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"ABSTRACT

Per formance - characteristlcs of pick type and cup type

potato planters were compared  with regard to their
distribution pattern of seed placement. Their performance
was observed by varying planter space sattings, planter

speeds, cultiyars andhsizes and‘shépes of seed pieces. Seed

placement was measured over a distance of 50 metres Seeds -

classified as s1ngles. doubles,‘ misses and double misses
were observed for each of the variables. Main comparisons
_ were done for the seed pieces spaced as S1ngles because that
spac1ng was cons1dered ideal for plant growth.

| End pleces gave a higher percentage of s1ngles and mor‘e
.consisteMt ‘results than center cut seed pieces. Performance

of the pick type planter was generally better than the cup

type planter. There was a h1gher percentage of s1pgles with.

the pick type planter than the cup type planter.

An increase in planter speed resulted in an increase in

percentage of singles for the pick'type planter but there.

was a sharp decrease with the cup type planter.

The/coefficlent of variation for the pick type planter,

was lower than the cup type planter,
The seed—/cultivars and the size of seed p1eces had no
1nfluence on the performance of the planters '

The average percentage of double spaced seed pleces

obta1ned were t?e same for the pick type planter and the cup'

type planter,

Tiv
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The - average percentadg of - misses were very similar"or

the pick type and the cup type planters | o

| e

‘seed ‘pieces hwés
the cup type planter than with the pick |type
planter. : 4

A-higher percentage of double missed
obtained with
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Modern_ planting_hmachfnes have to a gr®at extentr\'

»

el 2L CINTRODUCTION - oo v ot

achieved the objective of speedy planting operation  and ,
[ . . . R N v

reduction in hanpower requirement. V%rious types of plantﬁng

‘eqdipment are available in the market but Gmost of' ‘the

'studies done are in the area of 1mprovements in the plant1ng

eff1c1enc1es of the existing planters. R

‘ . P
’
. PR .

7 The g_oblem

£

The most common problem with pregent;hday planting'

equipment ‘is the improper placement of seed pieCes into the -

o«

soil. An ideal planter’s operation should 1nvolve ptck1ng up

of the seéd pieces from the picking unit at the rate of one

at a t1me ‘and planting the seed p1ece 1nto the so1l at -the
correct spaC1ng interval. As it 1s very. d1ff1cu1t to obtJvn
un1fqrm size and shape of seed p1eces. the . planters not only
’ have ‘to work under a wide range of-, field cond1t10ns but also
4 'are required to handle var1ous K+nds of seed pneces Seed

; éfséF;, can .be graded for the:r un1form1ty rh 51ze and shape

ut when they are fed through cutters For _seed pleces all

¥

Kinds of shapes and -sizes ace_obtamned, They coqu be.in‘
shapes - of center cut, end pieces, longitudinalaetc and in
: different sizes. When thes‘ seed pleces are p1cke$9 Qp by .the"
cups 1n a cup type planter, there could e1ther be_ One or
more seed p1eces in a cup or none at all dqpendtng upon the
‘way they are p1cked up by, the cups S1m11a;1y picks 'jn: a

LN -,..5'.'\ .
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"pick type planter can also either migs or7piEk‘ﬁp“¢ore than .

one seed piece at a time. The physiologicalvcondition‘of the
seed pieces also influences the performance of a planter,
for example,seed p1eces may stick. together or to the hopper

‘ These factors limit the performance of the planter whnch

results in irregular seed placement causing either skip§ or’

doubles.. In addition, seed pieces held in the hopper due to
,st1cK1ng and bridging actwon could even result in a long row

‘ of missing plants.

§

T}Z The objective '
The 'objeotiVe - of this thesis was to identify if any

particular size and/or shgpe of ‘seed pieces - was better

~adapted for a particuiar type of ‘planter under varipUs :

4
B

operating conditions.

As pick type and cup‘type planters are commonly used in
th1s area, they were selected for study1ng the effect of the
above var1ables on seed d1stribut1on pgtterns <

L2

1. 3 Methodolggx ‘
The observat1ons for compar1ng the ”seed distribution

pattérn in a s1ngle row were carr1ed out ‘by“changing
varlables in equipment and seed p1eces |
G . The equtpment variables were:
1. Speed . |
2. Spacing’ . e ;'

¢

N
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-~andwtheu§artab1es~with_seedigieceswwere:ww»ru-~
1. Seed cultivar - k . ¢
2. Size of seed |
3. Shape;of seed

“two .different space sett1ngs were used for both pick
" and cup type planters Therefore, .a planter w1th .tbo_
different .spaee settings was. cons1dered as two different -
planters. The experiment was set up as a 4x2x2x2x2 factor1al
with 5 replications. |

Seed “placement “was measured 6ver5 a dtstanee of 50

, metres. Seed' piece spacieg ;es' clafeifted‘ as._Singtes,'
‘doubles,- misses, and double misses for each. of the
véﬁiebles ‘The placement of seed‘ pieces éE singies was'
considered optimum because plants grow1ng at that spac1ng
would neither be.eompet1ng w1th;each other nor would tend to

result in loss of yield due to missing plants.

e



_requirement.

