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SUMMARY AND RECOMMENDATIONS

Potato is an important food crop, and government of Irag has taken up
a programme for the extension of grea under this crop. Amongst the
diffcerent agricultural operations required for its produstion, thc
nign labour requircments in the harvesting of the crop call far
mechanization of this opcration. Therefore, scmplcs of a two row
tractor mountcd potato diggser, model KBH-2M imported by the State-
Comvoany for Mcchanical Industries ia ISKANDARIYA (SCMI) was taken

up for tests and evaluation at the Greatzr Mussayib Project wnc

the neccacsry fields and other facilities werc available,

Ovptinmum pecrformance observed inciude a digging efficiency of about
G5 mnzreent of potatocs from the rows with 87 to 98 percent of tne
dug potatocs separated from the soil and left on the surface in
windrows fcor casy collection. Very dry soil conditions, un-wiiforn
Gepth cf furrows and prescncce of wceas presentcd difficulties in the
efficiznt use of the digger. feking these factors into account, on
an oversgll analysis of the performance of the implement, it offerc
scope for introduction in Ir=g. The possibiiity of =zdapting it for
tho harvesting of dary-onion, turnip, bect, pcanut etc.,(harvesiing
of which arc yet to be mcchaniscd ir Iraq) by fitting suitable
screens and digging blades would Turther imnrove its utility.

The immediate potential demand for the imoloment is estimatcd at
30 numbers. Estimating that as z rcsult of vromotionzl measurcs
being taken by the governmznt, duriug the next 5 to 7 vears, the
totel arza under the crop would incrcase to 25,000 donums or rorc,
the annuel wemand for diggers may be estimated zt 20 to 25 numbers,
Adaptation and introduction of the implement for the hervesting of

]

onion, turnip ctec., would incr.-oc the

Y

aanual demand in Ira=ag to

50 to 60 numbers (perad.l 46 4.7.5)

Some of the neighbouring Arsb countrics have large nreas under potato
cirop and an export market for Irac mnde diggers czn be decveloypod.
Existing vractices in harvesting, type of equipment if any uscd,
tacir source of supply, price swructure, merkoting net work, ctc.,

in these and othcr neishbourianz countries require = detaile ? oty
(p;), 1 40_06




- Imrmediate reguir

cments of diggers ond complemeatory cguivmont
such zg potsto planters, cultivator hiller cte., by the Minisiry of
Agriculture and Agrarian Reform, -~gricultur2l projects, co-cancrative

farms ote.,, mey be sscoritzinzd snd =s 2 rirst phoce of =z

for oroduction build-up, the immediztc reculrcements ney be wmot ocut of
imports with the essentizl modificztions incoroovated in thcm,or the

€
modificetions corricd out by the Iskanderiya factory. (»nara 5.1-5.2)

Further develovment work should include modifications to the digger
to adept it for harvesting of onion, turniz, ¢tc., znd dcvclopment o

= osimple design. (para 5.3-5,4)

Szmvles of votato plentcrs, haulm chonpers and other comploeni:ry

-

zeualipment wnhich ocre c¢ssential to be introduced znd form pary of 2

mochanization system should be imported for tests and cvaluntion
. . — ~— - \
«nd introduction. (pzrs 5¢5.1 = 5.%.3)

For the cofficicnt performznce of diggers for tihs hervesting of

-~

potatocs znd other crops and for cenabling the use of tructors for

0
IS
(.._‘.
(_,.

weaeding, fertilizing, plant protection cte., @ Trow spacing beat

2

for the inter- row uzse of trectors =2nd implemente will have to v

p
0
)
¢ B

Hh
—

znd populsrized., Row suvocing prossntly used in respect of come o
crops will have to be modificd, For narrcw row--svzced Croons, 2 b

ks
(el

I

nethod »f planting will be nccessary. This pre-requicite may be
intimeted to the diffirent agriculitural projecis. SCMI may =lso
arrange to vrocure narrow whecls for adapting "ANTER" trectors for
inter-row cultivation of crops for sale ag an cotional accossory

