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SUMMARY ANTI RECOMMENDATIOriS 

Report i'Jo.9-72 
OA '.220 IRQ(l6) 

- Potato is an important food crop, and govornment of Irs~ has t2.kun up 

a progr::i.ffilTte for the extension of area under t;:is crop. Anongst the 

diffcr0n-l; agricu.l t~,~rEJ,l operations required for its produi;tion, the 

l1ig)1 labour requircml.:nts in t}-;.c h:c~rvcsting of the crop call ±'or 

me chfu'"'lizs.tion of this operation. Therefore, srJnplc s of a t?v.:> ro·.v 

tractor mou.ntod pota~o dit;gcr, model KEH-2Il imported by tho St9tc

Com9a.YJ.y for Mcch~mical Industries in ISK.Ai\~liJUYA ( SCI~I) was taken 

up for tests and evaluation at the Great•::;r Ivlussayib Project ,;;_=-1e;ro 

thG n8cca::sry fi€lds and other facili tios ;·;ero ave.ilablc. 

Optin'J.m pcrfor::ia.YJ.ce obsc;rvod include a digging effic:ic:::-icy of about 

95 psr~ent of potatoes from tho rows ~ith 87 to 98 percent of the 

dug potatoes separated from the soj_l 2.nd left on the surface in 

windrows for oasy collection. Very dry soil condi ti'Jns, un-uJ.1ifor:::i 

d.epth of furrows s.nd presence of wc.:::cis presented difficulties in the 

effi ci,:;nt use of the diggor. raking t:=-w se fs.ctors into account, on 

an overall analysis of tho performa.rice of the irt~plGmont, it offer-~-:; 

scope for introduction in Iraq. The possibil~ty of adapting it for 

thu harvesting of ury-onion, turnip, beot, pcs.rmt etc. 7 (hc:Tv.::st.tng 

of which arc yet to be mochaniscd iP Iraq) by fitting suitable 

screens and digginG blades ?;ould further improv8 i t2 utility. 

The immediate pott)ntial demand for the im:olomont is estim.!".ctcd at 

30 numbers. Estimating th'J.t n.s a r-::::sul t of prorao tion~~l me ~,sure s 

being tai{E:ll by the govcrnm::;nt, durii1g tho next 5 to 7 ~rearsi tho 

tot8,l ar~~a ,_ma.er thu crop would incrc.J.se to 25, 0:)0 dorm.ms or ~.ore, 

tho 8.Ilnu;:;,l L..O.rnand for diggers may be cstimc::tod st 20 to 25 mE::bors. 

Adaptation 81ld introduction of t.rw imple:~!cnt for tho he:.rvosting of 

onion, turnip etc., wouJ.(J incr, · ;:o iho o,;inua1 denand in Ir,:.q to 

50 to 60 nu.i11bc~rs ( p2r·"A. l t;r; 4 .• :. :; ) 

Somo of tho noighbourine Arub countrL;s have l:irgo r:rcas undt;r potato 

c:..-·op and an export m'.J.rket for Iri:tc.l m~_do digt;ors co.n bo dcvr.)lor-::d. 

Existing practices in harvesting, type of equipment if 8r..y us....:d, 

t~1sir so11rce of supply, price s·:~ructurc, markoting net work, etc., 

in t110so a.nr: other noi~)1bourin:, cour.trics require a dctail·Jd ;:t11c'ly. 
( Pof l 4 • '2. 6) 
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Im."'!lediate ruquiru:ients of diggers 811.d complemt_,:it:ry cctui:ps;.:;nt 

such 22 pot::.::1to 9l2..l1ters, cnl ti vator hillor 0tc., by the I~ir:.is-try of 

Agricl<.l tare nn6 Agraria..ri Rcforn, ?,gricul tar:.~l ;;::::.~0 je:•ct;::, co--c., 0crc"ti Yr:; 

for production build-up, the immodie.tc roc~l<irc:::c~ ts rJo.y be ill.:;t otct ·'.'f 

ir;,port8 v1ith tho essontiel modific:::ti::ms incor;iocr.::-'~cd i'l t::E::::.,,Jr t~1c 

r.~odificc:·tion3 cr::rriod out by tho Isk2ndc:.riya factory. C)arg_ 5.1-5.2) 

Further dcvolop~ont work should include modific~tio~s to tho digger 

to ado-:.pt it for h:::,rvcsting of onion, turnip, otc., 221d c:J.cvclo1mcnt c_ 

~. simple design. (para 5.3-5.4) 

Sc:Lrplcs of pot.s.to pl2ntors, hr~::.1lr.i chopp.:;rs and ot~1or corr,-;:-)lc::...:~:b.ry 

c=.:c~-.liFn.0n+; v;h:ich ~;re cssor..ti!C:.l to be introduced 2.r:.d form Pc:rt of' 2 

mcch,c;,niz,·,tion systom should be i!D.portcd for tests c::.-::ol.c'l. cv~_.:_lu:::.tioYl 

~md introduction. (p~rr 5.5.1 - 5.5.3) 

For the officiant p0rformanco of diggers for t~~ h~rv0stin~ 0f 

potatoes .s'l1d other cr0ps and for on:::1Jlin; the:; u~':lo of tr:;c;tors for 

'1'i8..?dir..g, fortilL::inc:, plant _;irotcction etc., 1:0, rovi sp'.:..cing test su:L t,, 

for the intor- row use of tr2.ctors ·md im.plomdnts '.':ill have to usoc:_ 

~:nd pop'1L .. 'ri2ud. Rovr s~:..:.:cing pr.::..2ently a30d i:ri r..:;spoct of so:n.c of t 

crops vdll h2ve to be mocl.i "fie;d. For narrcw ro·::--2pc:.ccd crons, 8, b?l:C 

ncthod 1Jf pl:::.nting vrill bG nocess8.I'y. r.his prc-requisi to ID~\) bo 

intimated to tho diff:._,ront o..~-ricultural pro j..::cts. SO~I m2,y :..::.lso 

2..r-r8ngc to procure n'J.rrow 1:rhcols for ::i,dnpting 11 AHTER 11 trEctors for 

int0r-row cultive.tion of crors for sale as an 

- The digfcront component Rctivitios 102dinc to 

of di.ggors out of 2.ssGmbly/ oroduction of scr:r 

o (:t:i 0nal ncco 3sory. 
( p2:i'.'f::. 5. 5. 6 to 5. 5. 7) 

'~re ta be prcc0dcd by to st::;, n:odi fie' t:Lono, :.i:3cr evaluation, r.~:'.rkot 

survey and introduction of compl-;n_ntary cqui:1mon-t. i1ilo::,t of t:rK;Go 

n.ctivi tics 2..ro sorwon boand. ·r~:1dnf; into ;1ccount the intor-:c,;l'E:.ticn

ship te:t'>"iCon tr,o vr..:.rious F:.c ti vi tios 1 u timo h:::. scd i:10rk;_:ilan i'or the 

