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Farm structures, a vkat component qf agkdtural engineem is given veq  l&le rmogWr0 because of 
~~tiflicts d ignorance. Neglected in term of man power and facilitia, iiCs numerous ptmtinLF for ogriculiural 
developmenr remah uRiapped Climate change and nobe from inerasing fam met- acrivitim are 
becoming t h e m  to ugrleuhal practice and a challenge to the fkm stw~rrres apefts. To oppropW1y 
respond to tkse  cmenges, due mention need to be giva to the theory and practice of the profession while 
cohbomtion and ir#i?rnzattb~ exchange ammag the v r t s  need to be strengthened 

Although this forum is not a classmorn for rigomus academic djscussion where basic dethitioas are presented I 
am cwsimhed to do that because over the years aEsd despite previous efforts by maay authors to provide an 
explanation, tbe general observation is that k n y  peopIe including those who claim fo bt pctitioueis are not 
d y  sure of what 'Tam s ~ "  mmn a d  what the boundaries are. From both within d without, it is  
viewed differently with some thinbg that it is a profmion foP anyboay W v e  of the skill. Codiets have 
adsea e y  in WM erlvhmmtd e n g i n ~ n g  is taught, with the €am smctgra being d 
of going out of his boundaries by -hers of ohm gpecial'zations: 

Agricul- Engineering is tradit idy reoognizod a d  d e m d  to as the bedrwk of alpiaJhve kcawe of its 
suppmiiw role in all aspects of agricultural practice. In many cases, only three majm areas of agieuIbml 
~ g a r e r e c o g n h d  a n d i a o p d e r o f a p p l i c a t i m i n ~ ~ ~ ~ ~ f a r m p o ~ a r m d m a c h i n e a y , s o i l  
and wata mnymatio; y$maing, and h p  phmge. While farm stmctmm is me~y 
recognize& farm elecacation h dl, b a M i  % be admitted hito the fotd at least iq the, Nigmkn context. 

. this situation, m y  new areas are emerging such as computer application in agricdtwt and the need 
have a mine thii reftects what the profasion can do has been respwsiblc for the chnp of name of virtually sll 
the formsr dep- of a g r h l t d  engidng in most Nigerian universities to m such as a~eul turd 
and envimmmEal engi-g or agriculturaI and 6- engineering. 

Farm structm& and environment as a spialiaation in agricuttural e&ng has been grossly misunderstood 
This shwld not be surprising kcau+c unlike the t h e  popular specialhiom whose functions are easy to 
recognize and appreciate, not many people reatim that those functions of the three ~pecial~htions would almost 
be impossible if farm sfxwtwa and environment did not provide the enabling mpph Evcn those of us who are 
agricultural enginas and researchers of i u w o n a l  rep- do m realize that the s- of our m h e s  
depends on farm sbuchtres~imd en- 

The question may h f m  be asked as to what exactly is the' mismdmtaod maning d roles. of farm 
structures in the agricultural practice. 

Them are not too many versions of the meaning but it could be v i e d  from two angles as a faciliq and as a 
d i i i p l i .  

As a facility, farm structmes refer tb both shelter and non-shelter facilities, adjacent grounds and in some cascs 
far =mote areas from a fsum whose function is germane to the success of mch an agricultural enterprise. Farm 
structures could be originally designed to mcet a specific function or a conversion or remodel of a faciIity 
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-machimy, and ~onshelteFed aimcMfes such ns madsS bridge m, towets & a ~ e u l t m l  dams which 
allow m tire f a  -vide m t y  or are for multipurpose w.Tht suitabilrty and safety of the Iocation 
of L~st ~t~ (from the point of view of ~~ impact qwsmeac (EM)); a cduc ive  
cnyignmtnt within and amund these mwmes a d  an effect= d e  handling, a d  qntmlling of dl polluting 
etemum are also vory imprunt, - .  

