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Summary 

The experiments were designed to study some of the mechanisation problems associated with growing 
high populations of potatoes on the flat with near square spatial arrangements. In 1963 four row flat 
beds u, ere used but draught problems at harvest caused the semi-bed system to be adopted for the 
following three years with 76.2 cm ridges as a control. A new planter and a multigrade potato riddle 
were developed, and the semi-beds were harvested by three types of digger. 
It was shown that mechanisation of the semi-bed system of potato cultivation was quite practical, but 
when compared with 76.2 cm ridges, yields might not compensate for the higher seed rates and in- 
creased harvesting difficulties. 

Introduction 

Whilst the traditional method of potato cultivation has much to commend it, some of 
the main disadvantages are a highly rectangular plant distribution, high moisture loss 
from ridges due to their large surface area, and the risk of post planting cultivations 
creating clods and causing damage to .'oots and haulm. Experiments were carried out 
at the N.I.A.E. (Green, 1960 and 1962) using beds to minimise clod formation by 
tractor wheels, and using close sett spacings to compensate for the wide paths. It was 
found that overcrowding reduced yield in the middle rows and excessive greening oc- 
curred. 
As methods of chemical weed control in potatoes became acceptable alternatives to 
mechanical cleaning operations in the growing crop, it was suggested (Bleasdale, 
1962) that planting high population o 'ops in fiat beds, with no post planting culti- 
vations except for blight spraying, could lead to reductions both in clods at harvest and 
less damage to roots and haulm during the growing season. Further advantages would 
be less risk of frost damage due to undisturbed soil surfaces, and a higher proportion 
of the tuber sizes required for pre-packing due to more even plant distributions. It was 
suggested that the opt imum density of plants should be 8.6 plants per square metre i.e. 
34.3 >,i 34.3 cm spacing, to achieve pre-pack grades of 4.1 -6 .1  cm and that for this 
purpose the seed size should be 3.6-4.4 cm. 
The task undertaken by the N.I.A.E. (Wayman, 1967) was to investigate ways to 
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F i g .  I .  N . I . A . E .  B u l b  P l a n t e r ,  

. 4h# .  I. NIAE-Selzma,s'clffuc'. 
Fig. I. Plalaeuse c'l b.lhe.s' N.I. .4.E. 

mechanise the opera t ions  that would produce  tubers  of  the app rop r i a t e  size, when 
growing on the fiat in a soil with a low clod popula t ion .  Machinery  was required both 
to plant  the high popu la t ions  and,  \vhen the crop  was mattu-e, to harvest from the flat. 

"l'reatments 

1963 E.vperime,t 
The t rea tments  were as fol lows:  
1. Two depths  of plant ing,  these giving 7.6 alld 12.7 cin of  soil cover over the setts. 
2. Three  row widths,  30.5, 33.0 and 35.6 cm, with 30.5 cm sett spacing along the row. 
3. Two t rac tor  wheel v, idths, 152.4 and 172.7 cm obta ined  s imul taneous ly  by setting 
the left hand wheel at 76.2 cm and the right hand wheel at 86.4 cm From the t rac tor  
centre line. Convent iona l  ridges at 76.2 cm spacing were used as a control .  
'Once  grown" King Edward pota toes  graded between 3.2 and 4.4 cm were planted by 
the modif ied N. I .A.E.  bulb  planter  (Fig. I) which was original ly designed to plant  
flower bulbs at 5. l - I  5.2 cm spacing in nar row rows. The machine produced  by agita- 
t ion a single row of  tubers  on external  p la t forms which were t ipped on to a hor izonta l  
conveyor  belt, the speed of  which could be adjusted to meter  the tubers  into the fur- 
rows at a p rede te rmined  spacing. The machine planted four vows at one pass at the 
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Fig. 2. Fixed share two row digger with divider. 

.4hi;. 2. Zweireihi~er Roder mit./'estem Schar und 
l,'ertciler. 
Fly. 2..4rram'/wtcs'e 2 rangs ~} .voc /i.w' avec divi- 
.?(~1'1". 

chosen row width and the planted bed was levelled by spr ing tines moun ted  on the 
rear  f lame.  
The machine  used to harvest  lhe plots was a 2-row i l lounted e levator  digger  with a 
132.1 cm fixed share which was wide enough to lift a comple te  bed of  four rows with 
one pass of  the machine.  In o rder  to keep the t rea tments  separate,  however,  a centre 
divider  was required.  The leading point  was a t tached to the front  edge ol the share and 
the divider  was carr ied back over the web to form a pair  of  deflectors at tlle rear, In 
effect the machine  then behaved like two 66.0 cm diggers side by side and left the 
tubers  fi'om one bed in two dist inct  rows (Fig. 2). 

1 9 6 4 - 1 9 6 6  E x p e r i m e n t s  

The semi-beds  were a deve lopment  o f  the flat bed system ill that  a shal low furrow was 
drawn along tile centre of  each bed giving tile effect of  two low ridges within a t rac tor  
wheel t rack of  152.4 cm. Six spatial  a r rangements  of  setts were used in the p lan t ing  
t rea tments  (Fig. 3) which were as fo l lows '  
1. A single row of  setts 30.5 cm apar t  a long each low ridge ( t rea tment  A). 
2. As in 1, but with high ridges formed dur ing  the early growing  season,  ( t rea tment  
A I )  carr ied out in 1965 and 1966 only. 
3. A single row of  setts 15.2 cm apar t  a long each low ridge ( t rea tment  B). 
4. Two rows 15.2 cm apar t  within each low ridge with setts at a s taggered spacing of  
30.5 cm in the row ( t rea tment  C). 
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Fig. 3. Spatial arrangement of sorts. 
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Fig. 3. DLYpositl]X' d'emplacements.  

