
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


DESIGN AND DEVELOPMENT OF A 
MOBILE SEED DRESSING APPLICATOR 

PROTOTYPE 
SUITABLE FOR AFRICAN COUNTRIES 

UNIDO PROJECT :US/RAF/88/273 

FINAL REPORT 

Prepared by: 

TEMDO 
P.O. Box 6111 
AR USHA. TANZANIA. 

December 14, 1994 

I. - r 



LISI' OF <nflBII'S 

1.0 i3ackgrourxi 1 

2.0 Smmary 1 - 2 

3.0 Scope 3 

4.0 Review of Progress Reports I & II 3 - 6 

5.0 The Tripartite Meeting 6 

6.0 Dem:>nstration & Carmercialization efforts 6 - 7 

7.0 Incorporation of design :recanrendations 

& future Plans. 7 - 8 

7.1 Design lnpro'..renent RecarmeOOations. 7 

7.2 Pilot Manufacture Preparations. 8 

7.3 F\Jrther R & D ~tirnisation. 8 

8.0 Conclusions. 8 - 9 

9.0 References 10 

10.0 List of ARJE!ooices 11 

• 



1.0 8AQ(GIOH) 

This fincl reoort is the third of a set of rep:>rts which have to be sumitted 

by TEMIX) in fulfilment of the subcontract by UNIOO for this project. It 

;:overs in totality the sunnary of the ~~k done by TEMlO for the whole 

period of the subcontract ie. fran 15-1-1993 to 15-12-94. It also 

deals specifically with ~rk done in the period Ju~y 1994 to Decenber, 

1994. Under the sane project other institutions were given similar sub­

contracts: TDAU of Zalbia and Chitedze of Malawi and Silsoe Research 

Institute of Englarxl. While TEMlO was specifically a.asigned to develop 

a tractor operated machine, our Zcrrbian, Malawian and British counterprrts 

were to develop pedal operated machines. 

'Ihe project schedule was closely a:lhered to in TEMX>'s case (Ref. 

Awendix 5), except that iten N:>. 7 (Botch level rranufacture) did not 

take off as early as indicated rrruch as it was desirable. 

2.0 SlHIARY 

• A tractor driven ll'Obile seed treater was successfully designed, 

developed and tested by TEMDO within the agreed schedule. 

• The testing both at TEMOO arxl in the field revealed the need to make 

several d~ign ifll>rovements aimed at making the machine cheaper, easier 

arxl safer to use • 

• sane of the design improvenents were effected in the course of testing 

ie. prevision of ribs and sp:>iiers both on the rotor and stator 

The rest of the design improvements will be incorp:>rated during pilot 

rranufacturP.. 

• Field denonstrations <Nere carried out in nearby villages to p:>pularise 

the :nachine. A camercial elerrent was gradually and carefully introduced 

alongside these demonstrations. 

• Both TEMDO tractor machine and SRI pedal machine were demonstrated 

in the field. 
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• 1he pilot field demonstrations confirrred that the fai:ners waated the 

services of the machines. but they "Nere le:;s enthusiastic when tney 

were asked to pay for the services • 

• Calculations M!re made to detennine the price of the TEMX> tractor 

machine aoo the Silsoe pedal machine ie. US$ 1,700:- aoo 900:­

respectively. 

• Preliminary calculations were also made to determine the cxmrercial 

treatment rate if the machines were to be taken by an entrepreneur. 

A rate of Tshs. 50 /kg. of the fanners seeds was initially set. 

• Efforts to make further village dennnstrations were made for the 

harvesting period of July. August & Septenber with encouraging results. 

1be cannercial message was indicated. 

• It Iris now been realised that the rrost difficult part of the project 

is to have the technology reach the targetted P.nd-users, ie. to 

disseminate it • 

• Fortunately, the parties concerned in the project are not only aware 

but fully su~rt the actions of imnediately going into dissenination 

efforts. This was so desronstrated at the tripartite meeting held in 

Lusaka in June, 1994 • 

• Consequently, TEMDO has been selected to undertake the dissemination 

of the technology and a project extension based on the proposal sut:xldtted 

at the Lusaka meeting has been approved. 

• Drawings of the SRI pedal machine were received by 'IEMIX> and they have been 

studied and adapted for our manufacturing practices • 

• Acquisition of irrported standard rarts required to make Jpc:s. tractor 

machines and 5pcs. SRI machines has been done. 

