BUSITEMA
UNIVERSITY

I)H.’ suing / \]'{'fiir'r’.’.'-.'

FACULTY OF ENGINEERING
DEPARTMENT OF AGRICULTURAL MECHANIZATION AND IRRIGATION
ENGINEERING TTiA UNIVERS,
. AN
PROJECT S /

S gt e i S

DESIGN AND FABRICATION OF A MANUALLY OPERATED INTER-ROW
CABBAGE WEEDER FOR KYEPKUBE COMMUNITY

BY
BONDET NGEYWO INNOCENT
REGISTRATION NUMBER: BU/UG/2010/2

SUPERVISORS
MR. OWAA JOHN ELIAS SULTAN
MADAM MWOGEZA MARY

A PROJECT PROPOSAL SUBMITTED IN PARTIAL FULFILLMENT OF THE
REQUIREMENT FOR THE AWARD OF A BACHELOR’S DEGREE IN
AGRICULTURAL MECHANIZATION AND IRRIGATION ENGINEERING

MAY 2015




T

DECLARATION

I BONDET NGEY WO INNOCENT, declare to the best of my knowledge that the piece of this
project proposal is as a result of my research and effort and it has never been presented or

submitted to any institution or university for an academic award.

.......................................

SIGNATURE




APPROVAL

This proposal has been submitted for examination with approval from the following supervisors:

Main Supervisor

MR.OWAA JOHN ELIAS SULTAN

—1lR

SIGNATURE =7,

e

DATE ;25/0@ / 20/ { .......................

Co- Supervisor

MADAM MWOGEZA MARY

i




ACKNOWLEDGEMENT

1 would like to extend my sincere thanks to the almighty Lord ‘who has enabled me get to this
point in life in order to write:my project proposal.
I am indebted to my: parents, brothers, sisters, refatives, classmates and friends who have assisted

me through guidance and support.

[ extend my thanks to all my lecturers of Busitema Univers'ity at the Faculty of Engineering,
Agricultural Mechanization and Irrigation Engineering Department who. have equipped me with

academic knowledge that has enabled me to succeed in my studies.

i,

it




Absiract

Cabbages belong to the Cruciferae family and are related to turnips, cauliflowers and Brussels
sprouts. The origin of the cabbage is rather obscure as it is one of the oldest vegetabies grown,
being well known by the ancient Greeks, Cabbages are easily grown under- a wide variety of
conditions and are adaptable to most areas of the country. Although cool moist weather resnlts in
the best quality heads, some varieties produce acceptable heads during the warmer petiod of the.
year, Therefore cabbages can be grown. on a continuous basis in most of the districts of the
country. Cabbage: is a popular vegetable amongst farmers because of its adaptability to a wide
range of climatic conditions and soil, ease of production and storage, and.its food value.

Weed control is one of the most difficult. tasks in cabbage growing that accounts for a
considérable shate of the-cost involved in cultivation of cabbage. Farmers genetally €xpressed
their concern for effective weed control measures to arrest the growth and propagation of weeds.
Chemical method of weéed control is more prominent than manual and mechanical methods.
However, its adverse effects on the environment are making farmers to consider and accept
mechanical methods of weed confrol. Manual weeding is common in Ugandan agriculture. It is
the most widely used weed control method but it is labour inténsive. The use of mechanical
weeder will reduce drudgery and ensure acomfortable posture of the farmer. or operator
during weeding. This will resultantly ificrease production. It’s against this background that [ have
decided to design and fabricate a ‘manually operated inter-row cabbage weeder. There are a
number of different manually operated inter- row weeders on the market which are either
automatic or manually operated but are quite expensive and cannot be afforded by most of the
Ugandan farmers éngaged in cabbage growing. The main objective of this project was to désign
and fabricate-a low cost manually operated inter-row weeder.

