

while thieves and mechanical damage had less effects than the former. 
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Insects 
27.03 

Mould / Rotting 
29.42 

Rodents 
30 .03 

Fig. 10:' Total percentage of Root and Tuber lost to each of the Agent of losses in 

Akwnnga Local Government Area. 

Insects 
25 .75 

Mould / Rotting 
30.14 

Rodents 
30.00 

Fig. 11: Total percentage of Root and Tuber lost to each of the Agent of losses in 

Wnmbn Local Government Area. 
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lnsects 
25 .00 

Rodents 
26.66 

Mould / Rotting 
29.00 

Fig. 12: Total percentage of Root and Tuber lost to each of the Agent of losses in 

Kern Locnl Government Area. 

Insects 
25 .73 

Mould / Rotting 
16.95 

Rodents 
28 .03 

Thieves 
16.95 

Fig. 13: Totnl pCI"Centage of Root and Tuber lost to each of the Agent of losses in 

Kokona Local Government Area. 
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Insects 
23 .08 

Mould / Rotting 
28 .08 

Rodents 
25 .08 

Thieves 
18.85 

Fig. 14: Total percentage of Root and Tuber lost to each of the Agent of losses in 

Lafia Local Government Area. 

Insects 
24.73 

Mould / Rotting 
27.27 

Rodents 
30.73 

Thieves 
15.91 

Fig. 15: Total pCI"Centage of Root and Tuber lost to each of the Agent of losses in 

Agidi Local Government Area. 
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Mould / Rotting 
34 .29 

Insects 
19.65 

Thieves 
25.49 

Rodents 
16.72 

Fig 16 Total percentage of root and tuber loss to each agent of losses in Awe LGA 

Insects 
30.13 Rodents 

22.32 

Thieves 
19.81 

Fig 17 Total percentage of root and tuber loss to each agent of losses in Doma LGA 
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.... 5 I'I{OI)UCTJON CAI'ACITY 

Uased on the inf(lrIl1ation !I'OI11 the questionllaire the Ibllowillg allalysis .vlere obtailled 

!'rolll the respomlellts ill those LGA visited · 

T:11J1e 14 Productioll cnpacily of 1'001 and tulJer crops in Nassarawa slale 

Crops Average harvest per 1;lIIl1er ill tOlll1es in all LGA 'S 

Akw<lllga AlVe Walllb<l Aoidi 
b Keni 1<..0 1<.0 Ila DOllla Lalia 

Yallls 10.92 23 .3 I 13 .2 12.63 4.64 9.826 16.35 6.01 

Cassava 5.11 14 .42 7.17 5.22 409 10. 16 18 .69 9.54 

Sweet 1.09 1'1 .2<) 2.626 1.29<) 2.9£1 2. 17 3.l 16 l l.7 l l 

Pot"to 

TalJlc15"'rolillctioll capacity of H & T . . crops in F.C.T 

Crops Average harvest per farlller in lorllles ill all LGA'S 

G\vagwalada lJwari /\baji KW;lli 

Yallls 17.36 17.69 15.71 19.52 

Cassava 7.095 4 170 7.626 9.071 

Sweet 1.071 2.27 1.50 I . " 
J>ol,itn 
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Tablr 1 G Production oHubcrrroJls ill [I.C.T and Nassarawa State 
_ _ __ ... _ _ ~ 9_9 G __ 19.9 7 _ _ 

)'(1111 Area 'OOOllectares Productioll Area Productioll 
1998 _ 

Area Productiun 

TOllncs '000 ' 000 '000 '000 

Hecta res Tonlles Hectares Tonncs 

- ------ -- - --_. ------
Nassara\Vi\ 12l .11.1 I SOS .X7 7.1 .<) S I 2 ()4 . I () X X I S 11.1 0 'i S 

38(J6 

F.C. T J 1 .. 19 323 .65 3() .25 33 .52 350.20 

------ -- ~~.- -- - --.-
Cassava 

N assma \Va 59.25 799.84 47.77 755 .3J 50. 16 793 . 10 

F.C.T 3.56 63.7() 13. 11 235 .00 13.77 246.75 

--------1-----------1 
Cocoyalll 

Nassarawa N/\ NA 4.72 25.00 4.96 26.25 

F.eT 0.06 0.78 3.64 20.00 3.82 2 1.00 

- -- - -- -------
S.potato 

NasSlIrawlI 0.6 3.88 9.23 60.00 9.69 63 .00 

r .CT NA NA 7.74 35 .00 8. 13 36.75 
___ .----L _____________ L-_______ _ 

Source: Allnual Agric Statistics I 9 ()() edition A publication orAgric Statistics and 

InllH'lllatioll Managef1lent System. 
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Table 17 Estimated amount of tuber lost per fanner (Kg) 1 n 2003 harves t Se aso n. 