A TEMIX> engineer together with an engineer fcan Zcmbia were trained in 

UK in seed treat:nent machine designs for t1NO rronths • 

• A study tour organised for heads of participating institutions was 

attendP.d by the Director General of TEMIX> who is also the country co­

or<'linr· r fl"\r the ro ·ect 
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3.0 saH: 

In this report a review of progress reports I & II will be mcrle. Then 

sare coverage of the tripartite meeting in Lusaka will be nade. Work 

done oo the project for the period July 1994 - Decerber, 1994 will then 

be presented to highlight deoonstration efforts made, machine price 

and camiercial rate calculations, work on design rrodifications, inprove-

iiEilts and fotlil.-e plans for the project, whlch will ;rainly be centred on 

dissen:ination and perfection of the machines to suite the final end users 

requirerents. 

4.0 REVIlJf OF PRXiRESS RElUHS I & II 

The bo reports covered work done on the project by Tao:> for tile periods 

January - June, 1993 and July 1993 to Jtme 1994 respectively. 

In the first progress rep:>rt, the project background is given, ie. 

since the econanies of the PrA and indeed rrust African countries are 

agro-based and manned by small famers Mio are also the majority of the 

pc>?Jlation (80 - 90%), then accessibility of treated seeds aimed at 

improving their farm yields reducing JX>St emergence crop losses 

(estimated a~ 40%) is of vital .inp:>rtance. That is the primary reason 

why UNIIX> decided to prCJOC>te the developnent of rrobile seed dressing 

applicators suitable for African countries. TEMlX) was one of the 

institutions sub-contracted to develop a tractor driven seed treaters. 

The secondary aim of i.l'JIOO was to develop indigenous expertise 

in the design, developnent and dissemination of the technology to ensure 

sustainability of project objective. 

While trying to follow the agreed sche1ules, progress report No. I cov.ered 

the initial stages of design, ie. identification of the machine design 

requirenents, literature review and visits to existing seed treaters, ie. 

the HEGE machine and three different types of Rotostat machines. Desing 

specifications were tnen evolved starting with the choice of the Rotostat 

principle for adaptation due to the inherrent advantages of variable 

treatable batch size and efficient even 

formulations. 

distribution of liq11id/slurry 
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other specifications were initially set as follows:-

Batch capacity : 25 kg. 

Prime roover : Tractor PIO 

625 nm lbtor Diameter . . 
Rotor type : Std. plough disc 0 695 

Concavity 90 nm 

Seed charging 'n'.rough top hinged lid. 

Cbsage Application : Through opening in lid. 

Rotor Speed 540 rpn 

Seed discharge . Hinged opening, centrifugal discharge. . 

'Ihe principle of operation has retained the sane as initially ronceptualised. 

A weighed batch of seeds is µ.it into a rotating disc. After a few seconds 

a metered chemical liquid or slurry is grcrlually introduced on the spinning 

disc which rotates at the sare speed. The thoroogh mixing is effected 

after a few seconds and then a hinged door ::.s opened to discharge the mixed 

seed in container by centrifugal action. 

According to the first report, preparation of preliminary design layout 

was canpJ~ted and sane details drawings had started. In the seconci 

report the finalisation of layout design was done after the Project 

Design Engineer had returned fran training in UK. As a result of the 

training, the bare bevel gear set to tum direction of power rotation 

through 90° was replaced by a standard geartx>x, and design of discharge 

door wa~ finalised. 

'Thus in the :aecond progress report, the layout designs were canpleted, 

details drawings canpleted and manufacturing of the first prototype 

enbarked upon and canpleted. Testing was done at TEMl.X) 1NOrkshop and 

on t1NO other sites. 'This enabled various changes to be made in order to 

improve the mixing, the most outstnnding being incorporation of tlNO big 

spoilers on the stator. 

F\lrther tests ascertained the followi:'lg machine operation characteristics:-

.. 



- 5 -

Capacity : 25kg/batch (continuous) 

30kg/batch {max) 

Ibtor Speed 220 rpn. 

Mixing time 8 - 30 sec. 

Discharge time 30 sec. 

D:>sage application ti.me 8 sec. 

Review of design considerationrwas cbne and it was found that they were 

judiciously met by ~he latest design. The cooparison between the initial 

desj.gn aro the latest design then ti..ere:-

Rotation speed - now 220, then 540 :rpn. 

Gearbox - reduction 2: 1, then 1: 1 

Rotor/housing clearance - now 0.5 - 0.75; then unspecified. 

Material of rotor OOllsing - now cast iron: then sane. 

Freme - now heavy hollow section 50x50: the=i sane. 