(pora 5.5.6 10 5. 5 7)
The diffcrent componcnt activities lceeding to successful introduction
of digegers out of ssscmbly/production of SCMI zs moy beceme feosible
rc¢ t0 be preceded by tests,modificertlons, uscr evaluation,nmorket
csurvey and introduction of coumplonintary cqguinment. Mozt of thesc
activitices earc scanson bound, Taking into account the inter-rolmticn-
ship ‘Ubctween the vaorious asctivitics, o time based worknlan tor tho
Testing=-Developacnt and Research Divisio: in the Iskandwriya fuctory
is reeommended in the revort.(prra 7.1 2nd page 18)
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~ Since modifications tc adapt implements to local conditions,
continued product improvement based on tests and evaluation,
assessment of demand trend are essential pre--production act-
ivities, import and sale of potato equipment as vell we wwit
as other new equipment offering scope for manufacture/assembly
may also be taken ap by the Iskandariya factory as an imp.rtant
part of its programme for diversificaion of production of agr-
icultural machines ard implements. Such an activitj besides
facilitating a faster build-up of”f%%% ‘ﬁ%bg %%ﬁ't{%%iéﬁggté
with modifications %o adapt them for lecal conditions commen-

surate with the needs of the agricultmal sector. ( para 4.2.€)

PJL/
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REPORT ON
TEST AND PRODUCT 2FRFORMANCE EVALUATION
of
POTATO DIGGER — HCDEL KBH-2M

I, INTRCDUCTION

P e A N N DY D U U N

1.1 Sanple of a two row vibrating tractor mounted potato
digger model-KBH-2M imported by the State Company for lMzchanical
Industries in Iskandariya (SCMI) was taken up for tzsts and
evaluation for aessessing its suitability for egricultural conditions
in Irag and its scone for assembling and manufacture in the SCII,

1.2 This renort covers bricfly the results of tests and
trials, analysis of design and trenc in demand, modificatious
essential to improve performaence and sale poteantial, and
recommerndations for the introduction of the implement and
complenmentary equipment leading to a phased programme for assembly
and production build up of the implement in the Iskandariya
factory,

1.3 The tests on the potato digger were conducted ir the
Greater lussayib Project, and details of tests ferformed were

reported in the report of the testing cormittee @)with which
the authors have collaborated., Thereforz, details of results
which have relevance to modifications and a phased production

build-up are given emphasis in this report.

1.4 Potato is an important food crop with surplemental
use for industry. It fits in a crop rotation in irrigated
farming, and 1s a very profitable crop ylelding uwaximumn food
per unit area, Turther,it is relatively ecasy to be mechanised,

A G et W Ot .t Dbt A‘-&A‘-ﬂ!-’—&..‘-l—‘-}.‘.ﬁ-ﬁ-.‘.- et
(@) Committee constituted by the Ministry of Industry by erder
No. 1623-5/1/8£8

“+13-11-1971
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In 1970, only about 475 donums(s)were under this crop, and by
1974, it is estimated that about{5000 Gonums or more will be
put under this crop. Given the necessary equipment to reduce
crop production bottlenecks,the area under this crop would
increase substantially, Hence complenentary equipment essentisml
to be introduced for mechanising harvesting are also discusseéd
briefly.,

II. DESCRIPTION OF THF TMPLEMENT.

2.1 HModel KBH-2M potato digger is s 3 point hitch tractor
mounted two-row digger for simultaneous digging and separation
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 cansisi of (Refer Fig,1) two I shaped
blades and a front wheel which are connected through a linkage
to serve as a protective device against stones, two oscillating
sScreens, one behind the other, a cutting and recciving 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 operation,the soil along with the potatoes
loosgend by the blades, passes over to the oscillating screens
on which the potatoes get separated from the soil and are
delivered to the deflecting bars which leave the potatoes
along with the unbroken clods on the soil surface for easy
hand picking.

P - - - e - - - e A D A A Al LD el s P Wl O

(@) One Donum = 0.25 hectare = 2500 squars meters,
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Brief Spscifications.,

Manufacturer,——— Tractorocexport-Moscow-USSR

Model —— KBH-2M

Hitch,
Upper. hitch.
Width between inner faces of yoke———m—m—e—me— 59. 4xm
Width between outer faces of yoke—————- — 84,0 ma
Diameter of hitch pin hole ————e 25,4 mn

Lower hitch.

Diameter of hitch pin —————— 28,0 mm
Diameter of cotter hole e 13,5 mm
Cotter hole distance —————— 47,2 mm

I-shaped blade.

Width of blade ———— 10,0 cm
Thickness ————— 2.0 cm
Wicth ingside; between L blades eemm———— 127,C cm

Blade fitted to the vibrating screen.