LGA Yam Cassava Sweet potato Total 

Agidi 1137.9 71.54 51.9 1261.34 

Akwanga 269.79 78 .8 35.7 384.29 

Awe 935 261.08 165 .65 1361. 73 

Keffi 388.91 130.54 49.9 569.35 

Kokona 577.27 158 .86 42.9 799.03 

Doma 734.91 348 .08 172 1254.99 

Lafia 487.30 115 .6 41.9 644.8 

Wamba 361.31 116.82 31.05 509.18 

Gwagwalada 387.53 87.92 96.8 572.25 

Dwari 315.40 97.64 63 .70 476.74 

Abaji 351.63 57.50 37.4 446 .53 

kwali 328.60 149.48 164.25 642.33 



4.6 EFFECT OF STORAGE UURATION ON TUBER CROl' PROCESSED 

PROUUCI~ 

The local governmcnt areas visitcd gave information based on the questionnaire 

distributed on their ellcctive storage duration . For instance in lafla LGA most people 

interviewed said they cassava processec\ produce for 6 - 12 1Il0nths while they store 

cassava processed store yam processed produce [or bet ween 6 -9 months . Some in 

AkWanga LGA said they store gari for more than 12 1110nths while they store sweet 

potato chips for less than 2 months .In walllba LGA a foodstuO'trac\er said the length or 

storage or yam nour depends on the specie of yam used to prepare the nour . She added 

that some specie of yam had tenancy or absorbing moisture content from the 

surrounding than others .She' also pointed out thaI regular disposal of stock and 

prevailing environmental condition also contribute to good quality storage of root and 

tuber processed produce .For the storage of cassava and sweet potato in kokona LGA 

people store for maximum of 9months both their processed produce of yam and cassva . 

I n all the LGJ\' s the most erTective storage duration for sweet potato as gathered 

Ii'om the answered questionnaire is a few weeks (about 6 weeks ) . [11 kelll LGA, 48.48% 

of the people store cassava product between 9 - 12 months .. J\baji and Kwali LGAs has 

almost the same storage period of yam processed produce with the highest percentag'e of 

people storing for between 6 to 9 mont hs followed by the percentage of people that store 

between 4 to 8 1110nths 

In both LGJ\s only very few people store for between 9 to 12 months Both LGJ\s 

also follow the same paltern for storing efTectively for between 6 to 12 months. A greater 

percentage or people in bwari LGA store yam processecl produce bet ween 6 to 9 months. 
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Summarily the storage duration depends on the conditions for preparing the 

processed produce the environmental condition of store where the processed produce 

were kept and the market forces . 

4.7 GENERAL DISCUSSION 

The simple random sampling technique was employed in the administration of the 

questionnaire . The method is used to collect information such as type of tuber cultivated, 

storage methods, calise of spoilage amollnt of tuber grown, amount processed and sources 

of loss .During the administration of the question,a wide sample space was adopted to 

ensure that the information received are without preference. Most of the farmers 

interviewed plant more than one tuber crops, type of crops cultivated depends on the 

interest of the farmers, some set of farmers in gbako village of Gwagwalada LGA do not 

show any interest in the cultivation of cassava that is they major in cultivating yam and 

some plant few sweet potato seedlings. Some of the farmers cultivate tuber crops for 

sales and to feed their family while few cultivate in order to process greater percentage of 

the harvest. 

The harvested tubers are carefully selected and sorted out after harvesting for 

sales or storage .At times yield is quite small the farmer could sell off everything and 

leave just a handful for the next planting season or store them for his family consumption 

or process everything depending on the crop and what plans he/she had in mind as 

regards the crop. 