'.lo sting-D(;V,_;lon1nont and Rc;DGarch Di vi sio· ~ in the I sk!:.rnd'J.riyn. f·,"ctory 

is re: cor.:mondod in tho re 1_Jort. ( p~.ra 7 .1 r.:,nc1 pngc 18) 
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Since oodifications to adapt implements to local co~ditions, 

continued product irviprovern.ent based on tests and evaluation, 

assessment of denand trend a:;.1 e essential pre--production act

ivities, import and sale of potato equipu;.er:.-c a.:3 uell *' ~ 
as other new equipment offering sco?e for manufacture/assenbly 

may also be taken rip by the Iskandariya factory as an imp .... ::.1 ta.vi~ 

part of its program.me for diversificaion of proclu.ctio:n of agr

icultural n:achines aPd implements. Such an activity besides 

f · 1 · t t · -"" t b "ld f wuld:.jalso ~na"Qle i!)trodu,ctiontci ac1 1 a ing a Ias er ui -up o ~oca~ production; imp~emen s 

with modifications to adapt them for local conditions cor1men

surate 1'litli the needs of the agric'..lltal sector. ( para 4o2.f) 

- - - 00 - - -

J 
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RBPORT ON 

P. J. Zacha:!'.'i sh 
OA 220 I~Q(l6) 
Re-:ior ~ No. 'J-72 

TEST .A.ND PRODUCT 2ERFORMANCE EVALUATION 
of 

POTATO DIGGER - IJODEL KBH-2M 
---~~~-~~--~--~--------

1.1 Saillple of a two row vibrating tractor mom1t8d potc.~to 

digger model-KBH-2M iI:J.ported_ by the State Company for r1Ischwical 
Industries in Iskandariya (SCMI) was taken up for t8sts and 
evaluation for 2,.ss0ssi:n;; its suitability for 2.cricul tural conditions 
in Iraq and its scoDo for assewbling and 2'":1al1Ufact:.u'e in th:; SCIII. 

1.2 This reryort covers bri8fly the rosults of tests and 
trials, analysis of design and trEmc1.. in de:.:1211d, modificatio11s 
essential to improve perforillance and sale potcDtial, a...~d 

recommer~dations for the introduction of the implement 211cl 

complcmontary equipment leading to a phased proe;ra~me for assembly 
and production build up of the implement iL the Iskandariya 
factory. 

1.3 The tests on the potato digger were conducted ir the 
Greater l.1ussayib Project, and de+,ails of tests ferformed were 
reported in the report of the testing co.::unittee @)with which 
the authors have collaborated. Therefor'.3, details of results 
whic:i have relevance to modifications and a phased production 
build-uJ:> are given emphasis in this report. 

1.4 Potato is an important .food crop with suy,plcmental 
use for industry, It fits in a crop rotation in irrigated 
farming, and is a very profitable crop yielding uaximum food 
per unit area. Further,it is relatively oasy to be mechanised. 

(@) Committee cunsti tuted b:r the Ministry of Industry by l'rc1er 
No. ~-~23-5/l/_fl8.~ . 

"13-11-1971 
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In 1970, only about 475 donums(J)were under this crop, and by 
1974, it is estimated that about 15000 donums or more 'Nill ba 
put under this crop. Given the necessary equipment to reduce 
crop production bottlenecks,the area under this crop would 
increase substantially. Hence complenentary equipment essential 
to be introduced for mechanising harvesting are also Qiscussed 
briefly. 

2.1 Uodel KBH-2M potato digger is a 3 point hitch tract.or 
mounted two-row digger for simultaneous digging and sepsratio~. 

of dug potatoes from the soil, and for leaving it on the soil 
surface for reducing labour requirements in manual methods 
of harvesting. 

2. 2 Its parts cansis"'..; of (Refer Fig.l) two L shaped 
blades and a front wheel which are connected throti.gh a linkage 

to serve as a protective device against stones, 1iWO oscillating 
screens, one behind. the other, a cutting and receiving blade 
fitted to the front screen.a deflector for potatoes, a power 
shaft drive, a gear box and can drives for transmitting the 
oscillating motion to the screen from the tractor power take-off 
shaft, frame and rear gauge wheels. 

2.3 In operation1 the soil along with the potatoes 
loosend by the blades, passes over to the os~illating sc~eens 
on which the potatoes get separated from the soil and are 
delivered to the deflecting bars which leave the potatnes 
along with the unbroken clods on the soil surface for easy 
hand picking. 

(C) One Donum = 0.25 hectare = 2500 s~uare meters. 



Rocker 

Rear gauge wheel_. 

Oscill<::tin&, screen ·-

- 3 -

PCYrATO DIGGER 
(Model KBH - 2M) 
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scre:e:a 

L - Blade 

__ _/ 
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ManuTacturer.~ Tractoroexport-Moscow-TJSSR 
Model ~ KBH-2M 

.Q£2er: 1!,:ij_c_h.. 

Width between inner faces of yoke-~----- 59.4::run. 
Width between outer faces of yoke------- 84.0 m:n 

Diameter of hit~h pin hole ~ 25.4 mm 

Lower hit ch._ 

Diameter of hitch pin 
Dia.meter of cotter hole 
Cotter hole distance 

fi.::s..haY-_ed blade. 

-------
----
------

28.0 mm 
13.6 mm 

47.2 mm 

Width of blade 
Thickness 

---- 10.0 cm 
---- 2.0 cm 

Width inside; between L blades -~---- 127,C cm 

]J.E:.de f ~~__iq__t_qe__yi_bJ:.~t_:iJl_g_~e en._ 

Width of the blade inside -------~112.5 cm 

Screens .. ----
Two numbers- cradle mounted, one behind the other. 

~o_l_lt _s_c_™ 

90.0 cm long, with 22 rods of 11.0 mm diameter 
with a gap of 3.3 cm between rods • 

.!i~l!I'-screen 

ll2.0 cm long, with 23 rods of 11.0 mm diametar 
with a gap of 3.5 cm between rods. 



~5-

i:o.v.:o.:r: _qr~i_v:e .. t.o .. ~c.:r:e.o.~ •. 
Th·3 power drive is fro:u tractor povrcr-talG::-off 

shaft througl1 e. telescopic sh2.ft wi t.'.1 safety clutch an~ 

uni vcrs2:l joints connecting a bevel gcarcc':;. rsC:.uction gear box. 

The; clri vsn shafts from th0 gear box ar3 prJvid~<i rri th. cc:cui 

a.:~i vos connectec"'.. to th:. oscillatint, screens -'i;hrou@ two roc~::~r 

arm shafts • 

. ~:r: 2:C1.C. 
''lcldod co .. 1st::cuction. 

Overell dia3:nsions . . . . . . . . . .. "' . . . . . . 

Length 
'ifid.th 

Weight 

326. )ca 

173 •. )c::;.1 

132 ·"r· .. : • J ....... 

S26. :J!cc; 

3.1 'l'!1c t~.;·o C:ig.:,:;,~s wo:;.~c usec~ in the month of Fa:y anc;, 

Jun::: 1 72 ii:1 tho Reshaid area of th~ Greater Mussayib Project. 

One of the diggers was ussd •/:i th a :Jyelarus ~l'l!Zi··50 tractor 

for digging 93 <10,;.1uns, while the other afto:: modifying ·uh€ 
splined 3nc:. of th(.; cardan drivs to ade.pt it for fitti.11e to 

ii II 

th~ splinoc1 P.T.O she.ft of AntGr 7•J tractor(which is 

13.sse'.1blod by the SCliI) for c1.iggLig ab.Jut 45 6.0~1ums • 

.3 •• .?. ••. 1~ c. ~t .. qo_qqi,t.i_o.n.:=.: 
·rhe ficlc~. soil an& crop c,.ond. ·;ions were al indicatod 

b:elow. 

ip1· ,..·lc1 
.~ .......... : . 