My

2. REVIEW OF LITERATURE
Ideally, a.potato planter should be capable of acCurate
placement of seed pieces of various sizes and shapes at a

predeterm1ned space sett1ng W1th most early machines  the

‘'séed pieces were placed by the.operator into cups or pockets.
| .

situated on }he peripheny of a wheel which carri®d them to
the'planting shoe where they7were dropped /into the soil. The
main disadvantage of these machines was their slow forward

speed which was limited by the'ratepat~Which the operators

could place seed pieces in the pockets of the wheels. Faster

work rates and lower labor requirements had therefore become

the principle aim in p]ahter design, Later developments -

brought automatic planting machines which could do the

planting at a much' faster rate with,' a reduced labor

r

2.1 Planting;machinetQ

‘In North.~América; three general types of potato.

p1anfers are used‘oommercially o the automatic ,pigk, the

-assisted = feed, and the cup type The automats pick type is

most w1de1y used ; Th1s planter can be ’operated at/ higher
speeds than those of the other ty 's and requ1res less ‘man

pOWer to operate These planters

of 8- 10 km/h. Planters of this type operate most eff1c1ently_

n be operated»at the rate_

when the seed potatoes are cut in blocKy pieces of uniform .

size. Pricks made by the p1cke s of the machine; may spread,

[ 4
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- seeds " onto moving rubber belts extend1ng backward to the

4shoe.

2.2 Effect of s1ze and s _ga01nq on plant stands and yields

disease-producing organisms and viruses from one piece to

another. A much larger area can be planted in a day with a

"pick type planter than with an aSsistedeeed~type, but the

assisted feed type ‘ﬁsually insures. a better stand of

~potatoes, (Kehr et al‘1964) The ass1sted{ feed planter

requires an.operator at the rear of each unit. ‘More accurate
plantlng of seed pieces are possable with this type of
planter. However; ‘dQé' to a slower rate of operation, less
area can be planted per day making this planteér less
desirable than the p1cK type -

Cup- type planters operate automatlcally They are well
adapted to planting of whole seed and are used exten51vely
in areas where whole seed is preferred for plant1ng |

Jarvis (1978) Jndicates- that the two most common types

"-of planter in use in the Un1ted K1ngdom at present are 'the

cup fed machines in which seed is p1cked up from the h0pper
by cups mounted,on an endless chain or belt:and carrled to--

the planting shoe . and the belt-fed type wherevséed floWs

| from a hopper into a trough wh1ch per10d1cally t1ps -the

Bushnell (1930) reported that‘ the smaller the seed
pieces, the larger the number» of*plants.obtained from a
given quan%ity of;potatoes Seed‘pieceS‘ weighing 14 g or
Jess, however, produce smaller plants than those*we1gh1ng 28

s
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'taller from the 56 g than from the 28 g seed pieces.

g or hore.  There were no differences in height of primary

plants arising from seed pieces of 28 g, 42 g<; and 56 g.

Q\\they were

However,- there were more secondary plants

Field studies conducted by Cordner (1940) 1nd1cat "thei
plant stands from cut seeds to be generally superior to tha
obta1ned from whole tubers. | |

Tests were also. conducted by Bxshop and Wright (1959)
on the effect of size and spac1ng of seed p1eces on. y1e1d
Three sizes of seed, 28 g, 42 g, and 56 g and two aspaangs“
of 190 mm ‘and 380 mm were chosen. Larger seedﬂoieces and
closer- spacing tncreased totaj' yie]d.“Where the same
quantities of seed potatoes'were pianted per hectare there

was l1tt1e difference in y1e1ds from 28 g seed p1eces -spaced

'%190 mm apart and 56 g seed pieces ‘spaced 380 mm apart.