In all the local government areas visited there are more cassava processed 

produce than yams probably because cassava could be processed into different forms 

more than any other tuber crops .Cassava processed produce such as flour chips starch 
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Tnpioca and cassava processed paste were' noticed in the market while few processed 

produce or yam were noticed .It was very dillicult to identify sweet potato processed 

produce in the market onen times one could only price the raw produce especially during 

the harvest senson. 

The harvest could be single or double .The double harvest is divided into a 

second harvest depending on the sort of tuber ,the IIrst harvest takes place about 9 - 6 

months aner emergence of the plants .The tubers are carefully uncovered and separated 

11'0111 the plant without damaging it .Aller the harvest the bed which has been dug open is 

re - prepared .The plants react to this interference with increased production or tuber 

tissue so that a second harvest can take place aner wilting point .The double harvest is a 

properly of the tuber . The tuber lI'om the second harvest have pronounced planting 

features and are less suitable ror eating .Thus the high work input in the process of 

double harvesting is mainly for the purpose of producing plants lor vegetative 

propagation . The tubers (I'om the first harvest are available early . they are highly 

estimated and attain corresponding high prices on the markets. The double harvest is a 

. 
process with a very high input of labour .Mechanization is very dimcult which means 

work relief through the use or technical progress is 11ardly possible. From my studies 

avcragely in all the local govef'l1mcnt areas vis.ited moulding and rotting .Rodents and 

insects arc the major losses experienced by farm produce. 

for instance in federal Capital Territory 24 .55% ortlle produce were loss to 

moulding and rotting, 23 .90% \Vere lost to rodents \Vhile 21 . 9J~'o were lost to insects. In 

Nassarawa Statc 26.25% were lost to moulding and rotting 20.94% to rodcnts and 

2J. 14% to insects. 
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Storage losses 0[' stored or stofed processed produce present entirely di tTerenl 

problems rrolll storage or rresh tubers .Insects attack is a serious threat :several stored 

products insects inrest yams /lom orwhich Araccrus Fasciculatlls and sitophillis Zealllays . 

l110ts are by rar the most COl11l11on. Pieces or dried yams arriving atlllilis are oncn riddleu 

with holes caused by the lirst species and stores where yam !lollr is kept ill normal sacks 

are lIsuallyheavily in rested with one or both types 

Ilowevcr insects attack can be rairly easily controlleu first by milling the dried 

yam pieces shortly ancr preparation berore any inrcstat3iun has a chance to build up 

and seconu by packing such as polythene bags or polyethylcnc - lined sacks .Inresteu 

materials can be rlll11igated by norll1allllcthods ['or examplc with melhyl bromide 

.Rodent allack can be controllcu by good s[ol'Hge hygiene and cOllvcntional control 

mcasll res. 
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CIIA I'TI~H. FIVE 

5.() CONCLUSION AND RECOMMKNDATION 

5.1 CONCLUSION 

The species of luber crop cullivillcd illld slorilge methods ""ries 1'1'0111 onc klcal 

governmenl men 10 the olher .The type or slruclure 10 be II)UIHJ in a parlicular (lITCI or 

localion depends onlhe urbanilatioll lIml gcogrilphicallocation orthe '.1I"C(I. 

I ,osses or rools and tuber crops slint rrolll the licltl becallse sOl11e orgill1isl11 slich (I S 

termites Hnu grass cu!lcr attack luber right !"rom the field whcn Lhey arc yct to be 

harvested thereby causi ng uestructiOIl 0 r somc 0 r the t II bel'S wh i Ie somc lubers SlIsl;l i II 

injury from slIch attack exposing thenl to activates or Illicro - organisll1 slich as fungi 

which cou ld calise rooting during slornge .Therefore both technical and chemical means . 

should be el11ployed to light these organisills right !'rolll the lield . 

The reports available during conduct or this study indicCltes that olle can not 

recol11ll1end a particul;!r type or stor;lge Illethod ror all the loc;d governlllcnt tlIT;lS 

covered bill bused on my observation Illoclilicu mud hut alld improved barn arc 

reCOllll11entfcu since they allow easy access to tubers stored in thcm so (I S to detect any 

spoilage . 

The study is hoped at solving thc problem or rood shortagc (lnd bringing crop 

losses to thc baresl minimul11 level. 