5. Two rows 22.9 cm apar t  within each low ridgc with setts at a s taggered spacing of 
30.5 cm in the row ( t rea tment  D). 
6. Two rows 30.5 cm apar t  within each low ridge with setts :tt a s taggered spacing of 
30.5 cm in the row ( t reatnlent  E). 
It will be noted that  t rea tments  A, A1 and B gave two rows of  setts within each semi- 
bed,  whilst t rea tments  C, D and E gave four rows of setts per semi-bed.  Under  good 
condi t ions  the whole area  between the t rac tor  wheels could be lifted by one pass of  a 
two row machine with a 132.1 cm share,  but if soil condi t ions  de ter iora ted  then the 
centre furrow al lowed the semi-bed to be lifted by two passes of  a single row machine 
with a 66.0 cm share. 
To plant  these exper iments  an N . I .A .E .  exper imenta l  four row bed planter  (Fig. 4) was 
developed.  The machine was basical ly two semi-au tomat ic  twin row units, land wheel 
dr iven,  del iver ing into four ad jus table  coulters.  The two coulters on each side could be 
pos i t ioned between 17.8 and 55.9 cm from the centre line of  the machine.  It was also 
possible to align adjacent  pairs of  coulters  and so deliver the setts fi 'om two units into 
one row. The tuber  spacing within the row could be varied by changing sprockets  in the 
drive train.  Accuracy  of  spacing in the row and the staggering of  setts in adjacent  rows 
were cont ro l led  by shutters in each coulter.  A small r idging body and two half-bodies  
on a bar  at the ,'ear built  up ridges approx imate ly  10.2 cm high, 61.0 cm wide across 
the base and 35.6 cm ,.vide at the top. Drag  chains finally rounded  off the ridge con- 
tours.  These t t s  were p lanted to a depth of  10.2 cm below the top of  the ridge. Irish "A" 
certified C r a i g ' s  R o r a l  seed pota toes  graded 3.2-5.1 cm were used th roughout  the 
exper iments .  
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Fig. 4. N.I.A.E. Bcd potalo planter. 

J. A. \V A Y M .,\ N 

.-I1~1~. 4. 3, '1A E-Ka/'rO1/bll~/laH:nla.~clliH~' l)ir Saalh,,'vl~'. 
1:):~,,. 4. l ) / , . /Hle l l .~  ' ~;' p~mH1e.~ ~1~' l ( ' r / ' c  .~u/" /i1 V .1 . . - I . t : -  

Of the three machines tised to har\est  the cxperiments the single row (66.0 cm share) 
and the two row( 132.1 cm share) elexator digger \vere s tandard product ion rigid share 
machines, whereas the shares of  the N.I.A.E. digger (Fig. 5) consisted o1" two powel- 
driven discs 55.9 cm in diameter, \vith a gap bet\~cen them of  7.0 cm. The discs were 
inclined inwards to\v,:.uds each other so th:.tt the deepest cut was in the centre of  the 
row, the included angle between the discs being 130 and downwards  ,:it an angle of  
2 2  in order to lift the tubers and soil on to the elevator web. The discs rotated in- 
wards at the ["ront so that soil tended to be gathci-ed l'rom the outside of  the ridge 
towards the centre and then carried back towards llle e le \a tor  chain. 
The tuber slimples were graded by the N.I.A.E. multigrade potato riddle (Fig. 6). This 
machine consisted of  a stack of  nine standard square mesh potato  riddles ranging in 
size from 2.5 to 7.6 cm in mesh by.' ca. 0.6 cm steps. The riddles were arranged hori- 
zontally in the stack, 15.2 cm ilpart, with the larg~:st mesh a,t the top :.lnd smallest at 
the bot tom. 
Each sample was placed on the top of  the stack of  riddles by: a small elevator driven 
by an electric motor,  and the riddles x~ere reciprocated in the horizontal plane at 80 
strokes per minute by the same means. After the tubers had been separated into the 
various size grades, they we,e hand picked ol'f each riddle in turn, and the various size 
grades were analysed for sound, green and mis-shapen tubers. 
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Fig. 5. N . I . A . L  Driven discdiggcr .  

AI~I~. 5. NI.41:'-Rod~'r m# ,fclmil)~'J~'h~tr. 
l:t:e. :..-D'r~Hlvlt.~(' ~ di,~qu~'.~ ~lr/ imm~:~ V . I . . . I .L .  

Fig. ft. N.I..'\.E. :',luld-gradc l',Aalo riddle. 

,.llJl~. d. I iH l i lc 'h-k 'm'mtt~ ' l~ ' f * r l i~ ' rcr .  
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R e s u l t s  

1 9 6 3  R e s t d t s  

The treatments had generally small efl'ects 011 tuber yields, but green tubers were most 
prevalent at the shallow plantings. When harvestability is considered (Table 1). deep 
planted fiat beds proved the most difficult to harvest whilst ridges caused the least 
trouble. Soil conditions were good at the time of  harvesting, but the power required 
to pull the share and the power absorbed by the elevator chain when working in deep 
planted flat beds meant that the Fordson Major  tractor was working very close to its 
limit. 