& which may not rkmmdly be l e t s d  within the&m. &~~~~ but the fpwtim of which are 
c l d y  dated to @eulmc arc rightly gmm dong with, fmkspueturts b a q l e s  d auch smctum art 
~~ for agricultural prodm housts, f~ilities fw &tme& m-0-w~ such as crop procsssing 
antes,. fruits and ve-ble stwagas, cotton gins, grain silos, .d m~hintry~repair sheds, which may mi 
-ly b located within a farm envirammt. Farm s t m g ~ s  auld either b aat- or man-made. Soma 

' features iti' a Eatm M i h  em ba hunts@ a n d ~ h p v 6 d  y p p :  tci promote the fdrm activihs and provide 
comfort fbr thefarmer are also farm structur&, &@ion which'* bs hmwssededp m e  as sh&r 
belts ot wihd h&s, in.& b wnQ01 mil ekosrnb @ *vt Etsd pmktivity, oj pratect stiuctures against 
winddamp, Chweby a v i n g t h e g c c e ~ t h r r r d  bquSed~orrepairszi?dreplactmeat, wealso 
Fann #tlCtiira. 

The provisions of the facilities listed a h  goes byond the attisan4s job and require a lot of ingenuity. The 
individual must go the m a  mile to quke  the m d  sMl. The acquisition of this $Ell mks rhe imvidud a 
farm m u r e s  malist. Xt is the art and ~~ of providing these facilities h t  hits been refmeti to as the 
fkm stFuehires discipline. In a nutshll, fam! smwures as a dipline,  which can a h  be m f d  to as farm 
s t w & w ~ ~  and e n w h ~  or farm a~~ and eor~viedewes, is that b d  ofagricdtlrrd engineering th 
deals with the pro* and maintenance of built-up:fa~iIltiws a d  improwmmb w the natural envisonment 
within and outside the farm eavirommt 

A EBfm ~~ cngiw is a spncpncralist in ~c frcJds &agricultural and civil mpinecring whm interests, 
ducation, mining and exp@&e have dtwlqed the ImnwMge of scientific -princ& consmction 
matcdds,  on prmdum, and e6ono@p to, &eat the design, construction, utilization and 
maintena~~~e of firm )Hluses, b- streds, s i b s  ar$i'& ~ ~ ~ L K & U W  and lenslaieg that the environment is 
mnducive for working and living (Neubwr and Walk,  1961). 

Farm stmcturw fonn the nkleus of agricultq @ ygtr i i~t  p t l y  to the efl[icieacy of o w o n ,  the quality 
o f ~ ~ a n d t h e ~ ~ ~ ~ ~ o f ~ ~ , F ~ ~  have mde significant contributions to 
@cdhlrd d e v e b p ~ ~ t n l  Srma* of these d b w  include bt#g fam buses and those for livestoclr, 
improved crop storage smcmm, improved road zqd o~mmuaication naek tise of modem cwvenimm a d  
the provision of rechti&'al M f i a s .  All fh& IWd q%@iIiWi hi* k c l a d  of living a d  w k h g  
conditions of the fama, rcdi~~tion in p t h m s t  l a -  thtpirgh tfp~ctivi: storage and i b e I y  evacuation of 
h a r v ~ ~ ~ f r o m ~ ~ b ~ ~ w h p a t t h e p r o d w e m ~ t n e e d e d , d t Z t e ~ m  
o£ tivestmk @action 

2. The hdbptmsable Roles of Farm Structum 

Farm structures has be& d~~ m the -hb sp~Cidiz-&# of a g r b l t d  mgi&g because of the 
srrpportiJe d e s  it plays to enable other spceiabtiom to d q W e I y  fuM:ti~n. This is summarizd in T&te 1. 

k p i k  the flaring fundons from Table 1. the s ~ ~ O n  is hardIy accordad any rampition both in thaory 
a d  practice. It is a tnar Jnalizad 'unit in m y  agriculd a a g W n g  depmnmts. 