5.2 HECOMMI~NJ)ATJON 

Problel11 or rool and Illber losses during storage cOlild be reduced by introduction 

o(v(lriolls scicntilic techniqucs .F'JrlllerS should cnsure thai they cultivate good qU(llily 

(lnd var ieties or tubers processing good storilge qualitics. Tile tuber should be growl 1 on 
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fertile soil that is llol colllalllillalrd hy IlClll <l tO( ieS lerlllilr s or ()thcr ill'c~ l i lli () n <; Ihal 1l l(1)' 

harlll the crop. Oldy hCidlhy alld Ulld i llll ~l gcd luhl; rs sholiid he chose n 1(11" slor(lgc 

.J)"magccl l llbcrs could be ll sed ,'or hOllle con suillplion or process in g. 

is importallt .This call be achieved hy (I lilur(lll [! il Ck ,1I1illg or ~Inrc to rCI1"1()Vl' ;dllr;\Cc<, (I f" 

previous crops slored . Pes! conlrol Ircatlll clll s sll cil ;IS f"unli g;ltioll Illusl he c; lITicd 0111 

as instruc.led .There Illllsl be (In ad equatc SYSIClll or mOllitorin g the con d iti oll o f luhcrs 

durill g sto1"<l gc period . 1 ~ve I"Y cr;lck in Ihc slorage struclurc should hc c losed 10 pl"evcl1t 

ill sects hiding ill such places. 

Illlcllsilicatioll or cfTort s 011 cll glll ccrlll g ex tcnsioll to disscillill alc n;sC<lI ch 

findin gs and rcilll.cd dcvrloplll l'nl Oil Ihe usc or various f) tnrage strucilll"es 10 Ihc rilrm crS 

(lnd A gricultural establi shmcnts should be cllcouraged hy va rioll s rcsc,lrl il in sl ilut cs 

,Ministri es of A gri cullun: iliid A gri cultural I )cvelopl1lclll pro jecls. 

The pil stm;lgc Illclhod which is prcdOll1il 1<lIlll y Il scci is SilO"' 11 10 h;lve il.l \ccl'; ;ll ll l 

I"(ldellts prohleill . Thcre is necd I'or illlprovCi IllCl11 of Ihe !J iml ;Ind nlud hilt type o f" " Imilge 

structurc sillce Illost lilrlllel"s call Ilot afford cOll structi oll or a warchou sc sllch as 

improveillent I11l1 st incluue usin g a tougher cOll slruelioll .mat erial s to reduce ill scc ls 

penclr(llion .The sack storage condilion or Ilic ll S l~ (II' Il OIl - poi sonous insects repell il il t 

illlpregnated materials ror the l11 <.tnlll ~1(;{lIre orhags. 

Fillall y there should be cslabli shll1enl or process in g pl il lllS ill v ill ;lge.-; v" hic h 

\Vould process 1;11"111 procluce prolllPUy ,HId eliminale Ir"dilional Illelhod or prn cc:.s il1g 

\Vhi ch is clImbersome .Improved techniqlles and qualit y control Ill Cil SllrCS shoulcl he 
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nl<1illt,lillcd ill these indll s tri e~ III order I'm thl' prodllcts til be patrlllli/.ed,lhi !; \\·ill 

incrcasc l: lI'IllCrS iIlC(lIllC and reducc lIIlClllp\ll),lllCIlI ill Ihe coulllr)'. 
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PATHOGENS 

Penicillum Oxalicum 

P.Cyc\opiuum 

F.Oxporium 

F. Moniliforme 

F.Solarii 

S.Bradys 

Botryyodilodia Theobromac 

A Sergi lias Nigricans 

Selerotuim Rolfsii 

Mouscor Cricinelloides 

Armillricell Melleea 

Trichoderma - Viridae 

Erwinia Cattovora 

WEEDS 

Aclipha Ciliate 

Chromolaeria Odoranta 

Euphobia Heterophilla 

Ipomea Triloba 

Commelia Erecta 

Glomera Cingulata 

Lasodiplodis Sp 

Rhizopus Nodosusnainslowwski 

Spharerostilbe Repent It Br 

Rosellina BUl10sdes 

Hendersonuka Toruloidea 

Macrophomina Phaseoli 

ColletotichiUlTI Gloesporioides 

APPENDIX 



INSECTS 

Yam Beetle (Heteroligus Spp) 

Mealy Bugs( Aspidiella Hartic) 

Yam Mealy Bug (Planococcas Ooscorea) 