v



Contents
ACKNOWLEDGEMENT ..... sreFenteer e nsass e siee e rare et bensb s s enaner cereesesssrarennes cheees s nsevsions 111
ABSITACT o vveiiiveesinssseeiisiniessnrsissrerasassssnnness feorrner e eae e e e iesets i e es orasianrasstssannestisesrsnnssisners 1Y)
i CHAPTERONE ...... e exewsmeeSoabansssensainisaaneose vt s AR e s S eSS van e A ARt
1.0 _Backglound......-........-......-......‘ ........ SO SOUPRUT O STOUPPON
1.1 Problem SIAEMENT ....overvevisiviviasineesitsnsesesrnssiesesiainisenssasessssssessassesssrassarsssosssinsrssanisinss
12 JUSHTICALION oucrierisivciiistvee sttt irasis st s s bbb s s s sesanesss s nres
1.3 MAIN OBJECHVE..1veioirrrrereriisrraivssssnsraessssssisssesasinstsssasbessecsmmasssrssantensssessannsessssanrassassicssass
1.4 SPECITIC ODJECIIVES 1ovrrireriviersrrsiossrerssseseseapere e senpnsasiasasnreseserebesinnssrsss et senmsessssansanasnnses
1.5 Scop’eof'theproje_ct..........,,,.._._.....-_..._..,_.-...-...,-..,..-...........-..-..,..-..._....,...,.._...._...._...... ...... vornnrrresaesin
2 CHAPTER TWO .icioirircimisinnivesm et estosneses testarsestsisnesisinesbisnsstassessstssssseneeaimsessiasssniess
2.0 LITERATUREREVIE_W ......
2.1 IRETOCUCIION i viveversieeeaesisssbessssesbseesessststasieses abesssssssanenessssebenpesersnassessiiiessonsasninssonserenesas
2.2 CLASSIFICATIONOF WEEDS
2.3  TYPESOF WEEDS
230 ANNUAT WEEAS. e vvreieessvssenresrressestssreesseresesssieess saresnnsemmssiie sisesestenn sssasesssssrsmaressssnssrenson
232 BIENNIA WEBAS cocrecraverscnircrens s essissivesses st sersss s snssss s e shanpesonrisesivsenon
2.3.3  Perennial Weeds ..icimieriiirerninorirerenns
2.4  WEED CONTROL METHODS .....invemsivirenes 9
24,1 Biological Weed COMEOl ..oimiiiierriinirirresieseeressnssessnscsseesesessconvissivnessrassinnnes
242 Mecharical WEed CONMIOL ... i isireareesieiessssesesssse s s beressssemsnstsaessrasessisssesesssesions
243 Chemical Weet COMEON ovumirrnriseinccmcnransmenernceessmssssessnrssessingasisssaseisessesnensinessssmssionans
244  Cultural methods‘of.weedco_ntro_l....-..._...._.,.-......-.....;-...................-..........,........._............
2.5 EIGONOMIICS wrcernrericnsrtavasiverssessesinsiinisssonssssnesrsssstsosessssiasanssssssssnascasessesnebssnsnbinthsmessisssoneas
2.5.1  Applications ofErgonomzcs., evrerseutebsre ekt einnibndaeseensdriastaerer shienrs s beesteantoseeenrrshabe
2.6 SOU TYPES wrerrirrrirvnceerorensisonssisinsssesrenssmssnssesissssssinesssssisnssssossesnas
2.7 Tlmmgtocombatweeds... eereer ke rebar e ie s en s he e er s nndabens pes e e naeanerninesensbesarasvasnsrersses 1 U
2.8  Avdilable mechanical weeders on the malket. rebrrernireieeanraseteaanneesaenresrenrebanererbevinesseenne | |
2.8.1 ECO- Weederll
2.8.2 Inter-rowro_tarycuitiv_ator-.....-...__..._...‘.....-......-........_...._..............................._..-. eoreniens 12

CwmwuAamobhhbbherhppwiobibox=

2,83 Basket WEEAEE .ivurvrirreiei i civasrosss s sobesessbrensas s besbenrassseseessbessesesonstensrases L 2

2.8.4 Fiﬁgel‘ Weeder T PNV PP SIS P U PP O A3

2.8.5 TorsmnWeeder 13
_ 2.8:6  Brush Weeders....o.ooiiimniiir i s ssssssssmsnsesos LF
3 CHAPTER THREE ...ooivoiivcvinrrimiiesrr e csessseecrns ettt teene Y ietsasd e r ey erebE o rsi et saneneasans 1s.