Atthough farrp s~uctures practice has dways h par! of agriculture in Nigeria, the m d m  farm stmctum 
p W c e  can bt assumed to halve cornmen@ in the lste 1950s. Precisely in 1957 when the first silo in Nigeria, a 
twenty ton cq@y aluminum t y p  w-,&+I at IIm in Oyo state, and in+lPSS, a similar one was erected at 
Dam in Ogun stak The intdmtion of those silos was in mpoflse to thc problem of grain storage arising from 
thc bumper harvests of the 1957158 grain storage propnunme of Western In 1965. the fiat indigenous 
silo in Nigeria, a ventila.ted out-dow eonmete type.was designad and at the Institute of AgriculWral 
Rwmwb ahd Training, Moor p m o n  in Zbadan. Sin& then, many agencies of the Minisay of A-ulture 
have been indvod in farm s a u r e s  practice ~ ~ i a l l y  in developing crop stomp structures (Osobw. 1971; 
Osobu, 1985). 
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The pioneers of f m  structures practice iq Nigeria were mainly civil engineers who using their ingenuity defvad 
into the design a d  fabrication of some farm s m u r e s  facihties. Even when the agricultural e n g i d a g  
discipline was inttodud in some Nigerian universities, the theoretical emphasis was on farm machinery, sail 
and water, and crop p m i n g .  Very little amntion was paid to farm struehlres even though its benefits were 
being enjoyed- 

Indigenous training of farm s t r u c m  actually commenoed in ,hi early 1980s with Professor Fola hsisi playing 
a prominent rde in the grooming of a few students including this author and at pment, even if it is not accorded 
its right place, it is difficult to claim igaoranpe of the existence of farm struchrres as a unit of agriculml 
engineering. 

I i. 

4. The Prof~&~nat Challenges 

If there is any mm~ why X accepted the invitation to this wllference, it was to enable me r-ho the Lues 
which 1 raised in 2006 but which are yet to rcctive adequate attention. Thost issues were the 'problems which 
appear to be militating against the development of the farm structures component of a g t i ~ l t ~  engineering. 
They were and still remain those of manpower, teaching, and research facilities. 

4.1. The manpower challenge: 

A digion is spread by apostles and the quality of apstlcs to a large extent determines how well it is a c q t d .  
The biggest cballengc facing this discipline is the paucity of farm structures experts. Tqhy in many institutions, 
the subject is substantially handled by individuats whose major area of interest is rot farm s m c t u m .  It is hard 
to blame such &angas because in most cases they are even doing the departments a favour, for if they were to 
refuse, the students wodd graduate without any howledge of the subject of farm stmcturcs. I teach farm 
s- colases to mn-major students at tbe postgraduate level a d  from their pxformmc~~, many of them 
have little or no txposure at the undergmduatc level in farm stmchms. 

a1 The facility pmblrm: 
There is no daubt that there are a cmp of farm strwtwa expats in some Nigerian universitiqs both & a i d  
abroad and W y  but the pint must be noted that irrespective aftheir intclligenct. they need facilities to teach 
and eaabIe studcats execute their projects and researches, Whenever one visits a university, the visitor does not 
need anybody to introd- thc Department of agricdturd e n g i d n g  to him because he is most likely goiag to 
see a &actor parked in front of the d e p m n t  aad perhaps at the back a plot with crops and irrigation pipes 
* m y  k seen. It is not likely that a silo will be seen. In addition, thpe may be nq labomtory or exprhata l  site 

* that is dedicated to farm stmctwcs. 

What the students see every day, is what they develop interest in and at the find year, they would naturally waat 
to execute projects that are not farm shctma related. Leaving the university after five years with limited 
knowledge about f m  simctwcs, it will bt strange to expect that whGn returning for mastas, they would want 
to go for farm structures. I have had bitter exmeaces in that tbe few I have, eisd to encourage at the 
undergraduate level return for postgraduate to specialize in other options. 