Pyralid Moth (Euzopheras Vapidella) 

Moth (Timedae Spp) 

Termites 

MAMMALS 

Giant Rat (Cricatomys) 

Common Rat (Rattus) 

Monkeys 

Warthog 

Yonts 

Sheep 

PEST CONTROL CHEMICALS 

Aldrin 

Gammali N 

Fernasan 0 

Benlate 

Captan 

Thiabendazole 

Tecto 

Oiazinzinnon 

Carbofuran 

Actollic Dust 

Anthracnose 



QUESTIONNAIRE ON A SURVEY OF THE STORAGE AND 
PROCESSING OF ROOT AND TUBER CROPS 

A. BACKGROUNG INFORMATION 

I. N A ME: _____ c •.• - "- , • • ---~ -- • . ~ - " -- ... ... .. ----------- - -- . ~ - .- - ~ -------- ------------------

2. L. G .AN I LLA G E: ----------.. ------.------- ------- ,---. ------. -- .. . . --------------

3. EDUCATIONAL QUALIFICATION: 

PRIMARYO SECONDARY 0 MIOVE SECONDARY ' -0 NONE 

4. MAJOR OCCUPATION 

o 

FARMING 0 fiSHING 0 HUNTINGD HANDCRAFT 0 TRADING 0 

B. IlLANTING AND HARVESTING 

5. TYPE OF TUOER CULTIV ATED 13Y YOU 

YAM DCASSAVA 0 COCOYAM 0 SWEET POTATO 0 
6. flOW MANY FARMERS IN YOUR VILLAGE CROWS ANY TU13ER CROPS? 

7. WI-IA T AMOUNT OF TU13ER/TUnEI~S IS GROWN OY YOU 

NUMBER OF HEAP 0 NUtvl[lER OF STEM 0 NUl'vlO[R OF SEEDLING 0 
8. WHAT TIME DO YOU START PLANTING 

YAM D CASSAVA '-'...=1 COCOY AM D SWEET POTATO 

9. WHAT TME DO YOU IIARV EST 

YAM 0 CASSAVA L.J COCOYAM D SWEET POTATO 

10. WI-IAT AMOUNT IS IIARVESTED 

D 

YAM D CASSAVA D COCOYAM D SWEET POTATO c::::J 
II. IDO YOU NORMALLY IIARVEST ALL TIlE CROPS AT ONCE 'YES/NO 

YAM 0 CASSAVA COCOYAM D SWEET POTATO D 
12. IrNO, I-lOW LONG DO YOU NORMALLY LEAVE rllEM UNDER TilE GROUND 

Y AM----------------- CASSA VA---------- COCOY AM----------- pOTATO---------

C. STORAGE ·· 

13. AMOUNT OF TUBERS STORED 

YAM 0 CASSA V /\ 0 COCOYAM 0 SWEET POTATO D 
14. STORAGE DURATION 

YAM D CASSAVA D COCOYAM q SWEET POTATO 0 
15.STORAGE METHODS 

Y AM------------- CASSA VA---------------- COCOY AM-------·.·.--- SWEET POTATO --------------

• 



WHAT AMOUNT OF YOUR PRODUCE IS CONSUMED IMMEDIATELY 

Y AM-------------- CA SSA V A-~---- · ~--------- CO COY A M-------~---------S W EET POT A TO---------------

16. WHAT AMOUNT IS PROCESSED 

YAM D CASSAVA D COCOYAM D SWEET POTATO D 
17. WHAT ARE THE MAJOR CAUSES OF SPOILAGE ON STORED TUI3ERS 

AMOUNT SPOILT DUE TO ROTTEN ING----------------------EA TEN I3Y ANI M A LS--------------

18. IN WHAT WAY DO YOU STORE YOUR TUBERS 

PROCESSED 0 UNPROCESSED 0 
19.DO YOU APPLY CHEMICAL TO YOUR STORED TUI3ERS YES NO 

20. IF YES WHICH TYPE?-----------------------------------------------~---
:/ 

21. WHAT METHOD OF PRES ERA VTION IS EMPLOYED FOR YOUR STORED PRODUCE----

22. WHAT ARE THE NAMES OF MAJOR INS ECTS/ANIMALS, WIIICH INVADE YOUR 

TUBER CROPS DURING STORAGE? 