1 9 6 4 - 1 9 6 6  E x p e r i m e n t s  

Except for herbicide and fungicide spraying no weeding or cultivations (excluding 
ridging in the A1 plots) were carried out between planting and harvesting yet the 
crops remained weed fi'ee. 
A practical difiqculty arose in that, due to the combina t ion  of  dense hauhn and no 
deep furrows in the semi-beds, it was extremely dilIicult to keep the tractor wheels in 
the paths whilst spraying against blight. 
An irregularity index (2 K) was applied to the plant spacings over the four years and 
it was shown that the N.1.A.E. bed planter spaced the setts more regularly than the 
N.I .A.E.  bulb planter. When using the index, 2 indicates completely random spacing 

Table I. Har,,estability data(1963I .  

; th' thod o f  c'Hltiva/ion ~ Hat bed(-' I-Ial beds"-' H((,t, r i d  t,,es :~ 

Depth q/ shm'e ~ /2.7 cm 17.8 cm 2.5 cm below 
helo w .~myace:' helow .sm:l~we:' hase ~d" rid,~ "e'~ 

Clods deli,,ered with tubers; (t]ha) 9.5 
Soil lifted per hectare s (nn :+) 1028.3 
Dry soil lifted 9 (t/ha) 1340.8 
Pull to move share through soiP" (kg) 479.5 

22.8 6.5 
1445.4 700.7 
1863.9 973.4 
855.0 498.1 

i Anhaume t l ,  ode - :lh;thodc" de cu/tt/re 
"-' Flach hedeck t  Li ts  platx  
a Hohe  D & m n e - -  But tes  dlevdc'.~ 
; Scharti<[~" Prq/omh'ur  du soc 
:' Unter der Oher//(iche - Sou.v la s,ttJ~wc, 
'; Unlc'r dec Dammha.~i~' Sou.s' la ha.se de la bu t t e  
: Scho l /enante i l  an Km)l lenernm No t l e s  rdco/t~;es avec le.s' n thercules  
s Al lJgel lOtl t lHel l  El'de pro H e k t a r  - Terre rdcoltc;e par  hectare  
~' .4t([,eenommene t rockene  Erde Terre s&'he r&'oltde 

t,+ Krq[+, ,11,1 r Schar  tho'ch den Boden ._-tt j~i/u'en Travail  dt;l'eloppd pour  morn'oh" h' soc darts [e sol  

Tahelle I. A n g a b e n  iiher die Rodharke i t  ( 1963)+ 
Tableau I. Dom,~;es de rdcolte (1963) .  
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whilst inlinity indicates complete regularity, and the mean index for the bulb planter 
was 9.0 whilst the indices f o r  the bed planter ranged l ' r o m  10.2 to 24.7 witln a mean of 
14.4. 
The data for total hand dug yield as an a \erage of the Ihrec years (1964 66)is  shown 
in Table 2 when differences resulting from the treatments \\ere \cry small both in 
pre-pack grades (4.4-6.3 cm) and total yields. It would appear that. in tkis particular 
three year series of experiments,  doubl ing  the sett popula.tion and arranging the plants 
in a near square pattern had no ob \ ious  advantages (in terms of total yield) o \e r  tile 
n~ore COFllIllOII form of" plant arrangement .  
The total yield of imperfect tubers is shown in Table 3 and it should be noted that 
"green tubers" refer to those with any green, ho\ve\er  slight, similarly "mis-shapen" 
refers to those tubers with any crack or indentat ion.  Unsaleablc tubers are those fiom 
the two previous classilications that \~ere so badly blemished as to be unsaleable. 
Green tubers were most prevalent in the semi-beds and least on the high ridges, whilst 
mis-shapen tuber yields were greater from the high ridges tlnan from the semi-bed 
treatments.  Unsaleable tubers which were composed mainly of greens follo\~ed the 
same patterns as the greens, but it should be noted that the mean yield \~as only 0.7 
t/ha or approximately 21',, of the total hand dug yield. 
When machine dug (see Table 4) the llleal-i total yield was 87 ",, of the total hand dl_lg 
yield. Yields from treatments  indicate that the three nlacllilles lifted a slightty greater 

Table 2. YieLd from hand dug .,,amples (tonnes,'lm). 