'Larger seed pieces and closer spac1ng also increased ‘the

© yield of smooth tubers over 50 mm in d1ameter

Results of studwes in Ma1ne by Wilson and Murphy

) (1969 70) showed the fo]low1ng, “(1) total yield generally
_h was higher from 70 g sésd than from 42 g seed; (2) whole,

ap1ca1 and basal cut seed J1€ces produced higher yields than‘

" mideut | regular cut: seed p1eces.(3)_ larger size seed

(/ o S } . ‘
produced a’ higher percentage of tubers below 112 g than did

the smaller _seed‘ pieces;(4) although larger seed pieces.

produced hore stems and tubers per  hill, hill competition

<from "the -additional stems reduced the percentage of

marketable size tubers, and(S) if Russet Burbank potatoes



7 | :
are marketed on the basis of total yield, 70 g whole, split,
apicali or “basal seed pieeesxshoUJd be planted. If sold on
the basis of marketable size tubers, = then there' might be “
some advantage to planting 42 g seed. Lastly(6), midcut seed
bieces appeared to be the least'desirable of the six types
for growing Russef Burbanks. * ;

Iritani (1971) conducted tr1als on the effect on yleld
due to seed size ‘and spac1ng Cut seed of s1zes 14 g, 28 ‘g,
.42 g, and 56 g, whole seed of 56_9 and assorted seed
' ~containing‘14 % 14 g, 62 % 28 g, “and 24°% 42 g were used at
-spaeings of 150 mm, 230 mm, and 300 mm. As size of seed
piece increased the aVerage number of stems also increased.
Seed #ize affected not only stem numbers but also perceht
stand with smaller seed giving considerably poorer stands.
' The assorted size wh1ch averaged 34 g behaved quite similar
to;the 28.g seed with respect to stem numbers and percent
stand. -Laager' seed produced significantly hfgher‘yields,
however, the‘assorted size did not yield as well as -28 g
seed . Yweld of 56 g whole seed was not quite as h1gh as 56
g cut seed -Regardless of spacing, y1e1d increased as seed.
size increased. The »h1ghest yxeld was obta1ned with.Sé g-
seed spaced 156»mm'apart This. same s1ze seed y1e1ded almost
\ase well at -300 mm spac1ng With regard to y1eld response
potato plants made some adJustments for spac1ng but not for
' seed size. k N
The larger seed_spaced wider apart had less numbers of

stems than smaller seed spaced closer together but still
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_gave higher _ yields. " If increased snumbers. of stems -are
. - , ; '

43

obtained by increasing seed size then higher yields" would.

result, however, if increased stem numbers are obtained by

smaller seed placed closer together then higher stem numbers

do not result in\higher yield.

Smith (1977)

dicates that in general, the number of
tubers increases with rease in the seed size. Therefore,
large seeds are usually advan eous for the production of

seed potatoes. The best size o iece to use also

Where fertility level was high and there was enough moisture
in the soil, greatest returns per hectare ‘from 230
~spacing were 'from .seedv pieces abedt 56 g' in weight.
According to Smith (1977) " the vsize of seed piece is’
: ciosely linked with rate .of planting of seed The ‘most
veconom1cal size of seed piece to plant will vary with the
distance pf plant1ng between seed‘p1eces.‘1nveérly days,
dfsfahees betweenfseed pieces were,usualfy 400-500 mm and'
large seed pieces proved econohica] In modern planting,
:w1th d1stances of 125 30@§ah large seed p1eces have not
been so. decidedly superior In many cases: the large seed
'p1eces have_ resu]ted in h1gﬂtr ywelds. but fthe difference

often has been sufficient Wly to compensate for the
additional seed requined. As ¥ practical recommendation,

seed pieces of about 56 gm in many areas and with a. 1arge
number of var1et1es is .most economica! o

Studies have also beeﬁjconducted by Andrew (1968) on



plant stands The percentage plant stands“obta1ned jn 1967
m-in the Edmonton area on "the basis of counts made on ten
farms ranged from 37 % to 76 % with an average of 59 ¥, and
in the Lacombe area on the bdsis of six farms the‘averagen
stand was 87 %; In 18968 the average plant stands were 69 ¥
in Edmonton and 88 % in southern Alberta. Further studies by
Andrew and Preston (1969). indicated stands otJ 75 % in
Edmonton, Qb % in Lacombe. and 82 %'in southern Alberta. The
two major factors observed for reducing standS‘ in Alberta
potato  fields Qere, seed piece missing entirely or seed
piece incorrectly spaced and the average contribution of
these factors was 83.6 %, 80.2.%, and 65.1 % in the three
different areas surveyed . & "
) Tne reduction in yield due to nﬁfssing 'plants was
investigated’ (Andrew et ?al. 1871) by creat1ng simulated
~gaps For a 50 % plant stand the reduction in yield was - from
4 % for one missing p]ant to 39 % for a gap of s1x m1ss1ng
'plants | | _
| Stone (1972) conducted a survey of f1elds in Manitoba-
in 1969 and observed that in 70 to 85 % of the cases where'