L3v.:l, laid out fl4)r ftu'row irrigati~Jn w.vi t!1 ir..cigEtion 

channels [1,J to 15J meters apat9t. 
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Soil 
... ··- .___.. 

_Cro;e 

Light. clay loam, with 3. 5 to 5>~ moisture. Low soil moisture 
1··~sult0d in a:xc:.;ssivt-; clod fo::~12.tion whil.; diggir.1.5. 

Variety 3intje. Ridge s0vm wi-ch a row to row 
spacing of 75cm. Height of ridges at tho timG of 
harvGst was :.:.:o to 16cm. The crop was not '""efoliated 
and the field w&s weedy. Distance between :pla."'1.ts 

was 20 to ~Ocm. Tubers wore 3 to 16cm deep iL the 
soil from the top surface of the ridge. 
Yield - l to 2.5 tons per donwn. 

-~·-~ ~ .1-):o.c_c_q~e .. :t:o.r: .t.::.~t-~ •. 

include:-
Observations made on the pe::cfor:::n2nce of t~1s implmnent 

(1) The fllllctioning of th: diffc:;.."0nt comJ_Jon:mts 
&""ld ass0mblie s. 

(2) Output in donw'1s. 

(3) Efficiency in digging and separation of potatoos 
from soil and haulm(stalk) and weeds. 

(4) DamagG to potatoes. 
(5) EasG in handling end maintena""lce. 

3.4 For assessing the efficiency in dige;ing, from row 
strips selected at random, observations were made on the 
woight of the potatoes:-

( a) Visible on the surface of the soil for picking 
by manual labour. 

(b) Dug by t~ diggor, but w0ro covGrod by loose 
soil due t.') inc..cJ..:quacy of sieving action of the: 
oscillating scroen. 

(c) Remaining unQug in th~ soil. 
(d) Damagctl due to cuts and severe oruising or 

peeling of skin. 
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3. 5.1 A serhrn of triEls woro carriod out with the two 

digg0::::-s. Thxi:·ing the g.cowth period of tho crop, int3rcul ti v2.tion 

for wcedine; ai."'1.d for earthing-up and re-shaping of the ridges 

wcro not :nadc. Therefore, witl1 the L-blacles anc""!. fr.nit w~1eols 

fitted, it -vms difficult to get tl1e req_uired depth of o:p.:;r2,tion 

where thG fui1 rows wcr0 not do8p. 3~sidos there vore occa~ion~l 

clogging of L-blades by weeds. This difficulty was ovcrcom3 

by operating the digger after ro~1oving the L-bladc s and 

front whaels of the digg2ra Under field conditions which 

wore not optimum, abo'..l.t 10). of the potatoes romaind undug, 

end damage to potatoes ranged from 5 to 9?~ (Ref. A"'.)p0ndix 1) 

3. 5. 2 Whore tho fiol."l conditions w01 ... o satisfactory 

&.~d the required depth of digging could be maintain~d abou~ 

97~~ of tho total potatoes in the fiold were dug1 with 87 to 
9ti% of the potatoes sieved from the soil for picking. 

(Ref. AppOndix-2) 

Damage to pate.toes by pooling of skin was negligi 'blo. 

Damago due to cuts was between 3 ancl 4 ~-· 

3.5.3 Compa..~ison of performance of th0 test digger, 

with that of a two row elevator typo power-take-off driven 

digger of standa:cd design, undor tho samo field and crop 

conditions had shown that the efficiency of thG test digger 

KBH-·2M wao almost similar(Rof. Appcndix-3). 

Speod of opzration varied from 1.6 to 3.24 kmph.Including 

time taken at head lands and occasional stoppages, output 

variod frOiil 1. () to 1. 5 donums par hour. 
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.3.~-~ --~c.t.i_o_n~i.n_g _o_:t:__ qi_:(f'..o.i:e.A.t _ ~o_mY.o.:qe_:qt.~ •. 

Tho L-bladcs are fitted to the frame with their cutting 
edge at right angles to thz dinsction of travel and hence viere 
gGtting clogged with weeds and had to be cleaned occasionally. 

Depth of digging could bo adjusted through th8 tractor 
3 point lin~agc and it was observed that the use of tho 
hydraulic cylinders and linkage provided on tho impleJient 
was not nGcossary. 

Except for the: brcalrnge of few bolts and de.mago -..;o 
lift link, thor·.:: w-::.ro no broalcdovrns. 

3.8 Ha.ndlinr-: characteristics. - . • .. . . .._ _... • . . . .4 .. .. .. . • • . . -· . . .. ~ . .. • ,, 

Considering tho dosign of the implGm0nt, it was not 
difficult to hitch enc:. unhi tcl1 the Ln;ilcr.1:nt. Provision 
exists for ma~ing all th: essential field adjustments in
cluding tho slo~of tho screen. 

'.I.1hc implomont is heavily built and it is n,-.:c~ssary to 
!Jrovide lightly built tractors with front wheel weights for 
it@roving stability of tractor-implement combination during 
operation and trarsport. 

On an overall analysis of tho porformai."1.co of the 
iaplemcnt, it offers sc()pe fo:;,." introduction tu1.dor conditions 
in :lraq with moc.ifications cliscussod in pz .. ra[:,Taph 5. 2. 

Because of the possibility of fitting scrc~ns wi tl1 
diffor.:.nt openings, it 2.ls0 of:fuj,"S scope for adapting it for 
harvostinG othor root cro?s s.nd )~2.llut. 

For tho satisfactory wor:dng and introduction of tho 
i:m;ilomont, complementary implomonts such as potato planters, 
intcrcultivators with ridging attachments etc. should aJ.so 
be introduced (Ref.Para 5.5.l) 

. ' 
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POTATO lJIGG:CR KBH- ·21YI IN OPERATION 
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IV. DEI;l.JU·;n TRElrn. ·-. ·- -· - ........ ---- ............ . 

.4.· J_ . _I_np-qGAi.c:t.q AO.Il!8:Jl;C1· 

Aroa undor pot2,to crop in Ir2q is low. In 197~- about 17500 donwn:::. 

will o.~ .)Ut un:Lr tl1i.s Ci'op. Out 'Jf tl1is, .:::::;tiJ',1c:,tL1.:; that about 
1 60:JO do:..1uma:: will b:. ltar·vc. st".::d. bj pot2to tliDg:;:;~ c 

(sor.1e of the Govt. far:ins er;:; alr::aC.y poss0ssinc potc..to diggers) 

tho potential immediate dcmarid is estim2tod at about 3) nu.w.b.:::rs. 