Trdalmc, l l l  I L'p to ~ 4 .4  6 .3  c m  O v e r "  75~ml 

4 .4  c m  4 .3  c m  .vh'ld'; 
) i e h l  :~ ..t~' ",, o /  cola/~ 

A 9. I 25. I 64.4 4.7 3,1.9 
B I1 .7  24.2 62.7 2.6 3&5 
C 12.6 25.0 62.0 3.0 40.6 
D 13.3 25.0 6l .7 2.2 40.5 
E 13.2 24.0 60.4 2.6 3~L8 
S.E. ( w h o l e  p l o t  m e a n s ) :  : 2.82 4.42 - 2.5~ : 4.S4 
S.E. for whole plots as ",,of mean ~ 10.2 7.8 - 38.0 5.3 

Mean yield" 12.0 24.7 62.4 3.0 39.7 

A1 (2 years orfly) TM 8.7 24.1 64.6 4.6 37.4 

P'elJ~hrc, n - Traitc,  m c n t  

'-' BL~' ztt  J u s q u ' a  

a E r l r a g  Produc ' l i on  

lit ",, ch'.~' Total.~ L)i ",, thl t o t a l  

:' (~her- . . lu-de .~ 'su .~ 

" Gc'.s'a/ntc'rtrag - Proch ic l i on  locale  

S . t? .  I M i t t c ' / w e r h '  dc'r ,,,aH--cH Par-_c'//cr li'..S'. I mo.vc'mtc'.~ 

sur /a lktrc'c'//e c,n/h;rc ) 
" S . l : ' . J f i r  d i e g a n z e n  Parze l /c 'n  in ",, &'~ .Witm/.s I:.S. p o u r  

]d.v [~EII'CC'//C,s' c'/II/01C,V dll "o c/t' /el //IOYClI/Id 

~' l ) u r c h , ~ c / m i l t l i c ' / I c ' r  l { r l r o 7  / ~ r o d l t c l i o t l - m o y c ' n n c '  

I l l  .[  I ( ~till" 2 J~I/II'L" ) .'l / ( 2 UIIIIL;CS" .~('IIIC'III('II[ ) 

?'a/w/h" 2. E r t r a e  yon h a m l f f e r o d e t c n  :'~ltt.~ldrtl (To / I t ldn  Hc ' k ta r  ). 
Ta/~]dal l  2.  Pl'OdllC[/oll.~ d~;lC'l'lllill(~'s ,~lll" c;C]lCllllil]Oll~ ( lolltld.~ ]1r clVl'dC/lc;.s III(IIIIIC']]C'IIIC'III. 
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Table 3. Imperfect tubers (tonnes/ha). 

J. A. \ V A Y M A N  

Trea tmen t  ~ Green ltt/~ers e Mis - shapen  lllht'l 'S :l U#txaleahle ttthe#'s l 

A 2.3 14.6 0.5 
B 2.2 15.3 0.6 
C 2.9 14.4 0.8 
D 2.6 15.0 0.7 
E 3.2 14.2 0.9 

Mean:' 2.6 14.7 0.7 

AI (2 years only) 1.7 19.5 0.3 

I@tJklhren-  Tra i tement  
'-' Griine Knol len  - Tuhercules verdis 
a Mis.~Ji'h'mi~e Kmdh 'n  - Tuhercuh's  mal/ormd.v 
I Um'erkf iu/ l iche K#mllen Tubercu/es  HOlt COIIIIIlCI'C[(III.V 
:' M i t r e / -  k,lo.ve#me 
'; .4 ] (#lllr 2 J a h r e )  - A I (2  a#mdes seulemeHt)  

Tabelh,  3. Nich t  eimramlli 'eie Knolh 'n  ( TonneH/Hek tar  ). 
Tahh'au 3. Tuhercuh's  ch{/~'cltlett.v ( I o m l e s / h a  ).  

propor t ion  of  the crop f lom the lower populat ions (A and A I) with the single row 
fixed share machine at 94"i, being more efficient than either of  the other two, (N.I .A.E.  
84~I~i and two row digger 85 ~i,). 
Table 5 gives details of  the weight of  tubers which escaped around the corners of  the 
shares. The mean loss fl'om this source was 1147.1 kg/ha and it is apparent  that this 
type of loss increased as the lateral sett spacing widened. Tile driven discs of  the N.I.A. 
E. machine effectively restricted the losses to a mean of  321.4 kg/ha whilst losses from 
the two row machine were lower than those from tile single row fixed share machine. 
Losses f lom high ridges were very small. 
It is apparent  from Table 6 that whilst the two rigid share machines moved equal 
anlounts  of  soil provided the depth of  working was equal, tile vee shaped cut made 
by the disc shares of  tile N.I .A.E.  machine necessitated deeper working al though 
the machine actually moved less soil. In this respect it is preferable to compare  
volumes of  soil moved rather than weight as the latter varies with soil type. 
Whilst the mean area of  ridge in the semi-beds was 440.0 cm" and in high ridges was 
564.5 cm ~ tile shares of  the machines had to be set deepe '  below the ridge base for 
semi-beds, consequently the rigid share machines moved the least soil from the high 
ridges, but the N.I .A.E.  machine returned the same mean data frorn both treatments. 
If deep planted fiat beds (Table 1, 1963) are compared with semi-beds it will be seen 
that the two row machine moved 1445.4 and 1011.7 m a of  soil per hectare respectively 
or 30 '/',o less soil fl-om semi-beds than from deep planted fiat beds. Similarly it is shown 
in Table 6 that the two row machine moved 16'~ii less soil from high ridges than semi- 
beds. 
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TIlE MECHANISATION Oi  POTATO CUL l iVAI ION iN BEI)S 

Table  4. Yields f rom mach ines  ( tonnes /ha) .  

k,lachine'  N.I . .4 .E.  Two row c/~,,~.wr a Sin  ele row M e a n  '~ 
(h'iven /i.ved s/tare 
disc .~'ingle R o w  ~ I R o w  t 2 dig,~er:' 

row dig, ger'-' 