Width of the blade inside @ = < —112.5 cnm

Screens
Two numbers— cradle mounted, one behind the other,

Front screen

90,0 cm long, with 22 rods of 11.0 mm diameter
with a gap of 3.3 cm between rods,

Rear screen

112,0 cm long, with 23 rods of 11,0 mm diameter
with a gap of 3.5 cm between rods.



Power, drive 1o screen.
Thz power drive is froa tractor power-takc—-off
saaft throuzh z telescopic shaft with safgty clutch anc
wniversel joints connecting = bevel gearcd recuction gear LoX.
The CGriven shafts from ths gcar vox arc provided with coem
Grivee connecteC to the oscillating screens througa two rocler

ara shafts.

Jelcded coastruction.
Overell diancasions

Lengtha eermmmmene 326, Jen
dicéth e aimmim 173.Jca
"{eig,hf e e 132,007
Woight e 025,0kg

TII.  R%ULLS OF IBSTS AL TRIALS.
3.1 The two digg:rs were used in the moath of llay anc

Junc '72 in thc Reshaid area of thz Greater Mussayid Project.
Onc of the diggers was used with a Syelarus MPZ--50 tractor
for digging 93 doauns, while the other aftcr modifying Jhe
eplined 2nd of ths cardan drive to adept it for fittiang to
thce splined P.T.0 shaft of "Anter 70" tractor(which is
assesblsd by the SCiI) for diggiag about 45 doaums.

3.7  Icst conditions

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

Level, laid out foxr furrow irrigation with irrigetion
channels CJ to 150 metecrs apart.
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Soil

Light clay loam, with 3.5 to 5% moisture. Low soil moisture

o rosulted in sxcsssive clod formation whil: digging.
vIOR

Variety — 3intje. Ridge sown with a row t0 Tow
spacing of T5cm. Height of ridses at the time of
harvest was 20 to 1l6cm. The crop was not nefolisted
and the field weas weedy. Distance between nlants
was 20 to 50cm, Tubers were 3 to l6em deep in the
soll from the top surface of the ridge.

Yield - 1 to 2.5 tons per cdonum.

Obsecrvations made on the performence of tae implenment
include:-

(1) The functioning of th: different componsnts 1
and asscmblies.

(2) Output in donuns.

(3) Efficiency in diggiang and separation of potatocs
from soil and haulm(stalk) and weeds.

(4) Damags to potatoes.

(5) Base in handling end maintenance.

3.4 TFor assessing the efficicncy in digging, from row
strips selected at random, observations were made on the
wcight of the potatoes:-

(a) Visible on thc surface of theé soil for picking
by Manual labour.

(b) Dug by the digger, but werc covercd by loosc
scil due to inad:quacy of sieving action of the !
oscillating scrcen.

(¢) Remaining undug in the soil.

(4) Damaged due to cuts and severe bruising or
peeling of skin,




T

Bfficiency in cigging

3.5.1 A series of triecls were carricd out with the two
diggers. During the growth period of the crop, intercultivetion
for wceding end for carthing-up and re-shaping of the ridges
wecre not made. Therefore, with the IL-blades and front wiccls
fitted, it was difficult to get the reguired depta of oporeation
where the furrows were not docp. Bosides there were occadional
clogging of L-blades by weeds. This difficulty was overcom
by operating the digger after rciwviag the L-blades and
front wheels of the digger. Under field conditions which
were not optimum, about 109 of the potatoes rcmaind undug,
and damage to potatocs raaged from 5 to S% (Rcf. Anpendix 1)

3.5.2 Where the fiell conditions werc satisfactory
£..@ the required depth of digging could bec maintainzsd about
g97% of the total potatoes in the ficld were dug, with 87 to
99% of thc potatoes sieved from the soil for picking.
(Ref. Appendix-2)
Damage to potatoes by peecling of skin was negligible.
Damago due to cuts was betwecen 3 and 4 j.

3,5.3 Comparison of pcrformence of the test digger,
with that of a two row elevator typc power-takc—off driven
digger of standard @esign, undoer the same ficld and crop
conditions had shown that the efficioncy of the tcst digger
KBH--2M was almost similar(Ref. Appendix-3).

........