3.0 Design Methodology 15
3,1 Design of the inter- row cabbage weede115
31,1 Conceptual DESIZM v.rvenroreeiasseerarsersismsersiessarassessssssssscsinesasssiansssesssssrarsrscssssnsasesns |3
3.2 Detalled DESIZN covveiirmrrnirrcisicssieccssssmesssisssssersserresecssaassersesmnsirsssassestessseesssmnsssis 13
3.1.3  Drive Wheel design it | 3.
334 Design of the SHafl ..o cciveremiieivienerimmmessensssrsssensssessesmmssssssesamsisoisssssasssssmmasions 1 0
3.1.5  Design 0f the fTAIMIE civiiirrerrecaresiie s e e s saesssassoscsinessarmnes ........19

v




3.1.6  Design of the handle... oo beresater et etaseresedearaseserarestaivessrsivnseieansrarenstciereasarisa 19

3.1.7  Design of the weeding tool .................................................................... — |

3.2 Fabrication of the different components of the inter- row cabbage WEEAEr .cvvvererererrrnnn 2]
3.2.1  Material selection.......... rereveeeesrasaeren oot reaen eeeeree sttt st atsasereais 221
32,2  Maching frame........ccvnmneiivnnnns e e eee s nseens eeerarbrenease sy ir woesrerones 22
323  The wheels..vconnn... e eerer et enete et b en st ne e e teps et s arsaten rerenenseneanersseeasenentntsentenss A2
324 The Handle.. vt ieiies st s sinssssbsssssbe s s sbans it esiss s 23
325 WeediNZ 100l . mieeiriaisininsnenesirasssssrsessersssescnens e . RO X |

3.3 Taols used in the WOrkShop .....ovumiiimmiisisiniin i versenaees ORI Vierieenienrinn 23
3.4 Testing the PrototyPe .veeerrsrsseesesceens errerar bttt saberaes vt taseanaans 24

4 Chapter FOUr ..ot cevearebaserssnes veresissnrhecasninssnaneans fveeetr e e raene 25
4.0 RESULTS AND DISCUSSION ceereesnens reerrsnenesanrenes ereeertseerrene e enastenteanren reneevereaenes 25
4.1 Results obtained and their-analysis ........ccoe... Aeeaasrenre et arersaniane e nanianenrenenens SOPRURONE 25
472  Eceonomic-evaluation of the inter- row cabbage weeder.._ ............ viaranne FOOTURORUOR |

5  Chapter Five.......... veereessat s bEeea b e detre st e nrnensieedantree sty seesrren \reergraeenneianias wrrverieerenes rererrereenne 28
50 CONCLUSION AND RECOMMENDATIONS ettt sess s e s sassens B8
5.1  CONCLUSIONS cooiiiimrecteecreneiensmrmrenics e st e favtseesiensaes inatebasnaininesenens 28
52 RECOMMENDATIONS....o..... JOR OO USRI TTOOOR rrere e rarir e ean seosenrsesbes 28
REFERENCES ......coonvervnimrvecensmmaesessreseessonsnne rerrerrse et resreanaane e pantaseraes S pereresnsssersrsnninnee 2O
APPERIX.aiiiviiivemnreimminnrinnrernns reecenesenanns dinineiei s eans rveres N orrevarnines rerenes SO v 30

vi




Table 1: Weeding timing .....ccooeiiveecnercrcrnicreannans N SO everaesie e e penensir st sennsnssnsienes L0

Table 2: Material Selection............. reraeiesreare e eare et et earesterann seereeeerennaaens et ssenen Sy,
Table 3: TOOIS TS v risivmisircrsrminsiererensiibinnensesserecncreisesiessrmsiieneamsessasesussessessosiosssrinnnsnisss 23
Table4: Results obtained.............. eetereeeensaseraennn eeeeenaens et e e everanren et .25
Table 5: Time taken when using differettt MEthOAS ..u..eseerricrsnnnirnnnaienns SO,
Table 6: Cost of the various MAaterialS .....oueeernreesesererrnesseesions rerrertesasee s frerentetee TR

vit




Figure 1: ECO weeder uses rotating weedmg mechamsms with tines (H]“Slde Cultivator