4.~.l Even in som~ of th8 highly mechanised countries 

potato diggers arc extensively used cvon thouc,h th:::sc s.rc 

bTadually being roplacod Dy ~otato harvesters. In esscssing 

the lone tol"m t::·end in demanc~ for potato digc;ers
1 
t~1is fact 

has to be considorc~. P~tato is raised in Iraq both in th~ 
Spring and Autumn s0asons, D~;lc:.yocl l1arv..:;stine of tho Sprins 

see,son crop, with th.:, ris.::: in atmosphoric temperature; during 

the harv:rnting peri'.JC. of Jun, to mid Juljr causes heavy 

damage to the potatoes. At tlw same tLnc 02.rly harvest 

causGs exccssi ve darn.age duo to bruising especially if tl1;:; 

crop is 6,Tadod m8chenically. In a harv.;:;sti.ac; season of 4 to 

S waekE, thus the optimum period available for harvcstL1g 

is oft~n 3 v1Colcs or loss. Hie;;l1 lc:.bour rcquirc:ncnts for 

pic~:ing of potatoes winc1.rowod by c.iggors and the goncraJ. 

shortage of labour duri.ag tho harvosting soaso:.1 tharofore 
would make it l1ecassary for the Govt. 0~0rat::.d farms anc~ 
projects wi tl1 large e..roas unc:.:;r this crop to uso potato 

harvc;stcrs. Howcvcr 1 the l;_;:;.~gar ha..1c1liDG of potatoes on 
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convcyor'.3 and. olevators in potato harvastars t,:mds to 

increase loss of potatoes duo to damaGo. The damage t~nds 

to bo high ur..G.or poor fiold and crop conditions. In tho 

absence of infor~ation on pcrfor::nanco of difforont typos of 
harvcstors,in Iraq, r~sults of tests obtainod by the Farm 
Machinery Tosting Station in England.(HIAE)a.Ta 5ivon in 

Tablo-1 for roference(paga 11) 

4. 2. 2. Observations mada on tha diggn i.-i the Mussayi""u 

Proj;;ct show that th0 avcraco output for picking potatoes 

por man hour of hirec vrork3r is 40kg whGr&as on a harvGstci~, 

as per tho results indicated in the table a illinir.mm of 60.Jlcg 

per men hour is obtainable when tho yield is about 10 tons 

per donu:.n(40 tons/hectare. But vrhcn tho ,yield is 4 tons/don:u_ 

(the averags yield that 1·,lay be c~:pect:d U•J.6.:;::;.: tl1G loc2l 

condi tio 1.1S) tJv., ti,-.1e roquir::-d to l'larveet a dom.tm remaining almost 

ths s2.uc, the: lalJeiur 01_:t···:m t 1::;:. j:JB.n hour o :1 tho harv~stzr 

rrill rJG.uc.::; to about 240 l{::;. Thus, t~1e rcd~ction in s2lc vc,,lu,_. 

('.ua to the hic;l1er ratG of dame.gs to potatoes by lEins ·:~ 1 1'; ~1arvestar 

woulC: offset the se.vi.aes in 12,bour cost. ·rl1.::;refore, use of 

he..rv.:;stcT.s, till such ti.:-,1.e ::n."oc,ossing facilities for the ouic~: 

dis1Josal of clamaged :::iote.to~.;s arc clovelo)ed \.:ill mostly 1J: on 

largo mc~hanized far::1s whe:i."C thQr8. are acute shortage of ls.1Jou.rcrs, 
s:i,zod 

and diggers preferred 011 mediunv farms and farm Ui1.i ts using 

raroily labour. 

4. 2. 3 Estimating that in five to sevc.1. yoa.i"s, tho 

area under :.iotato crop in Iraq__ would increase to 25, ·JOO donu:11s, 

cf 11v~lich, on 

roq uii-·cment 

estimated at 

about 5'.).)J cl.0111.'. is .ha:i.."Vsztcrs \.rill be used, a.i.'lilue.l 

of digge1"s incluC:.L.1g raplaccmcnt neoc1s are 

20 to 25 numburs. 
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!?-2o1.s...:_J_ 
.c.o.npe;i-~ ~ t.i.V:8. .Pe.r:f'. o.r:iJ!R--Aqc_ . o.f'. . P.O.~ C3: t_ o. Ai_ge;e.r: 

and Jotato harvester . . .. . .. ... ... .. . ... .. .. . . . . . . ..._ .. 
r-· -- __ .. _____ ...._ ...... ______ ..,_ .. __ r ... ·- _ .. _._. _____ ...... - . .,.. .. ·- ~ -~ --·--.......... ... ··-----... ______ ._ ... __ . 

:Dig2,er 
~-------·--

t 1) 
s_ ... .__,lv row 

Harvester 

( ~) 
Double row 

( 3} 
A vs rage 
of 15 
harvest-
crs 

-~---- -- ........ -- .. -- ...... •· - ..... - ......... - . . . - . .. ... .. . . . ... - ..... -------
Initial cost (2 U.lc) '.i 35)-·)J) .l~JJ-19J:J 25J~-3)J) 
. -- ........ ___________ •. -· ·--· -· ............. '· ...... .'+,.. .••• -· ... •· .................. •·. •. •. • - ............ - ..................... -- - . 

. o.of ~ca required 
on sorting table 

:t 
:1 • 1 • '.)le :ins 

by hand 

. 
12 to 4 4 to S 

.......... - . ... .. .. . . . .. . . .. , .. • • . ·r·- . . • . .. .. .. . • .. •· •- • • ......... ·• ... . .. - - - • . • . .. . .. • . .• 

For3i_;11 ~:1att::i~( c~ii-·t ::I~ ~- 0.r.:li!::.i blc 1 to 12 
plaat naterial) L1 thet. t> ~ l. to 7 

~::~~.~~~c: .?~~~ t ~ . ( r )_ J _ .... _ . _ ................ _ . _ .... _ . __ .. _ ................... __ .......... . 
! 

Out"T:.lt 
· • • · ·· · ·nounuD.s/ l1.our 

·rans /.hom."' f 

f 
~ ., 

1 to 1. 5 ~.4 to 1.52 0.5S tol.32 

J.5-5.2 6.2 - 13.1 
(Av. yi~ld 32 t~ ~2.S to~c 
' per ;18 ct2.rz) 

.......... -. -· .... •· - ............................... ·-· -~ ................ ,,., ........................................... ..._ ... _ ...... j 

1'ons/:..1an hour O • .J4. :).G to J.35 1.7 to 7.5 0.65 
( )i cki11c/ sorting) 

. -· -- .... -· .................... -.......... ·t ....... •· ........... ·:·· . . . . .. . . .. .... •· •· ........... •· .............. ··-- .. -- .... -
.~8:11!8:S:C. (?e.~~e.:qtJ ,: :' : 

Savors 3 to 4 1 to lS 1 to lJ 15.9 
~' 

L1inor(Skining) Ji~3.cliri':Jle 5 to lS 5 to 15 55.3 
......... •· ..... ·--....... -· ... •· ..... ! .... ~ .... -~- ...... -.. ·. . . . . .............. ·- .. . " " ... -.............. ·- . ·--; 

Hotc. Pcrfo:i::m,·.ncc of sill{5,lc: :ro:- end double ro1: cc.rvoa.tc.r-s com:Jilcd froi.1 
-~-- T(;st Rc;Jorts : .. ~Jr:; ~1:; .~ 617 issuco. by lJIJi.r:;, Ei1r~l::-·.n6 in l~no: Dc.te. o::. -~l1c 

:_:>crf:Ol"lllBDce ·'Jf 15 h2.:rv(:stc:rs :-.re i:1 re.JlJect of h.'."rv.:;stcrs vllich ire~ c uscci. 
c:u:.:i:1E, thu In.tez11ation11l Pot<!,to :I~V';~·tcr D'.!lnoutr~tion h.eld h1 LL1col;.1 i;.1 
Oct. 178 t'.nc'. ra,eio:rtiK.~ b~r .:::. i (j.:_m il«".C~'.im'r~ ii1.w1ufz:.cturcr·. 