Speed of opzration varicd from 1.6 to 3.24 kmph,Including
tinc takeon at head lands and occasional stoppages, output
varicd from 1.0 to 1.5 donumg per hour.
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3.7 _Functioning of different components.

The L-blades are fitted to the frame with their cutting
edge at right angles to the dimsction of travel and hence were
getting clogged with weeds and had to be cleaned cccasionally.

Depth of digging could bc adjusted through the tractor
3 point linkage and it was obscrvcd that thc use of the
hydraulic cylinders and linkage provided on the implement
was not nsgccgsary.

Except for thc breakege of few bolts and damage o
1ift link, therc wore no breaikdowns.,

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

Considcring the design of the imnlement, it was not
difficult to hitch and unhitch thc implcemcnt. Provision
exists for maing all thc cessential ficld adjustments in-
cluding tho slopeof thc screen.

The implemont is hcavily built and it is naocessary to
provide lightly built tractors with front whcel wceights for
igproving gtability of tractor-implemont combination during
operation and trarnsport.

3.9 . General Assessment.

On an overall analysis of the performance of the
implement, it offers sceope for introduction under conditions
in Iraq with modifications discusscd in pearagraph 5.2.

Bceause of the possibility of fitting serecns witi
differcent opcnings, it slsn offcrs scope for adapting it for
hervesting other root crops znd »ncanut.

For tho satisfactory worizing and introduction of the
implement, complementary implemcnts such as potato plantcrs,
intercultivators with ridging attachments cte, should also
bc introduced (Rcf.Para 5.5.1)
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Aroa under potato crop in Ireq is low.In 1974 about 17500 donumc
will o out und e $his ciop. Cut oFf this, ostinating that about

' 6000 donums will b Hervestad by potato diggomic
(some of thc Govt. faras arc alrcady posscessing potato diggers)
the potential immediate demand is estimated at about 3D nuabors.

........... Ly, demand during the noxt 5 1o 7 years.

4.2.1 Even in some of the highly mechaniscé countries
potato diggers arc extensively used even thouoh these are
gracually being replsecd by potato harvesters. In asscssing
the long term trend in demand for Potato diggers,thic fact
has to bc considercd. Potato is raised in Irag both in the
Spriang and Autumn scasons, Deleycd harvesting of the Spring
Season crop, with tho risz in atmospheric tcmporature during
the harvesting period of Jun. to mid July causcs heavy
damage to the potatoes. it the same time eerly harvest
ceuses oxcessive damage duc to bruising especielly if th:
crop is graded micnenically. In a narvestiag season of 4 to
G weeke, thus the optimum period availeble for harvestiag
is often 3 wecks or less. High labour requiresonts for
piciring of potatoos windrowed by Ciggers and the general
shortage of labour during tho harvesting scason therofore
would make it aecessary for thc Govt. opcratcd farms and
projects witih large areas undar this crop to usc potato
harvesters. However, thc lerger haadling of potatocs on




conveyors anc elevetors in potato harvesters tcnds to
incrcase loss of potateoes duc to damagc. Thc damage toends
to bec high under poor ficld and crop conditions. In the
absence of information on pcrformance of aifferont typoes of
harvesters,in Iraq, rcsults of tests obtained by the Farm

Vachincry Tosting Station ia England(IIAE)gxs given in
Table-l for roferencefpagse 11)

4.2.2. Ovservations made on the diggey in thc Mussayid
Projcet show that the average output for picking potatocs
per man hour of hired worker is 40kg whereas on a hervester,
as per the results indicated in the table a minimum of 6J00kg ,
per man hour is obtainable when the yield is z2bout 10 tons
per Gonun(40 tons/hcctarc. But when the yicld is 4 tons/donun
(the averagsz yicld that may be expect:d uador the local
conéitions) the time requircd to hervest a donum remaining almost
the sanme, tho labour out-—-»Hut »2 men hour oa the kharvester
will racucc to about 240 k. Thus, the reduction in sale valu.
due to the higiher rate of damege to potatoes by uziang +hs harvester
woulé offsct the seavings in labour coct. Thsrefore, use of
harvosters, till such time »Hrocessing facilities for the quicl:
dismosal of camaged notetous arc doveloned will mostly hc on
large mechanized far:is where thors ave acute shortage of lavourers,
and diggers preferred on medinm %2§ms and farm uaits using
family labour.