Company, 2011), ......... ravereetsaR g ee st s ebesdanr e re eassaesb e rnrensiFe b nhS e raraeenstansieenedribane errenirisiorsrnes i nEl
Figure 2: Inter-row rotary cu]t[vatm for mler -row weed control (Tornado, 201 l) vernrzarsacensenavaony L2
Figure 3: Basket weeder for inter-row weed control (Bowman, 1997) ..., resiermsresennien 12
Figure 4: Finger weeder uses rubber. spikes that are pomted atan angle towards the crop ( Weide
et al; 2008). .coveroeene. reeerestetanaere s et eas sanrereanseenibusasFae it ine ey e e ba e et eans benben st s asEsa e eb er g STt soc semesesienanres 13
Figure 5: Torsion weeder uses flexible coil sprmg tines to sweep the wecds (Werde et al
2008).......... et EREedeue s s R e er e LSOt oA eSS e oA e g e e EASbE S nen e rae S hns ha g R eger nad ke r s e b ens et ntaanatre 14
Figure 6: Vemca] rotatmg brush weeder use hydraullcs and requ1re an Operator to control the
brushes (Melander, FOOT ) certstrresesaactscarassaessssessstonns e ienscns neengessiesnsostonsnessisssres wrireeniie s, 14
Figure 7: The diagram above shows the dimensions of the prlmary t1]Iage tool cevmrerererrmnrnn 21
Figure 8 Graphical presentation of the fabricated inter-row cabbage weeder.......c..c...... 30
Figure 9 In the garden with the locals testing the fabricated inter- row cabbage weeder ..o 31
Figure 10 Weighing the Weeds ..o s i deciesavessorsioivessenrsnid |
Figure 11 Photographic image of the fabricated inter-row cabbage weeder ................ creeeerrarrenss 32

viii




1 CHAPTER ONE

1.0 Background

Weeding is one of the most important farm operations-in the cabbage production system. Manual
weeding requires huge labour force and accounts for -about 25 per cent of the total labour
requitément which is usually 900 to 1200 man-hours/hectare (Nag and Duit, 1979). In Uganda,
this operation is mostly performed manually with cutlass or hoe that requires high labour input,
very tedious and it is.a time-consuming process.

Moreover, the labour requirement for weeding depends on ‘weed flora, weed intensity, time of
weeding, and soil moisture at the time of weeding and efficiency of the worker, Often several
weeding operations are nécessary to keep the crop weed free. Reduction in yield dug to weed
alone was estimated to be 16 to 42 % depending on the crop and location which involves one
third of the cost of eultivation (Rangasamy et al, 1993).

Weeding and hoeing is generally done 15 to 20 days after sowing. The weed should be
controlled and eliminated at their early stage, Depending upon the weed density, 20-to 30 per
cent loss in cabbage yield is quite usual which might increase up to 80 per cent if an adequate
crop management practice is not observed. Cabbages are very sensitive to wéeds as téported by
Goel, et al (2008). Competition in the early stage of growth and failure to control weeds. in the
first three weeks-after sowing reduces the yield by 50 per cent (Gunasena and Arceo; 1981).

Weeds compete with crop plants for nutrients and other growth factors and in the absence of an
effective control measure weeds remove 30 to 40 per cent of the applied nutrients 1esultmg in
significant yield reduction {Dryden and Krishnamurthy, 1977). Delay and negligence in weeding
operation affect the crop yield and the loss in crop yields-due to weeds in cabbages vary from 40-
60 per cent and in many cases cause complete crop failure (Singh, 1988).

Presently there are many types of weeders available in the market, from simple to complex and
‘motorized weeders. Several innovative and cost effective designs are being developed and
.expenmented according to the requirements of the farmers and soil conditions. Efforts are still
on to reduce the drudgely in weeding opetation, (Thlyagarajan ét. al, 2006) since utilisation ‘of
‘hand tool teclmology is one of the major problems of poverty in the rural areas. Nganilwa et al.

(2003) opined that a farmer using only hand hoe for weeding would find it difficult to escape
poverty, since this level of technology tends to perpetuate human drudgery, risk and misery.

The most common methods of weed control are mechanical, chemical, biological and fraditional
methods, Out of these four methods, mechanical weeding either by hand tools or mechanical
weeders are most effective in both diy land and wet land (Nag and Dutt, 1979, Gite and Yaday,
1990, Gite and Yadav, 1985). Various types of cutting blades are used for manually operated
weeders. V-shaped sweep is preferred where weeders are continuously pushed and toel geometry
of these cutting blades is based on soil-toel-plant interaction (Bernacki et al, 1972), Mechanical
weed conttol not only uproots the weeds betweer the crop rows but also keeps the soil surface
loose, ensuring better soil acration and water intake capacity. Manual weeding can give a clean
weeding but it is a slow process (Biswas, 1990).
1
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