TZ'e'alIH~'Ill 7 
A 32.3 34.2 36. I 37.5 35.0 (90 ",;) 
B 31.8 32.3 34.3 35.6 33.5 (87",;) 
C 33.9 33.4 35.0 37.8 35.0 (87 ";]) 
D 33.9 32.9 35.0 38.5 35. I (87 i',;) 
E 34.6 32.0 32.7 36.4 33.9 (85 " ,)  

Mean'; 33.3 (84" . )  33.0 ( 8 3 , , )  34.6 (87",,) 37.2 (94" , )  34.5 (87" . )  

AI  (2 years  only)" 32.7 (88" . )  32 .2(86~ 35.5 (95" . )  35 .0(94" , , )  33.9 (91",,) 

5.66 ] 
S.E.SE" for for t r ea tment  mach ine  means  means  = :!: 5.07 i excluding treatment AI 
S.E. for whole plots  as ",, o f  mean  7 .10 ,  ) 

Slamlar~&hweichtmg, JTir die i l l i t te lwer te  &'r l'et:l~d#reh' : :: 5,66 ] 
Sta#Mardalm'eic'hungJTir die k l i t t e lwer t e  der Alaschinen : f: 5.07 i ausec'mmmten li ,  JJbhre'u ,41 
S la#utardahweichung /Tir ganze Parzc'llen t'n ",, ale's Milreis 7,1"<, I 

E.g.  pottr [o's mol 'e/ t /ws de" lrai teme/ / ts  = :: 5.66 I 
E.S.  pour  let,' i#lo.l'e#t/tcs du /l/aclli//e.v 5.07 [/'(#t'l~2.,#/u#/l A I e.vcht.v 

E .g .  pore" h'.s" pame l l e s  enli&'ex ell ",, de  /a moyemte  7. ",, 

F igures  in brackets  denote  machine  dug yields as % of hand dug yield - Die Zah/en  fit K h / m m e r n  ge/)e## 
die ##la.vcDhte/I geerntete#l Ertriige in ",, (h'r i,on Ham[ <gerodeten Ertrgi.ge a#t - Les chif/}'e.v entre paren-  
t/tc;.ves reprd.s'e#tte#tt /e.v prothtcliou.v an'ach&'s ~7 la machine  {'st ",i r pro,btctio#t.~' rdco/tc;e.v ~) let mah#. 

i Masc/ti#w - #Igacttiue 
'-' N I A E - R o d e r  rail Scheihe#t.vchar, ei##reih~e - Arrachet#se N I A E  e) un ranx, disque action#td 
a Zweirei/ti~ger Roder  - Arrancheuse  2 rangs 

R e i h e -  Ra#t,g 
:' Eim'eihiger Roc&r ##lit . /bslem Schar  - Arracheuse  ~) I rau~,, soc /i.ve 
r, M i t t e l  Alo.ve#me 
7 }2"tJal tren-  Tra i tement  
s A I (zlt/r 2 Jahre)  - A I { 2 amt&'.v seu lemeu t )  

Tahelle  4. k / i t  MasclUnen ,~,eerntetu Ern'i~ee ( To#men/He/,tar ). 
Tableau 4. Product ion  rdcolt&'.v ~'1 la machine  (to#rues#ha). 

It could be assumed that tile quantities o f  soil and clods collected from tile rear of  the 
diggers represented tile a m o u n t  that would  require separation by complete  harvesters 
working  on the same principle. For each hectare harvested a mean of  62.7 tonnes o f  
soil and clods were delivered with the 39.7 tonnes of  potatoes ,  and these 62.7 tonnes 
o f  wet soil represented approximately  7,!o o f  the total soil moved  by the shares. The 
proport ion o f  soil delivered with the tubers to total soil moved  was slightly laigher from 
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Table  5. Losses at the digger moutl l  (kg/ha).  

J. A .  \ V A Y N 1 A N  

M a c h i n e  ~ N . I . A . E .  tb i ven  Two row digger:' F i x e d  share  M e a n  ~ 

disc shLr row  shtgle  raw 

digger'-' d igger  5 

Trea tmen t  r 

A 50.2 401.6 690.2 380.7 
B 25.1 715.3 175.7 305.4 
C 1029.4 1179.7 1468.3 1225.8 
D 288.7 1543.7 3200.2 1677.5 
E 213.4 2259.0 3965.8 2146. I 

Mean ~ 321.4 1219.9 1900.0 I 147. I 

A1 (2 years only) s 75.3 62.8 62.8 67.0 

~-~ S iehe  Tahel le  4 - l ~ h  Tableau 4 

Tahel le  5. Verhc~te ant  Rodeschar  ( k g / h a ) .  

Tableau 5. Per tes  {l I 'entrde de  I 'arrachease  ( k g / h a ) .  

Table 6. Detai ls  of  soil moved by diggers f rom semi beds. 