4.2,3 Estimating that in five 1o sevean ycars, the
area under notato crop in Irac would increasc to 25,000 donuas,
¢f wuich, on about 50J0 domris harveszaters will be used, aannual
requirement of diggers iacludiag renlacement neods are
estiflated at 20 to 25 numbers.
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and notato hervestern

g ¢ e g e s N
. Digger Harvester

s i 1) (") (3)
) S...ole row Double row Avarage
of 15

harvest-
ers
e bmeomamtegme . s ae e mem s e e o e e e e e m e e e eieimm e et e e e ee—r———

Initial cost (& U.X) , 350--5020 1222-1529 2520=3523

o aem e o e e 4_. IR I e e i vimea

20.0f men reguired ! nictiag '2 to 4 4 to §

on sorting table by hand

Forzizn matter(dirt o - . .. )

= : - Lo, ~Cgligidb o 12 1 to
plant material)ia thet cglisible 1% 7
harvested »otato (¢) i

T
4

Dounuas/aour 1 to 1.5 2.4 to 2.52

0.55 to0l.32
Tons /hour i 3.5-5.2 6.2 - 13.1
! (&v, yizld 32 15 42.5 t0us ‘
: ' per Aasctere

DT LI r PO R o s w . I il L T T

Tons/an houx 0,04 D.5 to J.35 1.7 to 7.5 0.55
(nicking/sorting) :

s se A e Gk e e v T T #. e s s @ s 8. e s e e e 4. s AL e s B ss 4. s s @ e

(v}
3
t+
—

Savere i 3 to 4 1 to 19 1 to 19 15.9
iinor(Skining) iﬂegligible i 5 to 1¢ 5 to 15 55.3

! *

re . v # m.m. . b Bew e e ms e e I R I I T i T T e T ..-;

Yote.  Performemee of simglc row ecnd double rov herveatcrs comniled fro

Test Reports iTos 016 & 617 issucd by NIAL, Dnelond in 19707 Date on %he
oerformapmce of 15 hervesiors ore i respect oi horvesters which terc used
during the Imtesmatiomal Potzis Harvisier Demomsiration held in Linesla in
Oct. 'O and reported by & faam nacelinery manufzeturcr.,

Periormance of diggex is bascd on optimum nerformonce
obsexrvee during tosts.

Whilc pot..toes hemd picked ivon the windro®s 1ill be rcletively cleons
in tho usc of digpers, loss of 5 to 8 % of potadossduc to poor sidving
cction especially in dry cloddy soil crn be 6:mectud.,

Output in tons por ma=n~hour in rcspect of the Giggir ic bascd on obsurv..tions

made in theo Mussayib mroject whem hired vorkers have been us.d for nicking
in fields vith & yiald of 1 to 2,56 tous ncr dcnum.
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4,2.4 Liksly demand foir diggers for harwvestinmg of Cnion
oot crons, ani peaaant,

With virtually no implenent avzilablc for mechanised harvesting
of cnion , turnin, rgdish etc., thz notato digger with thc andi-
fications indigatgd in »aragreph 5.3 off:irs scons for adaptation
andé iatroduction fHr harvesting of these crons. Area uacer these
crons during 1969/70 znd '70/71 were as uader.

Table - 2 (&)

D R T T T O O N I I I O L T T T S A N R LR T WP N N N S

Cror. Area in donuns.
65/70 70/71 '
Dy Onion. 45664 62583
Turnin 12162 12738
Beet 3780 4228
Carrot 3248 3448
Radish 3061 10543

P T . T T I S T T T S S O T N L T T R N L

4,2.5 The above shows that includingzg tac requirsinznts of
diggers for additional arecas that will be brouzht under the
potzto cron, vasel on tiic orogress for adapting the implemant
for harvesting tha sbhove cropns, an annual demané oY 50 to 60 numbers
can be exnaected.

s 8. @0 s a6 s @w s v s P s s # e s e

Area under notato cron ia soM@ of the neighbourimg Arad countries
indicated in thc table below show that thcre is scope for cdeveloping
an exvort narket., The gxisting »ractices in horvesting, tyone of
equipment used and tieir source of sunnly in these and other neifh-
bouring countries reguire a dstailoed study.

(®) Annuel Abstract of Statistics, 1970 & 1971, Issued by the
Ministry of Planning, Republic of Iraq.
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(@)

Arega under potato crop in some of the Arsbh countries
during the year 1971.