T~M? Immediate Task Wore the Farm Structure Expert 

More than ever bcEwc. the farm stmmm exputs art hccd with a number of cMenges arising from both 
natural a d  human effects. Two of these are rbe c W t e  and noise 

Climate change 

Nigeria and many other tropical countries wcre known to have stable climate for the production of various 
crops, which accounted for why the a g r i c u l ~  system was mainly rainfed. Not only that the farmeas depended 
solely on the a a W  c h t e  for agticulnuaJ practice but they used to have a worhb1e fanning calendar. 
Irrigation sc- were only of relevance in the northem parts of the couniry. T i  have howevcr chged  
with the advent of climate change, a situation whereby it has becxrrne impossible to prdc t  when the rains which 
gue major requknmts for crop production would cominence and cease, artd what quantity can be txp#..tad. The 
experts are faced with the challenges of proffering solutions on how the environment can be d f i e d  to ens= 
sustainable agridturd practia. Creation of micro-climate through the use of greenhouses is gradually 
becoming imperative in Nigeria especially for precious crops. Greenhouses must be appropriately designed and 
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aoologid zone. identify appropriate glazing maowials- and. m g e  for-the developme% of tht releva@- 

Agric- mechanization was i n m t l u d  m bmst food pmduction and at the wsm, no one surpeeted thar a 
priw too heavy may have to k pid.  P.ietaw which was a c b m s t i c s  md an asset to the farm environment 
was lost due to wise emmating h m  equipment opctalion. As tbe population rises with dwigdling human 
~ ~ ~ o n ~ f a t m , m o r e o f d  " ~ u s e ~ f o f p m e n t w i l l b e m ~ o n ~ ~ ~ i s a ~ y  
increasing noise genedm in the farm eavhnment whi& has a catalogue of negative effects. The farm 
~~hastlPe~~'b'ditytonwnitortheIwiseexpormreIeveI~fofwr~arSanddevieewaysof 

In the past five years. the University of Msri bas ammptd to establish a fondable fami structures unit and 
themhfocusisinthreemajora~eas. 

~n area of partharvtst techa~iogy, tht provision of appropiate storage strw- is main focus of the 
r m i t . F o r b ~ s t o t a g e o f ~ w ~ c h a r e t f i e ~ t f o o d c ~ o p s c u l t i v ~ d d e m a a d e d , t b e s i b h a s  
remaiasd dlc storage suchtre imspctive of the; 0.- disadvmmges S'm the cmSmKti(w marpaid, 
notabIy st&, has 1011% btGa identified as the major pqblem, attention is now devoted towards sourcing for 
dtenativt a d  appropriate comrmion mWaL 

k i d c s i n g  the cool envimmmt within a termimium, the unit commenced invsstigations into the potatids of 
tmdtemwrndclayasamatmialfiorsilo cmshdd  hiM d t s  demonstrat& good potential by way of 
- r e d u d  indam -atwe flucmathns &ul m e o ~  eiongi8ed study pa id  and studies into the 
mgberbg p f q ~ & ~  of mqife lriohid claf (M&$oyle, W). The rrrdt.is prrsenty worldng on t b c  
r e & m d a h b g h  t h e e s t a b l i h d d f i $ ~ s i t e ~ t e  I),& ~ g t t r e c o n d i t i o ~ w i t b i n s i l o s  
constrrtebGd h m  stael, amxek add teh& mound clay. Tempahms and reIativc humidity pfiIe are 
expectaa to be atabbhad for W conc1,usions to b dram. 

. 6.2 N o k  in farm eavLwrment 

Thisunit has ~hereaergiestowatds~moai~g~fthefevel~f'aoise~tad~farm~vironment 
a a d ~ y i t i ~ ~ ~ ~ t ~ ~ ~ ~ ~ ~ k ~ ~ ~ o r o t h ~ ~ w 6 i c h w ~ ~ e  
~ ~ u l ~ ~ i s t o ~ ~ ~ ~ i s ~ m t e d ~ ~ ~ t e m e a a u r e s . O n e o f a o c h  
~ i s s h o ~ i n P ~ 2 . ~ r e s ~ f r o m a i : t i v l t i , ~ s u e h ~ ~ ~ o n , f e e d ~ d f i r o m  
~ ~ r e ~ r b a t a s m u c h a s 9 0 d 8 , 1 1 6 d J 3 a 1 ~ I  1 0 3 d I l a e ~ v e J y ~ f l t e s e l c v d s a f a o i s e  
fkr exceed the safe workpIace noise level of abut 85dB IBW- by vgtiows codm (WHO, 2001; CCOHS. 
2 W ;  Akioyemi, 2010; Ogbue. 2010; Ale= 2011). As an interim m~asure. ciw use of p m m d  protective 
dwiees such as ear mufEs and plugs are being -4 whiIe tbe reduction in wwking pgiod which is 
aasiex to impl-t than reducing the noise tevel is also advacated -- 