No. of legs - now 3, then 4. 

Seed charging - now through hinged portion of top lid; then side­

hinged at one extremity. 

Ik>sage application - same. 
Seed discharge - now spring loaded hinged gate centrifugal action; then 

same. 

~ation principle - sane. 

Ease of manufacture - now easy: then not so easy. 

Progress Report II also covers village tests which were conducted with the 

help of District Agricultural Extension Officers, and records that the 

perfomance of the machine was satisfactory. Overall response on 

the machine and denonstratiors was good. As a result of the tests and 

daronstrations,a few design improvements were identified and earmarked for 

the next machine and for pilot manufacture. These include:-

• Drive arrangement - to be rrade sinpler and cheaper by eliminating two 

pli.mrer b.l.ocks, two couplings and to rrount the rotor directly on the 

outp.1t shaft of the gearbox. 

To m:xHfy the discharge hood in order to reduce discharge time. 

• To locate the tractor roounting positions such that various sizes of 

tractors will 1ie able to couple and hitch the rrachine without further 

rr~Jdif icatfonr. 
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The second report conclooes that the tractor rrounted machine developed by 

TEHX> has "'10rked well as can be conf inned by visual ard laboratory tests 

by TPRI. Biological field trial tests were still g:>ing on. 

It was rec:armended. in the secorxi report, that ccmnercialisation 

(dissemination) of the technology is the next aoo roost crucial stage of 

the project, to be deliberated on in the L11saka tripartite meeting of 

6 - 8 June, 1994. TEMX> w:>Uld perfonn further R & D w::>rk 

hand in hand with pilot manufacture and ccmnercialisation. in response 

to field feedback. TEHX> also plans to address itself with the develop­

ment of equipnent for safer. easier and faster chenical handling. 

5. 0 'DIE TRIPARl'I'l'E MEETIN:i 

A tripartite meeting was reld as scheduled between 6 - 8 June, 1994 in 

Lusaka. to review the developrent of seed dressing applicators. 

The meeting carrnended the progress made so far in the project, ard it 

was unan:llrously in agreement on the need to ensure that the project 

does not en:l on the prototypes successfully developed aoo tested. 

Dissemination of the technology was accorded proper priority. 

Consequently ~rk progrannes for various participating institutions were 

revie\r.'ed to target at the above objective. 1'EMX) subni.tted at a meeting 

a proposal for extension of sub-contract for twelve m:>nths whose purpose 

is to addresG to issues of optimization tht> iirototype, pilot manufacture and 

carrnercialization of the seed treating technology. Project extension 

has been approved by UNIOO. 

The provisional w::>rk plan as presented at Lusaka did not take off 

inmediately due to funding constraint. With the project extension, 

the schedules will be revised accordingly to start January 1, 1995. 

( See Appendix 1 ) • 

During the initial machine tests/derronstrations in nearby villages in 

March 1994, sane villagers advised that perhaps the best ti.me to 

~"" 1 rrachines for further derronstrations and ccmrercial trials were 

rj· f·he ' vesting season spanning fran July to Septerrt>er. 
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Liason with district agricultural extension officers was made and early 

visits were made to earmarked villages. ·rwo such visits were made to 

Mareu village in King'ori ward, Imbaseni village, and to villages arouOO. 

Merelani (ftluguni). D.lri119 the visits discussions ~made with 

villagers/village leaders on the best way and time to derronstrate the 

teclmology. 

Working with District Agricultural Extension Officers for J'.,_1".lJ11el'.U 

District in Arusha region visits were rmde to various vi.llrt']~s to detennine 

the best time of sending the t'NO rototype seed treater~ and the best sites 

for daronstration. Missionary Centres were also visited a~ ~otential 

users of the machines and dissemination agents. 

Demonstrations were made on market days and prior to denvnstratiors sane 

lectures were given to explanation to the villagers on the irnportaxe of 

seed treatmer.t and tKJW simple RDbile seed treaters would assist I ?asants 

and farmers in having easier access to treated seeds. Tile villagers 'Ere 

also ir!fonned of the costs involved in seed treating. 

Interested entrepreneurs were given further information on the cost of 

the two seed treaters and an analysis of cannercial chargeable rate of 

treating one kilogramie of seeds per machine. The payback period was 

also projected in these calculations. 

Appendices 2, 3, 4 give information of projected selling prices of the t'NO 

types of seed treaters and canrercial treatment rates. 