_Lountzy (iHA‘iIL“g'S‘O' hectare) (i%v%g aoeg,"llfg%“gme)
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

V. RECOMMENDATIONS ROR INTRODUCTION

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

i. Purnish results of tests and technical literature on the
implement to the Ministry of Agriculture and Agrarian Reform,
agricultural projects etec., for ascertaining their requirments.

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

iii, Simultaneously, arrange for the trial and imtroduction
of potato planters, cultivator hiller, and haulm pulverizer,
discussed in paragreph 5.4

- B AR BB W B W S MDA W BB BB O Dl A B . B s B Al M

(2) FAO Production year book 1370 and 1971.
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e a0 s a s am e dlae e s et . newoae

for meeting the immecdiatc rsquircmcnts.

P e N S ) E S A

These consist of .-
5.2.1 Splined end of the carden drive should bz of 6 splins so
that the implement can be operatcd with Ania®® and other tirazetors
srovided wita 1 g inch, § splined?P.T.0 shaft.

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

not e¢ssential when the tractors arc provided with a 3 point
linkage anc¢ hydraulic system having automatic dxaft and position
control.

5:2.3 L - Blade, front wheel and linkage.

-~ e .0 o

Since the »Hotato diggers will be used in Irag mostly in areas
without stones and with thesz parts fitted, it will be difficult
tc obtain adequetc depth of digzging in fislds with shallow ridges,
these are not essential., But, rigicdly mounted blades may beo
developed and fitted for recasons iandicated below,

(1) In hard soil conditions usnally obtained during tlhe hervesting
season of spring crop, a soil looseniang blade will reduce the
imvact load on the cam drives, roc'isy armes and otaer drive comp-—
onents and improvs their durablivy.

(2)In wet soil conditions, it will r.duce the lumping action of
soil improving thc efficizncy in separation of soil by the screen.

(3} In ficlds with obstructions, the blads will act as a protective

device.

The rigidly mounted blades should have (a) provision for adjusting
its height,(b) the cutting edze of the blade instead of being at
right angles to the direction of travel, its open cnds shall be
inclincd inward by 10 {40 15 desrzes to provide self cleaning action
from weeds and other plent meterial.

5.3 Modifications to adapt the digger for harvesting onion

and other crnps. h

The two vibrating screens on tho digger have fixed spacing between
the bars., To imnrove efficiency in soil sonaration under different
soil ané crop concditions and to adapt the digger for harvesting of
onions and other root cro9os, the bar spacing izy be made adjustable
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so as to obtaln =z gap of 2.5 cm t0 5 cm. This can bc achicved by
using spacers of 2.5 cm thick on rcmovablz scrcen bars fitted to the
screen frame.

2.4 Development of a siuple design.

With the climination or the front wheel, L-blades and linkage
for them as well g@g +the hydraullc cylinder . and linksge for
depth adjustment, the frame of the digger and the hitel prramid shall
be of simple construction.

The reduction of ovzrhang orf the imnlsment would improve its
nendeuvrability. This could bz achieved by changing the position of
the gear box by about 20 cm forward and lowering it %y about 15 ca.
This, besides shifting the ceatcr of sraovity of the implement
forward would also rcsult in a reduced angle of the rocker aras
connecting the oscillating screen.

To p2rmit interchangcability of components ussé on differont
inplc ments in production in tac Iskandariya fectory, the rezsx
gause wheels of the digger coull bes substituted by the wheels and
axlcs in »roduction in the SCMI for the cultivetor nodel-150

5.5 Preparatory steps to bec taksn for introduction.

> .o -

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

For thc efficient use of of the diggsxr and its satisfactory
parformance, planting has to be done in straight uniforaly spaccd
rows, aenG ridges re -shaped durinzg the growth p:riod of the crop.
Introduction of potato diggers and development of a merket for it,
shoulc¢ therefore, include a programme to supply ané assist in the
use of potato nlaznters and inter--cultivetion implements. Any sffort
to introducc diggers without thc above complementary cquipment
whica forms part of an equipmont combination cesseantizl to be used
for successful mechanization woiuld risult ia poor ncrformance and
custonar complaints.