· · Porf 1(b1r11~11c~ of c.'.iLt.;~ is b~..s::,c' oa o::itii11UJ11 po::i.:fo:rr.1:·.ncc 
obsQrvvc:. c'tur·inc.; t :-.:i:;ts. 

v While :pot ... tooo bt.M pickc6. hor.J the Y.i.ntlroillS nill be rclgtivoly clc::>11, 
i:1 th:c u:::c of dioocr s ~ loss of 5 to 8 ,, of po1nlbossduo to poor. siOvinr, 
;·.ction ospocially in dry cloddy soil c~.n be o:::yectvc1.. 

- Output in tono por .m. ... .n-hour in respect oi tho clie&i .. J' fo bascC. on ob::;vrv .. tions 
mM.e in tho r.1ussayib project vhon hired uorkCTf; have been uo .d for pidd:1c 
i:1. fiolds vi th a yiolC:. of 1 to 2.() tom; per ccnurn. 
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4. 2. 4 f~ksl;y:_demand fo1- di:?;gers for .ha.:;..~ve stino of Crlion 
l'oot crops L an1 n.:c.o,n .. t. ___ ,_. - ..__ 

With virtually no im-ple~12nt available; for JJ10cl1a.11ised harvesting 

of onion , turni -p, radish 12tc., th3 not at:) digger' wi tl~ the ::i·Jdi

fications indi<;c,t9d in ;?aragre.:p.h 5. 3 off.:rs .scT?e foi, adaptation 

and itltroduction f1r harvesting of these cro~s. Arca Ui.~cer th!')sc 

cro~s durin5 1969/70 2nd '70/71 wor0 as u...~Ger. 

Table - 2 (©) 

C'!'op. Area in donums. 
6S/70 70/71 

D:i7 Onion. 4S664 62583 
Turni"? 12192 12758 
Beet 3780 4228 

Carrot 3248 344G 
Radish 3061 10543 

4. 2. 5 The above shows that incluclinz tl1c r.:q_uirsiLnts of 

diggers for additional 2rGas that will be brou:._~ht un(~s'.i."' t!l.e 

P.Otato cro',), based on tlJ.G 91 .. 0[:,Tsss for adapting the imp~.e.ms_"lt 

for harvesting the. &bove crops, an aruiual demanc 0i 50 to 60 numbers 

can be ex11GctGd • 

. 4 .•• 2. ~ .6 .. ~x.rzo.z:t .. Eo. ~c.~ t.i.a):. . 

Area under potato crory i.G s·.1me of the neighbourine:; Arab C'.)untries 

indicatsd in th~ table below show that th~re is scope for devclopin0 
an oxpo:rt r.iarlrnt. The !)Xieting "?ractices in h.:-rvcstin,s, t_:ro8 of 

equipment usi::d and t~1ei!' so1J.:.:-cz of S'-t7ply in .. thGFJC anc!. oth0r ni>it;:r1.,. 

bouring countries requiro a dctailod study. 

(cri) .Annua.l Abstract of Statistics, 1970 & 1971, issu3d by t.ho 
~.Iinistry df Planning, Republic of Iraq. 
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Area under potato g:o:e iA~~of __ tp.f! ,AraLl_o~!,;'j.,es(~) 
duri!;g the year 1971. 

Coun:l:ir,L Area Ave~n-z.ield ----- (inl.OW hectare) {inTd g/lie-c~e) 

Jordan 1 40 
Lebanon 9 94 
Syriya 6 108 

Algeria 35 66 

Libya 2 60 

Morocco 28 107 
U.A.R {for 1970) 30 163 
Tunisia 4 200 

Sudan 2 118 

-....---~--· --··-----·-- -- ----•··-~-------·---· .... ·---------------·----.-. 
Table - 3 

5.1 For meeting the immediate requirements cf potato diggers 
in Iraq, the following phased activity is recommended. 

i. Furnish results of tests 2.nd technical literature on the 
implement to the Ministry of Agriculture and Agrarian Refo'.'_·m, 
agricultural projects etc., for ascertaining their requinments. 

ii. Based on assessed firm requirements, arrange ~mpont 
of diggers with a surplus margin o1 30 to 50 percent to meet 
additional demands that may develop and modify them or import 
the diggers with the modifications incorporated in the~. 

iii. Simultaneously, arrange for the trial·and introduction 
of potato planters, cultivator hiller, and haulm pulverizer9 

discussed in pa.ra.g~aph 5.4 

-----------.-..---... --~ ............ _..__ ....... ,,.,,. ... _ ..... -........ -.... .... . . --------· -- ~--..__..---..-

{~) FAO Product:ton yero: book 1970 and 1971. 
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5. 2 .I11oq,:i_.fi.<l.l\t~o-~f! .x:e_g_tµ_~~A .o..n. .t)1e. _q1_gge.r:~ .t}~a;t __ rgaz -~a. Aii!E.o.r.t_e_cl 

.to.r_ -ill~.e.tAn.g .t.~e. Aii!;qeAi.q"t!_o .• r:.e.c-1.~i.X:,8.~:::.n.t_~. 

These consist of ~-

5. 2. l Splined end of the mrdcn drive should be of 6 spli:rm so - ..... --·~ ..... -.---·- .. _ ..... ----·- .... --·· --·-· ........... . 
that the implement r.a.n be operated wi th11 :Antzt'1 ancl othor tractors 

provided v1it~1 l.~.inch, 5 splin.edP.T.O shaft. 

5. 2. 2 J:!..Y..<!r:~1~1:i.c_ .c.Y.\i.~qe_r_~ -~q .l.i.ll~~ti~ for depth adjust;:.icrrt arc 
not essential when the tractors aro provide:cl vii th a 3 point 

linkaGe ant hydraulic system having automatic dllaft and position 

control. 

2..-.~·.-1.L • ..::. .B.l.~qe_, __ .~~o.J!t_ .wP.~e.1: .~cl .J~.i.n_l~~g~. 
Since the )otato di5zers will be used in Iraq n1ostly in areas 

without stones an6 with thess parts fittGd, it will be difficult 
to obtain adeque.tc depth of digging in fi3lcls with shallow ridges, 

these are not essential:. But, rigidly mounted blc:,des may b.:- : 

d0veloped and fittad for r0asons indicated bGlow. 
(1) In hard soil conditions usµally obtained durinc th:. l12xvesting 

season of spring crop, a soil loosening blade v:ill reduce the 

impact load. on the cam C'.rives, roc,~~r arms and otl1or drive co:mp

on:ants and improvs tl1cir durabli-~y. 

(2)In wet soil conditions, it will r.,duce tho lumpin3 action of 
soil improving the efficiGncy in sope.ration of soil by the screen. 

(3) In fiolds with obstructions, the blado will act as a protective 
deirice. 

Th:~ rigidly mounted blades should have (a) provision for adjusting 
its h0i[;ht,(b) the cuttine edcse of the blade instead of being at 
right angles to the direction of travel, its opon ends shall be 

inclin:.:d inward by 10 to 15 clo-;r$es to Pl"OVidc self cloanin:~ action 
from weeG.s an.d other plant m~.tsrial. 

Ths two vibrating screens on tho dieger have fixed epacing between 
the bai"s. To improve efficiency in soil soparation unc1.er different 

soil anC. crop conditions and to adapt th0 di[,&,$r f0r harvesting of 
onions a.nc1 other root cr~·?s, tho be.r spacing .nay b-:. made adjustable 
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so as to obtain a gap of 2. 5 cm .to 5 cm. This can be- achi:::ved by 

using spacers of 0.5 cm thick on rc:Ll.ova"bl~ screen bars fitted to the 
screen fra.Llc. 