7. 0 ~TICfi OF DESIQI REXXHEmATICllS & Fl1I'URE PLANS 

7 .1 J:ESirn IMPIOJEMFNr RFXDMEMlATICN> 

The design improvements recorrmended in the second interim report have 

been incorporated successfully in the revised design which will be 

canpleted before January, 1995 in readiness for pilot manufacture of 

prototypes to be denonstrated in the planting season. 

(See Appendices 6, 7, 8) 
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1 .2 Pnor ~ PREPARAnms 

Preparations for pilot manufacture were started well in advunce by 

ordering fran tlC three gearboxes for the tractor machine arxi five pieces 

bearing clutch u.'lits for the Silsoe machine. 1hese caJt>Ollents have 

already been received. 

Drawings for the proal driven seed treater received fran SRI have been 

adapted to TEMX> drawing stardards for ease of manufacture. 

7 .3 ~ R & D CFrJMISATI~ 

Already under this topic need to accur~tely, clearly arxi swiftyly neter 

and inject the required dosage during application has bee."l established. 

An order for the peristaltic pirp fran UK to be used with the l'IBchine 

has been made through the CTA arxi as soon as it is received the design 

for its attadment to the seed treater will be finalised. 

8.0 CDCLISICJllS 

The initial i;Xlase of developnent of the seed treater prototypes suitable 

for African countries has been satisfactory. 

CXJe to the unflinching camtitment and support of the parties involved as 

demJnstrated at the Lusaka tripartite meeting, the project now has to 

enter inevitably into the most crucial stage - the dissemination of the 

technology, in order to ensure that the targeted beneficiaries are catered 

for. 

Efforts to camiercialise the technology which need to be supported 

initially will involve incorporation of reconmended design i.nprovements in 

the pilot machine5 which will be made for derronstrations, perfonning 

further R & D work as a result of deronstration of pilot machines to various 

groups in various areas to cater for specialised requirements, and 

provision of safer, faster and cleaner chemical handling attactment to 

the machines. 
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TE'HIX> feels greatly privileged to have been selected to participate in 

this collaborative R & D project. In addition to being involved in 

a:Japtin<J a technology which is very useful for the growth of the sub­

regional econcmies, the project has given TEMDO a rare e>[:p>rtunity for the 

enhancement of its engineering capability. 1EMOC> will also benefit 

on the advantages of resource sharing through collaborative R & D 

arrangenents. 

The Board of Directors of TEMX> and its Management are grateful to 

l.NIOO for involving TEMX> in this endeavour. It is TEMX>'s h:>pe and 

expectation that the next crucial stage of cannercializing the developed 

technologies wil.1 be successful. 
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S/N 

Al"l+:NllJX 1 

FUruRE PLANS 

ACTIVI'IY 

1. I Manufacture of 2 nnre tractor 
machines and 2 pedal driven 
~ctchines (SRI design). 

2. Display machines at Dar es salacrn 
sho\,· and Arusha show. 

J. ! Trair.ing of ~ratives ( Cherm.cal 
j 11andling). 

~. l Place 6 machines for COllnercial 
·r ~~!. 

·-:.i: :~; ! acture chtroical mix i r.q ,md 
· • · ·:· ·- : ::g unit • 

, . L::ure 10 fun.her ir.:ichi::~s 
:·~:~. 

: .i'-''r f..Jr 20 further 
~,... -: ri collaboration \,·i lh 

.-; : >n se!'"":ice and Tf'A. 

3. . :.~:; .... ~;:i training course for 
! 't:.3chici~ operators. 

9. I Run training course for 6 opera­
t0rs & 20 operators. 

10. I Trial typical fanners seed with 
bo!.h machine types and asso-

' ciated biological tests. 

11 • I At tending agricultural Trade 
Fairs in other African countries 
to derronstrate the technology. 
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APlel:>IX 2 

Sl'D. PARl'S MACHININ:i & TOTAL MANJFACRURIN; RECXH£NJED 
FABRICATIOO Cll>l' SELLIN:; PRICE 

1. TEMX> 
Machine - PID 
Driven. 492,CXX> 213,000 705,000 850,000 1.100.000 

1"700 US$ 2200 US$ 

Pilot 
Manufacture 351,000 209,000 560,000 650,000 850,000 

1300 USS 1700 US$ 

2. SILSCE 
~hine - ped ll 
driven. 

Pilot 
manufacture 103,000 169,000 272,000 350,000 450,000 

700 US$ 900 USS 

-



APPEH>IX 3 

BlHMIC ANALYSIS OF 1HE ~Cll OF SEE> 'l'REATERS: 