5¢.5.2 The USSR manufacturers erc markcting two and four wow
plenters (model CHP.--2 and CH--4A)., Two to four aumbcrs of both the
models and 15 numbors of cultivator--hiller (KOH-2.0I1 which hes
clrcady becon tested end found suitable) may be ordered.
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Since thcse nunmbzors are only indicative, besed on the firm
immediate requircmecnts and somz reserve for mecting new demands
that woula devzlop from the dlfferent agricultural projiects, the
nuanbers incdicated above may b2 adusitcd.

5.5.3 Carryout trisls on haulm chopyers anc introducc then .

While harvesting antwn sesson potato crop an eerly frost
would ordinarily rcsult in a natural dcfoliation of the crop
which besides improving the sepdarsting efficicancy of the digger
would also resvlt in the thickening of the potato skin reducing
the skin damage due to bruising during aarvzscsting and post-harvest
hendling operatlons. But in the case of spring sesson crod, chodping
of thez digger. Out of thz two nctiods of eliminstion of groen foliage
and vincs;mschenic al ;and chenical defoliation, cvcn though

of stalts end woeds are cesscintiasl to imvrove the szovaration fficicney

under certain crop conditions both cdefoliation and haum chopning

may become meceacsry,till such time adcquate information on the

best suited agro-implcment practices for conditions in Irag become
available, mcchanical methods arc to be prefecrred, Use of haulm
chopper with blower would beadventageous bacausc it frecs the land
‘rom stalks and}ﬁén also be used for other crops including harvesting
of tops vith forage value,

The USSR collaborztors of SCMI markct "Universal haulm chopper'®
anGé two to three numbers of thzse may be obtained for trials and tests.
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5.5.4 Simultencously, work on development of & potato planting
attachment for the pidger already devcloped in the Iskandariya

factory (recommended in report No. 8-72) may be taken up.

Modification of row-spacing of crons

Py A

5.5.5 Row spacing of potztoes. Row spacing presently used
in Iraq range from 70 to g0 cm. For the use of diggers, it is essentic
that a row spnacing cf 70 1o 75 cm is used. This requiremsnt may be

intimated to the agricultural projects etc.
5.5.6 Row spacing of Onicas and reot orons.

To extend the use of the a¢igger for the narvesting of tic above
crops as well as for enabling the use of tractors for inter-cultivatic
jobs, it 1s necessary to modify the row spacing precently usz2d in
Irag which for some of the crops 1s &s follows:

Crop., Rov, spacing presently
used in Irag.

Dry onion 30 to 35 cm.
Turnip 30 to 40 cil
Beet (vezetabley 30 cm and above
Carrot. 30 Ct o ees

As against the above, & band method of planting in which nrrrow
rows are alternated with wider rows is essential., Two chnices of
row spacing for a tractor wheel track sctting of 150 cm.; the rows
falling within the digging widsh of the digger blade (127 cem.) is
given in the figurc on pege 17.

5,5, 7 Advance action to navc new plantings in thc various
agricultural projccts with row soacing adapted for use of tractors
for hervesting and inter—cultivation and &lso $0 procurc narrow
tyres (bize 10x32 or nezrest) with rims and wheel discs suitable
for "Anter tract rs" mcy be talen,
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VI, PLAN FOR FURTHER 7ORK AND GENERAL RECOLMENDATIONS
7.1 A plan of work that may be taken up by the testing develop

rient division in co--ordination with the marketing division incicating

the ticing . ~ané linkage betwesn development, testing and

marketing swpport activities leedinz to introduction oi diggers

and complimentary equipment fully a2capted to agricultuwral conditions

in Iran is given cn page 19.

T.2 The management of the Iskanderiya factory in consulitction
with the Ministry of Agriculturc ard Agrarian Reform should
assess thc reguirements of »notato diggers e8 well as complimentery
equipment for partial or full mechenization of poteto cultivation.
Such an assessmcnt should take into account the plans of the gcvern-—
mont for increasing the arca under the crop during the next 5 to 7
years., This would facilitatc advancc action in the selection aad
eveluation of other complimentary equipmsnt such as greders, conveyor
tractor mounted spraycrs and dusters cte.and zlso for studying
fegeibility for adaptation developuznt of suitable designs far
progressive nanufacture in {$he Iskandariya factory.