With the elimination or' tho front wheel, L-bladGs and linkage 
for them as w9ll 88 tr.e hydrauliic cyJ.inder _ and linkage for 

-
.~-

de 11th adjustmsnt, the: fra.m.c of the digger and the hi tc~1 pyi~c.ai.d shall 

be of simpls construction. 

The reduction of ov0rl1.;n.g of tl1e im9lament \•:ould improvG its 

!D.Bnoeuvrability. This could b3 achievej by changing the position of 
"the gear b):>( by about 20 c;u forward and loworLl[. it by about 15 cm. 

This, besides shifting the center of :Z;r2.vi ty of th8 iillplc:uent 
forward would also r8sult in a reduced angle of the rocker arms 
co.nnecting thz oscillating screen. 

To ::nrmi t interch8nc;cabili ty of components us~d on diff~ront 
implc Ifiients in rroduction in the Is1.rnnclariya f<:.ctory, the re~., 

gau.:;c: v1he3ls of the <iigger could bs substi tutcd by tho whe0ls and 

axles in ')roduction in th0 SCMI for the cul ti v2.tor uodel-150 

5. 5 ,?-:r:G.P.8.:.!:qt.o.:r:.Y. .~t.e~s .. t.o. .. b.:. ;t.¥.s.~ .:t:o.1-: .i_r~t.:r:o.~t~st.i.o.n_ •• 

5. 5 .1 .I.!!,t.1:0.c1u.c.0. _Eo.t.a;t.o. J?.l.8p_t.·:.r.s •• c.Ad •• S.U.l.t_i.V~8:t.o_r:~J'~i.l.l.11F, 
For tho efficient use of of the diGgar and its satisfactory 

performance, planting h2.s to be dona in straight unifor:..nly spaced 

rows, snd. ridges re--shaped during the growth p:.:..:r-iod of the crop. 
Introduction of potato diggers and development of a m.?.rkot for it, 
shoul& therefore, incluQe a programme to supply anc assist in tho 

us13 of potato pl;;ntcrs anC: int:;;r--cul ti VB.ti on iii1plcment s. Any effort 

to introduce cligGGrs without tl1c above co~nplr::11.ont2.ry equipment 

v:hich forms part of an equip:i.:mt combination essential t'J be used 
for successful mcchaniz2ti011 wo·,11<. r ;sul t L1 poar p:::.rfa: ... manco and 

custom~r complaints. 

5. 5. 2 Tl10 USSR msnufactu.:c0:r z e.ro wark:.ting tr;o and four ·:.:•ow 

planters (model CHP·-2 and CH··4A). ~wo to four numb:-rs of botl1 tlla 

models and 15 numbors of cul ti vator--hillcr (KOH-~'.. GII v:hich h<::.s 

clrcady been tested and found suitabl0) may bo ordered. 
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Since t~1.:::SG numb:rs are only indicative, 02,sed on tl1..;: firm 

iill!llediate requirements and som3 rGserve for mz0ting new demands 

that wo ulci C:.ev3lo p from the d1 ff erent agri cul ttlI' al pro j :. ct s, thG 

nt~bers inc"'..icated above raay 0•3 aC:.ustcd. 

Vlhile harvesting auttUi1Il se8son potato crop an e2.rly frost 

would ordina:cily rssu.lt in a natural dcfoliatio.a of the crop 

whic~1 besides improvill,2, tl1.C se:pcir&tin.; efficiency of tl1.c digg8r 

would .q,lso resvl t j,n tl1.G thickening of the potato skin reducing 

the s~cin damage due to bn-:.ising during ~'lal"''V:'Jsting anc:. post-h&ve;st 

hendling operations. ]u.t in tho case o;f sprir:e SOE"~son cro;>, cho p;:iing 

of stc,Er.s and weeds a.l"'e ess::nti2l to im~n:·o~1;:, t~10 s:;para.ticn ;,,fficicncy 

of the digg8r. Out of tb.a two -Jct::iods of eli;:.rin;;,tion of g?'{tE•n. foliage 

anc1 vinesp1l«tc:hE1nc al .and chenical defoliation, ov(;n tl1ough 

Wlder certain crop conditions both ~efoliation and haum chop~in0 
I!la.Y become necea[;sry,till fUCh time adequate inforaa.tion on the 

best suited au<To-implcmr:mt practices for conditions in Iraq becomo 

available, m.;chanical methods arc to be preferred. Use of haulm 

chopper with blqv{er would be.advantageous 'h~~co.usc it frees th,:, 18lld 

::'rori. stalks anc:}~~a.'1 also be used for otllcr crops including harvestinr; 

of tops \"ith forage value. 

The U2'3R collabor2tors of SCMI 1i1Fll."'kct "Universal l1aulm chOiJpor" 

ancl two to three nwr1bers of th.::se may be obtained fo:.."' trials aad tests • 

• 



5.5.4 Simultaneously, work on dsvelopment of a potato planting 

attachment for the ~idgcr already developed in the IskEndaxiya 
factory (recornmended in report No. 8-72) m~ be taken up. 

~!o.~if..i._c.q:t_.i..o.n:. ... o.:t: .r.oy~-:S.~S:C.i.n.g .oJ: .c.r ... o.~s. 

5. 5 .51.. Ro_v!. __ s_£a_c_:.ipJ:_<?.f. .... P_O_~~ t.o ... e.s_.. now spacing pre scntly used 
in Iraq range from 70 to 90 cm. For the use of diggers, it is essentir 
that a row spacing of 70 to 75 cm is used. This requiro1J.1S;nt may be 

intimated to the agricultural projects etc. 

5. 5 ,6 ;R.,o.v~ _s.~a~c.i.n.C:L .o!. . . 0.D;i.c.n.s. .BP.~ .:r:c.o.t. _c.:r:o.P_S.• 

To extend the use of the d.iggo::c for the harvGsting of t;.10 above 
crops as r:ell as for enablinc; th3 use of tractors for int<:::r-cul ti vat:;...:: 
jobs, it is necessary to IJ.odify the row s:?acint; prc:::-ently us8d in 

Iraa which for some of the c;:ops is as follows: 

Dry onion 
Turnip 
Beet (vegetable~ 

Carrot. 

30 
30 
30 
30 

to 
to 
cm 
C::il 

35 cm. 
40 C!.l. 

E:ncl abOV8 

. ••• 

As against the above, a. band method of plan tin& in which n:·.rrow 
:rows are alterna.tGd with wider rows is essential. Two ¢h')ices o:f 

row spacin0 for a tractor wheel track setting of 150 cm.; t~o rows 
falling within the digging wid·i;h of the digger bl'3.do (127 cm.) is 

given in the figure on pase 17. 

5. 5. 7 Advance action to h.avo new plantings in the various 
agricultural projocts with row S'?acing adapted for use of tracto:-s 
for he.rvesting and intGr-cultivation ancl also to procure na.rrov: 
tyres (size 10x32 or nearest) with rims and wheel discs suitable 

for "Anter tract '1.,..,s 11 mc::.y be taken. 