M a c h i n e  I N . I . . 4 .E .  driven disc Two r a w  d~ege .a Fi.ved share  

shlgle row digger  ~ shtgle row digger  t 

Ridgebe ight : ' ( cm)  9.9 (17.5) 9.9 (17.5) 9.9 (17.5) 
Depth of share below 
ridge peak';(cm) 16.0 (20.3) 15.0 (18.8) 15.0 (18.8) 
Soil lifted per hectare: (m a) 780.0 (780.0) 1011.7 (853.1) 10l 1.7 (853.1) 
Dry  soil lifted ~ (t/ha) 853.6 (800.9) 1104.7 (873.7) 1104.7 (873.7) 

2 year rneans f rom high ridges (AI)  in brackets Z w e ( i a h r e s m i t t e l  yon hohen D & n m e n  ( ,41)  ht K l a m -  

mern  - A4oyennes  de 2 anm;es,  bu t t e s  ~;levdes ( A 1) entre  p a r e n t h & e s  

M a s c h h w  - M a c h i n e  

"-' N I A E - R o d e r  mi t  Scheihensct tar ,  e inreihig  A r r a c h e u s e  N I A E  t't 1 fang,  d isque  actionn~; 
a Z w e i r e i h i g e r  Roder  - Ar racheuse  h 2 rangs  

'~ Einre ih iger  Roder  mi t  J~,stem S c h a r  - Ar racheuse  ~'t 1 rang,  soc  [i_w" 
s D a m m h i & e  - H a u t e u r  de  la bu t te  

'; Schar t i e f e  unter  dent  D a m m g r a t  - Pro fondeur  tht soc  sous  la s o m m e t  de la bu t t e  

7 A u J g e n o m n w n e  Erde  pro  H e k t a r  - Terre  rdcoltde par  ha 

8 A t t J g e n o m m e a e  t r o c k e n e  Erde  - Terre  s&'he rdcoltde 

Tabel le  6. E inze lhe i ten  iiber ~He durch Roder  in H a l b b e e t e n  heweg t e  Erde.  

Tableau 6. Ddtai ls  de  la terre  nlanipulde p a r  les arracheases .  
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Table 7. Draught requirements of diggers (kg) 

M a e h h w  I N . I . , 4 . E .  ~b'il'en ([il~l( l T~'{J r o w  d i g g e r  a F i . ved  s h a r e  

s i ng l e  r o w  digger'-' sin,~le r o w  dig,~er ~ 

Senti beds:' 131.5 494.4 147.4 
High ridges*" 93.0 356. I 133.8 

* 2 year means Z w e i j a h r e s m i l t e l  - M o y e m w s  de 2 a n n d e s  

' M a s e h i n e  M a c h i n e  

" N I A E - R o d e r  rail S e h e i h e n s e h a c ,  e im ' e ih i~  - ,4rraeheu .re  N I , 4 E  ~'l 1 rang ,  d i s q t w  ac t t 'onm;  

:' Z w e i r e i h i g e r  R o d e r  - A r r a c h e u s e  a 2 r a n g s  

E i n r e i h ~ e e r  R o d e r  m i t  f i ,  s t e m  S e h a r  - , 4 r r a e h e u s e  ~'l 1 rang ,  s o e  /i.ve 

:' H a l h h e e t e -  D e m i - l i t s  

'; H o h e  D d m m e  - B u t t e s  dh, vdes 

T a h e l l e  7. Z u g k r a J t h e d a l J ' v o n  E r n t e m a s e h i n e n  ( k , e ) .  

T a b l e a u  7. E.v(getwe.s' de  t r a c t i o n  de.s" a r r a e h e u s e s  f k g ) .  

the high ridge treatments than from the low ridges of the semi-beds. When ~5ompared 
with similar data from the fiat beds the mean clod yield is considerably higher from 
the semi-beds, but this is weighted by the 1965 data being collected from heavy land 
where the clod yields ranged from 60-146 tonnes/ha: during 1963, 64, and 66 the 
land was much lighter with considerably fewer clods. 
Table 7 shows that the single row machines require slightly less power when working 
in high ridges than in semi-beds, with the N.I.A.E. driven disc machine demanding 
less power than the rigid share digger. It has been shown that in order to lift a whole 
bed with a 132.1 cm share the deep planted fiat beds (Table 1, 1963) required a pull of 
855.0 kg, semi-beds 494.4 kg and high ridges approximately 356.1 kg. When semi- 
beds were lifted with 66.0 cm shares, however, the pull required fell to approximately 
147.4 kg - a figure only slightly greater than when lifting high ridges. 

C o n c l u s i o n s  

1. The N.I.A.E. four row bed planter was able to plant tubers satisfactorily at all 
the required spatial arrangements with a more regular distribution of setts than that 
achieved by the modified N.I.A.E. bulb planter used in 1963. 
2. In this particular series of experiments, doubling the plant populations and ar- 
ranging the plants in a near square pattern had no obvious advantages in terms of 
yield when compared with more common forms of plant arrangement. Post planting 
ridging tended to lower yield. 
3. Tubers classified as unsaleable, due to either greening or irregularities in shape, 
were more prevalent in the higher populations. 
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4. The diggers were  able to recover approximately  87'.'(i of the crop grown in semi- 
beds compared with 91 '?,,; from high ridges. 
5. When working in fiat beds the digger shares had mucla more soil to move in order 
to lift the crop than when working in semi-beds. The shares moved the least soil when 
working in high ridges. 

6. Harvester draught  was so high when working in fiat beds that the operat ion would 
have had to be abandoned  had the soil condit ions been less than ideal. The semi-bed 
system reduced the draught  to acceptable propor t ions  but it was still greater than 
when lifting high ridges. 