6.3 Q i  change remdiation 

As a starting point, the unit is d r i i  the &t status of m u s e  utdklion in the south- zone 
through baseline surveys. This is in d i m t i o n  of the fact that for over a long time, -ucs have btm usad 
in Mgtris but mainly for research m i t h e  experiences ffom the use bf tbe existing penhouses wwId provide a 
useful guide in introducing c o k i a l  g~eeairouses mjmyawa and Oshk  2011). Shortly aRw the 
commrieement of this study, it was obsmed that tBe &&I d clcikthg the roof is prOalmmtic. Wtx have 
also e o m d  on the dewlopmerit of a simple chner m o u s e  roof, Tbe preliminary design has 
been t e sd  d it hns the potedd of redwing the W and labour r i q h n e n ~  by the existing cIeaning 
methods (Akpenpuun. 2010). A demonstration .of the equipment is shown in Plate 3. The pxf~rmatlce of ttme 
various glazing maerials is Wng examined with a view to reeommding appropriate types for the 
environment 
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7. Strategies for Advancement 

7.1 Formation'of network on farm structwts 

One of the areas that is likely- to promote the.teaching and p i i c e  of this discipline is the av&ilabiity of 
information to all and sundry to whom the discipline may be bencfieial. There is no doubt that the few expens in 
fhG amt are involved in relevant researches and have quie a lot of information at their local level but there is 
very Iittle interaction among thcm. A network to include information exchange and development of strategies 
appears to be a poteatid way of dresiing the problem. 

7.2 Laboratory and workshop development 

In m y  instances, the fann structure p i t  does not extend beyond che office of the individual teaching the 
m. This shows that the unit bas neither a labbratory nor worlrshop. This situation does not encwrage the 
&graduate students to look hrward to coming back for a course in farm smmrcs .  The various departments 
should make it a point of duty to establish laboratories arad we11 equipped worlahop. 

Farm shchres,  a vital component of agricultud engincuing is given very Little or no attention. It is important 
that due -tion is paid towards its d t v e l w n t  both in training and facilities so that its numerous potentials 
for a g 6 c d W  devtlopment can be lwnad. 

Adegunloye, F.Q (2007). Utilization and E~aluation of Trea@ Termite Mound Clay Bricks for Grain Silo 
Construction. Ph. D Thesis in the Depammnt of Aghltural a d  Environmental E n g i d n g ,  
University of Ibadan. 

A k i n m  B.A (2010). Assessment of the Noise Qvel G e a d  duriag Ploughing and Haxrowing. M.Sc. 
Agricultural and Environmental E n g h x h g  Project Repwt, University of Ibadan. 

Alegt, FP. (2011). Assessment of No& Gemted in Piggery Units. M.Sc. Agricultural and Environmental 
-ng Froje~t Report, University of Ibadan 

Akpnpuna, T.D. (2010), Development of a Glasshouse Roof Clarm. M.Sc. Agricultural and Environmental 
Engineming b jec t  Fkpt University of Wan.  

Cadian Center for &upa&iod Health and S a f q  (CCOHS), (2004). Toise Measuremeat of Workplace 
Noise". Canadian Center for &cupat id  Safety and Health. Canada. Accessed odiibe on April 5th 
201 1 at: httpJ/ww.ccotxs.ca/~~sh~wefdphys~apts/vibrationh.ibratio~measure.h~ 

Mijinyawa, Y. lrnd G. I. Osiade (201 1). The Status of Greenhousa Utilization in Oyo State, Nigeria Journal of 
Emerging Trends in Engkming and Appfied Sciences (JETEM) 2 (4): 56 1 - 566. 