.. ·---
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7.1 A plan of work: that may be taken up by th~: tcs·~ing develop 

rucnt division in co~-ordination r:ith the lilarkctinc; division inCcicating 

the tl:d.ng. . anC. linkage botv1oen develoT,Jmcnt, tcstinc; ancl 

marketin.s; s.A.pport aotiviticf' le2din,; to introduction of digg3rs 
211d complim8ntary equiPIO.ent fully adapted to agricultural concitions 

in Iraq is given on p2.ge lg. 

7. 2 The ra8Ilagemcnt of tbc Iskande.riya f2,ctory in consul tc:.tion 

with thr;; Ministry of Agriculture mid Agrariw Heform should 

assess t!10 req_uirements of :iotato diggers 2s well as coi.:rplimenta.r~r 

equipment for p2l'tial or fUll r.iechanization of potato cultivation. 

Such an asse ss:o.cnt should talrn into account the pla..'"'l.s of the gcvsrn

mont for increasing the ar.:;a under tho c:cop during the next 5 to 7 
yeo:rs. This would facilitate advance action in the selection a.:nd 
eve,luation of other complimentary eq_uip:mant such as c.c2,dcrs, convcyo~c 

tractor mou.i.""ltGd sprayers and dusters stc. and also for studying 

fee.sibili ty for adaptation developi113nt of sui tablG C.csigns f<r 

progressive m.enu.facture in "iho Iskandari.ra factory. 

7.3 For successful introduction of new equipment, tests and 

nodifications to adapt tho equipment to local conditions and tochnica~ 

guide.nee on agro-implemcnt practices aro necessary. Over a."'1.d above, 
supply of new equipment will have to be back-:id by after-salo sGrvico 

facilities incluc?cing assured supply of spa.re parts. In vievr of the 
above and since market developmont and asscss:nent of demand trend 
should form ~ component activity of a proe;ra.inn10 for di versification 

of production, import and sale of eq_uipment offoring scope for 
manufacture and those forming a part of a mechanization s~stora may 
also be organized by tho Isk~1c1ariya factory. 

continued •••• 



TARG . .n'J 

By Jr.muary '7 4 

Modify the 2 availnble 
diggers and ddapt it 
for ot:,"r root crops. 
(rm·a 5.2.) 

Cc.J"ry Out 
Pre liminn.ry 
ru1d tests. 

1 

PW:; OF :ilORK 
AND LHlKAGE OF ACTIVITL.;S 

~R---~ l'!TROL'JCTIOM .urn PR0~C1'IO!I BUILD-UP CF 
RlTA'W DIGG.ul\S AD COf.!P~lTA.tff IY}.'7Fr ;:"T 

TcstinG and 
user survey 

A.3<>embly or 
production 

lic.rkct in; 1 
nctivit ~ 

__ _ _ ger already tested 

1 
Model XB:I-211 dirr-d 

trfols 

and 2 srunples n.vailable 
lci.ble in the smc 

""---~-----~~...-.-=----- --- ~ -- ----- -- . 

A3sess ir:uneclinte r.'1 
project::; for .ii_- ''-'~. 

cul tivn.tor :iillors 
I planters .:mrl hnulr:: 

and tr fol.; ( :t- ~.ra 5. 

----r·· --
t 
I 

Co,rry Out teat Fn.bricn.to m:. :ifiod. 
component::: f01· :i,, ·:. 
n.nd cult i v:.t ::ir:; or:~'): 

:1crfoc II on Potato 
diz:::;er for harvcr.ting 
potatoc::i 2.lld onion 

' 

Finn.Hae des ien ' 

modifications. . ..---- -- ---r-~--- f 
Identify modifications 

I 

and improvements to I 
Fok.to r lant c.rs Md . I 

Test Potato vlnntsrs nnd L ___ CULTIVATOR-HILL·lt. Demon-
strate to At,-ric. ~rojects. 

' 

.Assess Dem. 
projects , 
ar agnizr:.ti 

:!..'1G. Of J:..;T:.. 
nnd ct -r ur: 
c·nu nnr: or: 

ra:i1ify. 

Take ~p devcloJ:.Jllent of 
a diecor of cimj>le des -
if;n, suito.ble for multi- ... 
crop use for rroduction 
in the r~~tory (pe.r~ 5.4) 

- Identifey modific~tions to 
hanlm pulverizer nnd modify• 

- Finclise motlific~tions to 
adapt the die er for peo.-nut 

I 

I 

component:. . 

1----
__ J 

Prepare di; (;er with 
modified components 
for oale. 

I --

Carry out us..:r curv ,3 on potato 
dicr;:.ir for r crformn.nce o..nd demand. 
Test Hn.ul!n r~lvonizor and Potnto 
di..,.cor for ~1r.rvcstin;;; Pe!:P-nut. 

-

• 

r:--
. Prop~ · 

l li ti,~· m:-i.nu
ors. 

Order co ... 
r:o;~CG:; . 
01 rll,'"'.,~"~r-

roTATO DJnGER: FfJL!.iY ADAITDD -'.i'OR :WC.AL cmrDITI 1)NS 
A@ ~.fOR HARYJ:l TI1·~\llT~, AND PENUT»_.AND FULLY AD.i'J T:GD 
PL 1:lTDHS AlJD !-IAUM ru1v . .:niz:ms. 1JEVE:Wf!.1J.lfr OF A' , 
iDIFL~JlUl!U CROP DIGGER 

lklmcnd trend for di·~- ';r·_ ;encl 
eqpt• as:...E>sLod for J?lumi.1,-
2!!2,n and r, alo. 

"" '-"~· 

--

SECTION 1 



PU:'. OF ·::cR.K P.J.Z. L~~. (16) 
AlID LI:lKAGE OF ACTIVITL.;5 

~::TRO:JTCTION AND PRO:;JlJC'l'IO!: BUILD-UP OF 
r:r~r;...,'lt) :..:;;; CC?!PL:ol~NT .. urr ~tJIP!'::..;I:T 

A;;sembly or 
production 

Market inc: 3Upport 
a.ctivitie3 

Pcr::.od 

1 
fodel KB:tr-211 die- d 
r;er dread,y tested __ -· 
and 2 srunples available 
ldk in the smc 

-··. -, 

··----

-------------- ·--·--··-----------
A,d:.iess immedia.te requircr:ta:ltU Of AbTiCr r 
project:J for d.ic~;orso Ord~ di~gers and 
cultivator Hillers and OClCl}:la:l of potnto i 
planters u.nd hnulm pulverisers for to~tc l 
and trio.1~ (}:-:rn 5.1, 5 .. 4io3 7 5o4•4•) _ 

·---T· 
F~bricate mcdified 
componento for :li,;._ eri:> 
and cultiv~~tor::: ordered 

..... ··--·-·-

Fob~"7'\ 
Mc.ro.i.. T73 

June. 
July 

l 
\ 

' ) 

1-:~ . r $-ricu .. t'<r:-.1 
:~ ~- ._.. _ .. - ti'"' :l;;;. dur i:i:~ 
t·:lC 't·.-,::-i .... ~. 

Pl:i..riti •. ,_· of 3Iri!1,-
a-.,.'.'.:..,m r,'tct0es., Pl?.nti:..L" 
::_.f , •• Lillu• 

hcrvosti:.. of onL:: 

, !.c...vit2rs and L ___ .Assess Dema.nd of .A;;ric. Aue- Fl[... · ; ~,.. oz :.utu.'lln 
;;_ "'On ·::itc.tov'-' en .. 

i"lt-~·cu.'..ti vn.ti m. 
~LL·..:rt. Demon- projects and ot .C:r user Joi:t. 
·ic. rrojects. 