7.3 For successful introcduction of new equipnient, tests and
nodifications to adapt the equipment to local conditions and tcochniea’
guidance on agro-implement practices are necessary. Over and gbove,
supply of new equipment will have to be backzd by after-salc service
facilities incluéing assured supply of spare parts. In view of <he
above and since market development and asscssment of demmnd trend
should form & component activity of a programme for diversification
of production, import and sale of equipment offoring scopc for
manufacture and those forming 2 part of & mechanization systen may
also be orgenized by the Iskandariya factory.

continucd,ees
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Appexix - 1

PERFORKARCE OF POTATO DIGGER K3H-7M

Date of trial 8-7-72
Place of trial - Mussayib

Project.
Unit, i Trizl numbcr
] - ...I.J..i...-2i--.y‘..ﬁg-...‘
o s s b a e b aeama .- -e m e abee e osa f..-......?..._.....-i
? ! i
(a) Weight ofpotaco dug. Kg. 8.7 |, 83 . 1L3
& on soil surface : | t
' : !
(b) Dug but covered by loose Kg.é 1.0 ; 0.9 % 1.7
soil and not visible. ' i é
f |
(c) Total potato dug. Kg | 5.7 9,2 ' 33.2
. ! t .
]
! ; ‘
(d) Efficiency in separation % i 89.59 ! S0,2 = 087.12
a ! !
—=- x 100 | i !
(e) Potato remaining in the Z&. | 1.6 | 0.9 | 2.4
soil un--dug. l '
(£) Total potato in the soil| Kg. | 11.3 | 10.1 : 15,6
i H
ig) Dlgglng efficiency 7 t 85.04 °1,1 g 84.5
L x 100 i |
| 7 | - :
(h) Damaged potato Keo , 0.5 0.7 ¢ L.2
| i
(i) Damsge in porcent of % 5615 7.61 | 9.09
- potato dug
)




Apnendix - 2

PERFORMANCE OF POTATO DIGGER KBH-cii

———a e & -

Plzce of triazl - Greatsr
Mussayib Projpt.

st By B an B Sms WSS e A A S S WS S S A AS EA S S St Ee s esas s R e AL E s as S W ee s S AL s sEmS S SS e ae

Date of trial (=)
Unit.3/7 4/7 5/7 10/7 11/7 13/1

> e B S B n A AN A S S-S S S BB S A e M AR e e e s s s S0 & AN S Mm Laa e s s e e s s s se e s sS s s s mh

(a) Weight of potato dug and Kg. 10.75 13.74 37.3 13.22 22.25 14.13 '
on soil surface

(b) Dug but covercd by loos: Kg. 1.2 5.0 4.5 1.72  0.75 0.24
soil
(¢) Total potato dug. Kg 11.95 15.74 41.8 14.94 23,00 14.37

(&) Efficiency in separation % 89,9 37.4 8%.29 83.4 96.74 98.5
o, = 170

c
(e) Remaining in the soil undug.Kg 0.32 0,5 1.3 0.67 0.35 2.03

(f) Total potato in thec soil Kg. 12.17 16.24 43.1 15,61 23.55 14.4

Di ; - i C .
(g) %gingogfflci ney % 9.2 96.9
f

S5.5 ST7.57 99.5

0D
(@)
.

\D

L S I T I L T O N e Y T W N P S S B I I N DI B R R R e e B B B R R P I R B e A A R e

(@) During ths trial L-vlad. «nd front wkecl wore not fitted.
to tac digger



Appendix-3
COMPARATIVE PERFORMANCE OF DIGGER KBH-2Li
A A T30 ROW ELEVATOR DIGGER
KDBH--211 Comparison
Digger
boe o2 s 0 2 s onneosncdiieoea > A e smar s e ae s s a-
trial numbcr
r—4~ L T R §
I II I II K
() Weight of potato dug and on o A -
the surface of thc soil (Kg) o3 .3 5.2 0.7
(b) Dug but covercd by loosc 1.9 1.0 1.2 1.3
soil (Kg)
(¢) Total dug (Xg) 10,2 5.3 5.4 3.0
(a) Efficicney in separation 81.37 ¢©0.22 31,25 33.75
(percent)
(e)Potato remaining in the soil 1.2 0.6 0.6 0.7
un--Gug. (g
(£) Total potato in thc soil (Kg) 11.4  10.2 7.0 8.7
(g) Digging =ffi iency.(peresnt) + 89,47 91,40 91.43 91,95
!

The comparison diggor was a semimounted P.T.0 driven elcvator

Gilgger with bar pointcd shar:s.
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