7. The mechanisat ion of the cult ivat ion of high popula t ions  of potatoes with near 
square plant ar rangements  is practical provided that the semi-bed system is used. 
Yields may not, however, compensate  for the increased seed rate and the difficulties 
in harvesting found in the semi-bed system. 
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Zusammenfassung 

l@rsuche :ur EiJbrschung einiger Probleme der Mechanisierung in Verbimhmg mit dem 
Anbau yon Karto/leln hn Stre(/envelJdkren 

Die Versuche wurden uil ler l lommell ,  um einige 
Probleme der Mechanisierung in Verbindung mit 
dem Anbau yon Kartoffeln in grosset Pflanzen- 
dichte in Flachbeeten mit quadratischen oder 
iihnlichen Distanzanordnungen abzukliiren. 
Im Jahre 1963 wurde verreihig in flachgedcckten 
Streifen gepflanzt, und die Verfahren umfassten 
zwei Pflanztiefen (7,6 und 12,7 cm Bodendecke), 
drei Pflanzdistanzen m der Reihe (30,5, 33,0 und 
35,6 cm) und zwei Spurbreiten des Traktors 
(152,4 und 172,7 era) sowie die Pflanzung mit 
76,2 cm-D/immen als Vergleich. Ein zweireihiger 
Siebkettenxoder (Abb. 2) mit einem festen Schar 
yon 132,I cm Breite wurde zur Ernte verwendeL 
Wenn man die Rodbarkeil in Betracht zieht (Ta- 
belle I), so waren die Kartoffeln in den tiefge- 
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(lanzten StreJlen am schwierigslen zu ermen. Die 
Verfahren hatten nur wenJg Einfluss auf die 
Knollenertrfige, aber grLine Knollen waren am 
hfiufigsten bei flacher Pilanzung. 
Nach 1963 ~t, rde das Flachstreifcn- oder Flach- 
beetsystem ersetzt durch Paare yon niedrigen 
Diimmen (Halbbeete). die den Einsatz yon ein- 
oder zweireihigen Rodern fi.ir die Ernte erlaubten. 
In den Versuchen 1964-I966 wurden folgende 
sechs Distanzanordnungen der Pflanzstellen 
(Abb. 3 ) angewendet : 
Verfahren A: Eine Einzelreihe von Pflanzstellen 
mit 30,5 cm Pflanzabstand mit niedrigem Datum. 
Verfahren A I: Wie bei A, aber mit hohen Diim- 
men, die im frtihen Wachstumsstadium errichtet 
wurden. 
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Verfahrcn B: Eine Einzelrcihe yon Pllanzstellen 
mit  15,2 cm Pl tanzabstand in der Reihe mit nic- 
dr igem D a t u m .  
Verfahren C: Zwei Reihen mit 15,2 Clll Zv, ischen- 
abs tand  inne~halb eines niedrigen D a m m e s  nlit 
Pflanzstellen in gestaffeltenl Abs t and  yon 30.5 
cm in der Reihe. 
Verfahren D :  Zwei Reihen mit 22,9 crn Zv, i- 
s chenabs t and  inncrhalb  eines niedrigen D a m m e s  
nlit Pflanzstellen in gestalt"eltem Abs tand  ; o n  
30,5 cm in der Reihe. 
Verfahren E: Zwei Rcihen mit 30,5 cm Zwischen-  
abs tand  innerhatb  eines niedrigen D a m m e s  mit 
Pflanzstellen in ges taffehem Abs tand  \ o n  30,5 
cm in der Reihe. 
Die  Knol len wurdcn  mittcls 3 Typen  \ o n  Sicb- 
ket tenrodern  geernlet,  n/imlich nlit der einreihi- 
gen NIAE-Ver suchsnmsch i ne  (Abb. 5) mit Schei- 
benschar  sowie mit den ein- und zweireihigen 
handelsfiblichen Maschinen  mit festem Schar. 
Eine neue Pf lanzmaschine  (Abb. 4) tnld eine 
Vielfach-Kartoffelsort ier  (Abb. 6) wurden ent- 
wickelt. 

Aus  den Angaben  in den beiden Tabellen 2 better- 
fend \.on Hand  gerodetem Ertrag und 3 betrcf- 
fend unvollkonanaenen Knollen geht hervor, dass  
die Verdopplung  der Pflanzstellen und das An-  
ordnen  der Saatknol len in einer nahezu einenl 
Q u a d r a t m u s t e r  gleichenden Art in bezug au f  
Ertrag wenig Vorteil bet gegentiber den gew611n- 
lichen Formen  der Saa tgu tanordnung .  Die ein- 
reihige Maschine  mit festenl Schar ernlete den 
grOss(en Anteil der Knollen aus  den Halbbeeten 
(Tabelle 4), wiihrend tier N I A E - R o d e r  mit 
Scheibenschar  die kleinsten Verlustc ,am Schar 
(Tabelle 5} aul\vies, am  wenigsten Erde a t f fnahm 
(Tabelle 6) und den kleinsten Zugkra fbeda r f  
atff\'~ies (Tabelle 7). 
D a r a u s  wird geschlossen,  dass (lie Mechanisie-  
rung  des A n b a u s  ; o n  dichtgepftanzten Kartoffel- 
bestiinden mit nahezu quadra t i scher  Saatknol-  
l enanordnung  praktisch die A n w e n d u n g  des 
Halbbeetsys tems voraussetzl .  Die Ertriige d{irf- 
ten jedoch das hi, here Saa tgu tquan tu rn  und die 
Ernteschwierigkeiten mit dem Halbbeetsys tem 
nicht au fwiegen. 