WEEVILS 0 TERMITES 0 RODENTS rI' . 
i:W BEETLES o 

23. WHICH OF THE FOLLOWING MATERIALS DO ,YOU USE IN CONSTRUCTION OF 

YOUR STORAGE STRUCTURE 

MUD 0 WOOD STEEL 0 SAND D CONCRETED OTHERS 

SPECIFY [] 

24. HOW OFTEN DO YOU CONSRUCT YOUR STORAGE STRUCTURE 

DO YOU MAINTAIN THE EXISTING STORAGE STRUCTURE Y'ES OR NO 

D. PROCESSING 

25. WHAT PERCENTAGE OF YOUR PRODUCE IS PROCESSED 

YAM D CASSAVA 0 COCOYAM D SW EET POTATO D 
26. INTO WHAT PRODUCT? CI lIPS rJ FLOUR D OTIIERS SPECIFY 0 

YAM D CASSAVA 0 COCOYAM 0 SWEET POTATO D 
27. WHICH METHOD DOYOU USE FOR STORAGE OF YOUR PROCESSED 

PRODUCT. YAM D CASSA V A . D CO COy AM 0 .. 
SWEET POTATO 0 

28. HOW IS THE FINISHED PRODUCT STORED 

YAM D CASSA VA D COCOY AM D SWEET POTATO D 

', : 

., 

,:: ., 



29. WHICH METHOD OF PROCESSING DO YOU NORMALLY ADOPT 

YAM 

CASSAVA 

COCOYAM 

SWEET POTATO 

MACHINE 

o 
o 

o 

MANUAL 

o 
o 
o 

30. HOW DO YOU STORE THE PRODUCE 

RAW 

YAM 0 

SWEET POTATO 

" CASSAVA 

CYOYAM 

PROCESSED 

EJ 

RA W PROCESSED 

D 

RAW 
D 

RAw 
o 

PROC ESSE D 
o 

PROCESSED 

o 

3l. WHAT IS THE TUBER CROPS PROCESSED INTO 

FLOUR . CHIPS 

YAM D D COCOYAM 

FLOUR CHIPS 

CASSAVA [::J 0 SWEET POTATO 

32. HOW DO YOU NORMALLY STORE THE PROCESSED PRODUCE 

YAM SACS POTS DRUMS RHUMBUS 

FLOUR 
CHIPS 

FLO UR 

D 

FLOUR 

D 

CIIIPS 

D 

CHIPS 

D 



COCOYAM SACS POTS DRUM RIIUMI3US 
FLOUR 
CHIPS 

CASSAVA SACS POTS DRUMS RIIUMI3US 
GARRI 

FLOUR 

CHIPS 

SWEET SACS POTS DRUM RIIUMBUS 
POTATO 
CHIPS 

FLOUR 

33. HOW LONG DOES IT TAKE BEFORE NOTICE or DAMAGE IN TilE PROCESSED PRODUC E? 

DAYS, WEEKS, MONTHS, OTHER SPECIFY · 

Y AM------- CASSA V A--· ---·----COCOY A M-------------SWEET POT A TO-------------

34.WHAT ARE THE MAJOR CAUSES OF SPOILAGE DURING STORAGE OF PROCESSED 

PRODUCT? 

MOULDINcD CHANGE IN COLOUR DClIANGE IN TASTED ANY OTHERD 



ESTIMATED NUMBER OF TUBERS DAMAGED IN YEAR-----------------------TO--------- ------- .----------------

YEAR L.G.A NAME AMOUNT LOSS LOSS LOSS LOSS LOSS LOSS DUE TO LOSS 
OF OF DUE TO DUE TO DUE TO DUE TO DUE TO MECHANICAL DUE 
TUBER TUBER RODENTS INSECTS MOULD ROTTING THIEVES DAMAGE TO 
GROWN STORED FIRE 

~ ~- ---

INFORMATION ON THE TUBER STORAGE STRUCTURE 
;-';A.\,IE OF NAME LIFE OF NUMBER OF EFFLCT OF EFFECT OF CAPACITY DljRATlOr-; MATERIALS NU;-.,mER OF COST OF 
STRL:CTLIRE OF SPAN STRUCTURES RAIN FALL NAlvIED PEST OF OF USED FOR STRUCTURE CONSTRUCTlO 
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