' 
<r a.gnizntions and order 
componentl> • 

r----
__ J 

: 
I 

l'reJ.inro di; {~Cr with 
modified components 
for 1Jale. 

f -

" 
out U"n.;r curv ,y on pota.to 

,r f0r : orforr.it!llc<?J nnd demand • 
,. , 
Lt:!.U.im polvenizor aud Poto.to 
r for ' .:'I'Vcsj;in;.:; Peo.-nut. 

·-· ---·-·------- -, 
~opnro detaibd sales I litornture nnd oJX>rotion 

mnnun.l and sell the dite-
ors. 

Order components for 
pro1_~ossiv" manufacture 
of cligeor. 

Oct. 
Nov. 

l t - ' 
:'o:rnut 

_.. .. .. 

\ 
Ar;.• Dnf,"e SU 
mcnt com~)i 

pply of equip -
nation to foroj n 
r d·:...velopine mnrk:...ta fo 

0X:'."'0rt L::t. '· mr.r 

' ._.ni 

·;".rvor.;ti:1r· of 
au t U.":ln ;.; o '.lB on 
rotato ~nd 
pc n.-m:: ... • 

D-~o• - J;..n.•74 

D::mcnd trend for di·~.·.-(.;rs nnd !,fr.rk:...t 1:bvolo1cd ond 1'i ·;ti··:-(,+' ~ec1-.c:.· ?:~tbr: 
'~'.Y /CJ,; T.:;D 

. .A. 
. .:>t J ...... L._."···. ,l·. r .. 1.· l.•,".!" for i.···crnr-.-:a r~r Gr,_e SC:g1C,,' , ~ • · . 

f ·1·t· · d ··l - •··· .... .,. --r 1",_"to cro1 {!P:l 1.Q6 c;a,...rniz9 , : ~, · " - 1.4 ... .J....;. " - , -

i.;cli.;.r:!~···· r;tei:,s "or dc.,veJ~r~~1,· ~ _, •. · .,~r.t f0-r:. "~"'.Tll'-
exr 5.t.3'\ ,J,_: .... '.:·~~ )~ .:.__. ~ r.~ ·~_·,_t_ 

:.. ·v . . . ~ ....... , 

SECTION 2 



- 20 . 

PERFORMANCE OF POTATO DIGGER .KB3-2M ·---· .. ------ . 

Date of trial 8-7-72 
Place of trial - Mlrns2.yi b 

Project. 

Unit. I Trial mmbcr I 
---~--...... '--'-" ] ....... _ .... ~ ..................... ~---~- ·- ....-....-._._ 

· i · · · ·1 · · · r · · · · ·2 - - · r · · ·3 · · · · 
......... ..-....... --- .................... ----------------- ----· -. ~- - .. -... --r· ... --..... t ... . _ ..... .. 

I : • 
I ' ! 
I j I 

(a) Wei5ht ofpotci.co due;. Kg. 8. 7 8. 3 ; 11. 3 
& on soil surface i 

I 

(b) Dug but covore& by loose T,- I LO 0.9 1.7 
soil and not visible. 

ht;. ; 

( c) Total potato dug. Kg 9.7 9.2 :J.3.2 

( <l) Efficiency in s:;paration ~~ 89.69 90.2 87.12 

-~· x 100 

(0) Potato rewaining in the ICg. 1.6 0.9 2.4 
soil un-clug. 

(f) Total potato in the; soil Kg. 11. 3 I 10.1 15. G I 
I 

lg) Digging efficiGncy I 
% 85.04 l 91.1 84.6 c x 100 I 

• -r'Jl" -· f I (h) Damaged potato i.{p:". 0.5 0.1 1.2 I 

t 
(i) Damage in of ~-- 5.15 

I 
7.61 9.09 purcont I.; l potato dug 

I 
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A:p"?ondix - 2 

Pl~co of trial - Greater 
1Iussayi b Pro ;j£t • 

... ·---~------- ---.. ··- --..... -_ .. -.. ---- ... -. -- . --· -· ..... --- -· . - .. -- . - ... ·• --·- . -·· ........ -. ..- ...... - ·-· 
Date of trial 

Unit. 3/7 4/7 5/7 10/7 11/7 
(~) 

13/'7 
..• ·-·-- ---- _.._ ______ .... ___ ..... ---- --- .. - .. - ......... _., ·-· ...... ··- .............................................. -. 

(a) Weight of potato dug and Kg. 10. 75 13.74 37.3 13.22 22.25 14.13 
on soil surf c.cc 

(b) Dug but covcrQd by loos.-.:; Kg. lc2 2.0 4.5 1.72 0.75 0.24 
soil 

( c) Total potato dug. Kg 11.95 15.74 41.8 14.94 23.00 14.37 

( e.) Efficiency in a.operation 5':i 89.9 37.4 89.29 83.4 96.74 98.5 
-~'l~ 

~ ] t)'.) 

c 
(e) Remaining in the soil undug.Kg 0.32 0.5 l. 3 0.67 o. '.55 'J.03 

(f) Total potato in tho soil Kg. 12.17 16.24 43.1 15.61 23.55 14.4 

{g) Digging offici0ncy. % 97.2 96.9 S6.9 S5.5 97.57 99.5 c x 100 
·-f 

... ......_ __ ·-·-----··--· .... ---..-..... --- -...................... ·-·· ·- .... ·---- --.... --·---· ----· . ·-·· ......... -· ... -........ -· .. .--

(@) Durinc tha trial Ir-1:!.c:ol: . .:. ,:,nd front vJ:ecl v;oro not fi ttcd. 
to t11c digg0r 
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Appcndix-3 

COMPARATIVE PERFORMANCE OF DIGGER KBH-2r.~ ---·---------- -------· -.- ............ _. -------····- .... ·-·-· -........... ---
A~:lD A Tii'O ROv1 ELh~ ATOR lHGGEl1 
.::;;;...,,._;;o;..,..;: __ ------· - - - ...................... .. 

KBH--21-1 Comparison 
Digger 

- .. ... . . .. .. . - ... -. . . . . . -. -..... -- ..... -- . . .. -... --
trial numb.:r 

.... _ ....... ·---- ·---· ..... .. ---- .. ·-·. -....... ----·-
I II I II . . -.. -. -. . . . .... . --- ... i ..._ _______________ .,._ ________ _,1-----·------t-··• .... ·- ....... --- ...... 

(a) Weight of potato dug and on I 
the surface of the soil (Kg) I 8.3 G.3 5.?. s.1 

(b) Dug but covered by 
soil (Kg) 

loos.s 1.9 1.0 l.2 1. 3 

( c) Total dug (Xg) I . 10.2 9.3 6. 4- 8.o 
(d) Efficiency in separation 81.37 so.22 81.25 83.75 

(percent) 

(a)Potato remaining in tho soil 1. 2 o.s 0.6 0.7 
un---dug. (Kg) 

(f) 

(g) 

' Total potato in the soil (Kg1 11.4 10.2 7.0 3.7 

89. t1, 7 91.4G Digging aff"!. ...:L;;ncy. (pcrc::.nt) ' 91.43 91. 95 
' : 

The co~parison tligg~r was a s0rtrl.mowit8d P.T.O driven elevator 
digger with bar pointed EJ.har:s. 

- - - - -~~ """" .. ,,,_ ' •o.~T~ .0...: • 

I 

I 
: 
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