Neubuer, L.W. and H.B. Walker (1961). Pans Building Desb.  Prentice Hal, Irac. EngIewod Cliffs, 
N.J.Chapter 9: House Consuuctioa; P a p  123 - 143 

Ogbue, C. R (201 0). Assessment of Noise Level in a Farm Environment: A case Study of Feed EAilb in lbadan. 
B.Sc. AgricuId and Environmental Enghxrhg Project Report. Unimity of Xbadan. 

Osobu, k (1971). Structural Efficiency and Economics of Locally and h p r i d  S m m e s .  A Paper presentad 
at the Regional Agricdtural Research Seminar on Grain Storage in the Humid Tropics jointly 
organid by the Ford Foundation, the International Instit& for Tropical Agricultural Research and 
training. Mom Plantation Ibadan. Held d the Conference Centre University of badan. 26 - 30 July. 
19'71.4 pages. 

Osoby k (1985). 'Personal Communidon' A retired Chief Agricufd  Engineer from the Ministry of 
Agriculture and Natural Elesolrrces. Westan State, Nigeria 

World Health Organization (WHO) (2001). 'Y)ccupatiorial and Community Noise". W H O W  Factsheets. 
Acmwd on January 201 1 at httpJ/www.who.intr1~-fdenlht258. h t d  

UNIV
ERSITY

 O
F I

BADAN LI
BRARY



P-&~S Q f d ~  li* lnlcmt10nal C&@rtnee ard 3~ A,-I ~wml AI&W qf & ~igecrian h d d m  ~&kdavaf ~ngitfccm 
( N U  &rh 2011), amber 17- m, 2011, &rin, Nigeria. 

ISBN: q788-a3-5778-8 - - -  
~ a m  stll0tWes a d  k n m m n t :  lh ImiispcrtPaMc brrr Utuppre&cd -rion qfAgr&ultuml WiRmrir~ in Nigcrie 

M g m  L (20111. Y d  32:6- 14 

Table 1: Farm structlaes intervention in agrkdW enginsering practie 

Specialition Aimaty Funution Farm Struchlfe Indispensable Smmrt 
1 F m  P o w  and Landprepamtion various farm machinery and equipment me prone to 

Machinery weat mb fear if unprotected from inelement wee-. 
I I . They can a b  be vambbd or p i k e d  if not properly 

t d, Thy must bc trmw to tbe farms where 
? ,w they are mast needbd m y  whkh may not be ~ i b l e .  
- 3 , & ,  

' 

The paoWion of fam wkshop9, implement sheds, and 
b P: -. m.pw are the mpcdTbi~ties of the farm 

- 4  s ~ . m w p p  
2 soa a d  ~ a t w  warn and n& ~ h t  d m i  for mgatim.water, c a d  w s  sue 

Comwatlan regulation to meet plant farm structures. If Earm structures refuse to provide the 
nbads handcanals,it wiIlbedi&dttotransportds&xe 

hwaterrequirad. 
3 Crop Aorxssing To add value to People engaged ihprwwihgagti~m products, mast 

and Storage hmsted crops and be pmtectd aenst inc1emat weather. There are die 
ensure it can be found issues of conducive working environment, security of 
when need#l. mns and goods which are provided by farm 

structures. P m e a d  prduct must be adequately s . m  
aad the storage s t r u c w a  are farm'structures. 

4 Remrch B m h g  new pounds E x p h e m l  sites must be protected against pilfaagc 
for agdeultd M it. k quitt often m x & y  to rt-gulak climate. 
devt1opmmt M arc activities of the faan stmehe e m .  
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Plate 2. Noise lwel measurem'mt during Iand p r e p d o n  
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.Elate 3. Dernonjtrat ion gk gree&o&e mf elcaning equipment 
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