R6sum6 

Essai de solution de qttelques-tms d e s  l~rol~l(,mes de m&'anisation en relation a v e c l a  

cuhure de potatoes de lerre en lits 

Des essais ont die organisds pour  6tudier quel- 
qkleS-klnS des probl~:mes de mdcanisat ion en 
relation a~ec le de \e loppenlen t  de potatoes de 
terre en peuplements  de hautes  densitds posdes it 
plat en d i s tancements  "5. peu prt}s carrds. 
En 1963, on a plant6 sur quat re  rangs dans  un 
lit plat et Its t r a i t emems consis taient  en deux pro- 
fondeurs  de p lanta t ion  (7,6 et 12,7 cm dc cou~er- 
ture de sol), trois espacements  de t angs  (30,5, 
33,0 ct 35,6 cm) et deux largeurs de voie de trac- 
teur (152,4 et I72,7 cm) et, c o m m e  t6moin, des 
buttes de 76,2 cm. On a utilis6 pou t  la recolte une 
a r racheuse  it deux tangs,  it dld; 'atcur (Fig. 2) 
mun ie  d ' un  socle fixc de 132,1 cm de large: si 
I 'on consid6re lcs facilitds de la rdcolte (Tableau 
1), les t angs  de planta t ion profonde  s 'av+rent 
6tre les plus dill]tiles it rdcolter. Les t ra i tements  
ont  des eftms minimes  sur les product ions  de 
tubercules maws les tubercules \e rd is  sent  les plus 
impor t an t s  Iorsque Zes planta t ions  sent  super-  
ficielles. 
Apres  1963, le syste, me du lit plat a 616 remplacd 

par des paires de buttes basses (demi-lits) per- 
n3ettant ainsi I 'cmploi it la rdcolte d 'a r racheuses  
il rang simple ou double. 
On a utilisd dans  les essais de 1964 1966 six 
disposi t ions d ' cmplacements  ties plants (Fig.3): 
Tra i tement  A: Un rang unique d ' emplacements ,  
it 30,5 cm de distance, cn Iongueur dans  chaque  
butte basse; 
Tra i tement  AI :  C o m m e  en A maws axec des 
buttes hautes  formdes au cours  de la premiere 
saison de croissancc:  
Traiten~enl B: On rang unique d 'emplacents  it 
15,2 cm de distance,  cn longtmur dans  chaque  
butle basse : 
Tra i tement  C: Deux  rangs z't 15,2 cm de dis tance 
dans  chaque  butte basse, les emplacements  dans  
le rang se t r o u \ a n t  it une distance approximat ive  
de 30.5 cm;  
Tra i tement  D :  Deux  rangs it 22,9 cm de distance 
dans  chaque  butte basse, les emplacements  dans  
le rang se t rouvant  it une distance approximat ive  
de 30,5 cm;  
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Tra i tement  E: D e u x  rangs  ',5 30,5 cm dans  chaque  
butte basse, les en lp lacements  dans  le rang se 
t rouvant  "3. une dis tance approx imat ive  de 30,5 
cm.  
La rdcolte ['tit effectuee par  trois types d 'a r ra -  
cheur  ',i ~l~vateur; une machine  exp~rimentale  
de N.I .A.E. ,  "a un rang,  ~l disque entraind (Fig. 5) 
et des machines  fabriqu6es ii s imple et double  
rang,  "a soc fixe. One  nouvelle planteuse  et un 
nouveau  crible 'a plusieurs calibres sont  mon-  
trdes, respect ivement ,  dans  Fig. 4 et 7. 
11 ressort des donndes  obtenues  par  a r rachage  it 
la main  (Tableau 2) et des tubercules  defectueux 
(Tableau 3) que le doub lement  de la densit6 d ' em-  
p lacements  et I ' a r rangement  dcs plants en dis- 
positifs approx ima t ivement  carr6 donnen t  tr~s 
pet[ d ' avan tages  en ce qui concerne  la product ion  

J .  A,  \ V A Y M A N  

par  rapport  aux dispositifs habituels  d ' emplace-  
ments  des plants.  La machine/1 soc fixe ii un seul 
rang arrachai t  la plus grande  propor t ion  de la 
r,kcolte dans  le cas de demi-lits (Tableau 4), 
landis que I 'arracheuse ii d isque N.I .A.E.  don-  
nait les plus petites pertes ii I ' embouchure  du soc 
(Tableau 5), ramassa i t  le moins  de terre (Ta- 
bleau 6) et avait les plus faiblcs exigences de 
traction (Tableau 7). 
ka  conclus ion est que la mdcanisa t ion  de la cul- 
lure de potatoes de terre en hautes  densit6 de 
peuplements  en espacements  approximat ive-  
ment  carrds est possible pour  au tan t  q u ' o n  
utilise Ie syst,Sme de demi-Iit. Les produc t ions  ne 
peuvent ,  cependant ,  compense r  la quantit6, ac- 
crue de semence,  ni les difficult6s de rdcolte ren- 
contrdes dans  le sys teme de demi-lit.  
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