-
TEMX> MACHINE SILSC£ MAOHNE 
Tractor Driven Pedal Driven 

CTA TEMOO CTA TEMX> 

Cost of 'Fernasan • D 1755/500g 1755/500g 1755/5009 1755/SOOg 

Application rate Jg/kg Jg/kg Jg/kg Jg/kg 

Cbemi.cal cost 10.5 shs/kg 10.5 shs/kg 10.5 shs/kg 10.5 shs/kg 

AIK7ITZATIOO OF 1HE 
M/C CAPITAL <n>T: 

- Cost of machine 1,000,000 850,000 500,000 450,000 

- Batch size 25 kg 25 kg 5 kg 5 kg 

- Payback period 1 year 1 year 1 year 1 year 

- tUtt>er of batches 
treated. 60 per day 100 per day 100 per day 100 per day 

- IAlration of treatirent 
seasoo. 50 days 75 days 50 days 75 days 

AIMJTIZATICN OF 
CAPITAL: 13/= per kg. 4/25 per kg. 20/= per kg. 12/= per kg. 

REVENUE CDST OF MACHINE: 

- ~ator cost 1000 per day 1 - 1000 per day 

- Tractor hire costs J6000 per day - - -
AIM)l'IZATICN OF REVENUE: 25/= per kg. 14/8 per kg. 2/= per kg. 2/-= per kg. 

rorAL crsr OF TRF.A'IMENI': 48/5 per kg. 29/55 per kg. 32/5 per kg. 24.5 per kg. 

Say JO say 25 

The above canparative table for the CTA's figures ard our figures shows that the 
cost of treatment has now 30ne down to 30/= per kg. for the tractor machine and 
shs. 25/= for the pedal machine from shs. 50/= (32.5 shs. respectively). 

A figure of shs. 50/= per kg. for treatJrent of lkg. of seeds could be taken for 
cannercial operations. Profit is then 20/= arrl 25/= per kg. or shs. 3,750,000/= 
arrl shs. 937,500/=. Cost of treated seed for the fonner will be shs. 150/= only. 



APPEN>IX 4 

('ISHS). 

'I'EMX) M.l\OHNE SILSCE MAOiINE 
Tractor Driven Pedal Driven 

Cost of Actellyc Super 250/100 g. 250/100 g. 

~lication rate 100g/100kg-lg/kg lg/kg 

Cllenical cost - -

ADIDtizati.on of M/c capital Cost: 

Cost of Machine 850,000/= 450,000/= 

Batch size 25 kg. 5 kg 

tbTber of Batches treated 100 per day .lOO per day 

Duration of treated season 100 days 100 days 

Payback period 1 year 1 year 

Atnotization Capital 3/40/kg 9/kg 

Revenue Cost of M/C 

- ~rator o:>St 1000/day 1000/day 

- Tractor hire cost 36000/day -
Anootisation of Revenue 14/80/kg. 2/kg. 

'IUl'AL CD;T OF TRFA'IMENI' 20/70/kg. 13/50/kg. 

Recoomerrled Ccmnercial 
Treatment rate: Shs. 30/kg. Shs. 30/kg. 

Profit after one year: 2,500,000/= 825,000/= 

Price of Preserved grain. 60 + 30 = shs.90/kg. 
I 



Appendix 5 

WORK: PIJ\N FOR DEVELOOONT OF MQBILE SEED TREATER 
-==~=-· .. ·~-·:-=-:==::.··:-_,.c-.:.=-··~..c.·_-c_c .. . : • 

SIN ACTIVITY · D U R A T I 0 N I; 
v3arl 1993 199~ I 
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2. 

*3. 

" . 
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7. 
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prototype 

Prototype testing 
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manufacture of I 
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* !-lot yet. done, to be TP.irv:hcd1J 1-=d ~<:r:rJt:·d ing I y. 
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APPEM>IX 8 

i .rLID 

............................................... :... .......... ...-............. .._ 

-

w ........ " ... 
l ! 

" 

,,-- - I 
-1 

ST"TDR Dt•chorge Hood. 

··-··-, 
' 

SPINNJNC DISC 
j 
: 
I 
' 

ROTOR I i .Jt 1- .. - .. J 
RDTDR HOUSlNC 
C 58x'8xe 
~ 

ctARaox I I J l 

::.-' I "ort - Oty IN91aM! 

Uloml 

\ 
\ 

111 

·~ "-
TRACTOR MOUNTED SEED TREATER 

1 1t R1vi1lon 

UN DP-PTA 6-044 

~ 