'plants were missing the cause was m1ss1ng seed ptgces The

maJortty of the rema1n1ng misses were the result of poor

placement of seed because of " doubles or tr;ples . ‘
. A- survey conducted py James et al.(1973). in New
‘Brunswick in 1972 showed that approx1mate1y 25 % of the
.plants were m1ss1ng at emergence caus1ng around 8 ¥ loss in

,tuber yjeld. ‘Fur ther ;1nvest1gatlon by dames et a].(1975)

e -
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using aerial photography . for _estimating misses in potato

crops revealed that the percentage of missing'plants ranged

from 15 to 49 with an average of 32 % misses. Some of these

fields were ground surveyed to find out the cause for the

misses. They found out thaf for 88 % of the miﬁses, no seed

piece was present and in anothér 7 % the seed piece had
rolled near the adjacent seed piece thus giving rise to a

miss. The remaining 5 % misses were attributed to various

- ' _factors such as diseased seed pieces, blind seed pieces,

4

physically damaged seed pieces etc.
However, xie1ds compared by Pascal et (1977) for

irregularly 'énd reguﬁarly spaceq* tubers - had d1fferent

results. The Irregular spacing of ' tubers had no s1gn1f1cantv

effécf on depress1ng potato’ y1eld compared with that frdm
‘regular (gpacing whetherilarge or small seed énd whether wide
or close mean spacings were used- to make ‘this coﬁparison.‘

Studies were conducted by Andrew and Domier (1979) to

observe the effect of shape of seed p1eces (tuber portiohs)‘

on the potato y1eld The seed p1eces were grouped as apical

(bud end), center, d1$ta1 (stem ehd), longitudinal,‘.thfee
cut 'éurfaces, miscellaneou$,<.and slivefs. In the case of
Netted Gem seed‘pieces, center cUi.éeed pieces produced the
maxﬁmuﬁ 'yield_ while in case of‘Norland;tapical portfons

resulted insgreater yields. .



11

.2

2.3 Past research in planter studies

 Studies have >been‘”conducted’ in various countries to

identify:the problems with present day planting equipment
and suggest improvements in their desigr® to obtain better
performance under varying conditions of field, machine type,

and size and shape of seed pieces etc.

Postntkov (1969) suggested that if a small tuber 'is.

released first, and a’' large one next then with the
cunrently accepted rotation udirection‘ of the seed picker
unit in relation. to .the direction of movement of the
implement, the interval between the tubers increasesl And
vice versa, if a large tuber is released first and a small
one next, the interval between the tubers is decreased

To checK the accuracy of the theoretical" calculat1ons.

field tests were done with a converted SN-4B potato planter,

the latter allow1ng for .a change in the

.

rotation direct on of the seed picker unit - _For this

" the design o

purpose, the d 1ve was compl1mented with a counter drive,
and the hopper wi the feeder- cup was turned 180 degrees
and secured to a epecial frame. The 1ntervals between the
tubers_were_measured..Thebuniférmity coefficient was 72-78 %

ahd not less than 80 % of the intervals stayed within the

limits of the theoretical intervals between the tubers by
more than plus or minus 50 mm. In the case of/the potato

-planter w1th the regular rotatlon d1rect10n the unfformity .

coefficient achieved was only 46-50 %.

_Townsend (1972) conducted field trials for comparing
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cup type and pick type potato planters The machines used
 for the ‘trials were (1) an Underhaug and (2) -an Onme, rof
Danish and Norweign manufacture respectively; Both of these
machines were cup type. The third machine was a pick type
IHC planter of American manufacture.‘lhe planters were run.
at three different speeds. Whole seed pieces of cultivars
Norland and Netted Gem were used lfOr testlng all three‘
machines. ' ' R '

The results indicated that there were very few doubles.

The Omme ,mach1ne had no doubles at all but had the highest

| skip percent . The Underhaug' machine generally had
increaslng spacingverror_and sKip percentage with increasing
speed with both cultivars. . |

On the average the pick type machine per formed better
than the cupctype ‘machines. The pick type mach1ne was able
'to place whole Netted Gem better than whole Norlands wh1le
the cup type planters were better adapted to the Norlands

Results from trials (Jarvis and Palimer, 1973) 1n which
d1fferent types of plantens -were compared 1nd1cated that
1rregular seed spac1ng reduced yield and hthis has been—
confirmed by - further experiments' in which ‘typical seed
distrlbution patterns .were reproduced‘ by hand- planting
(Jarvis et al. 1976) Results 1nd1cated ‘that both total and
marketable yields tended to fall as 1rregular1ty of spacing ~
increased ; an average depress1on in marketable y1eld of 1.7
t/ha from planting -at a coefficient of var1atlon of 60 %
compared with uniform spacing along the row was vrecorded.‘

. N
3
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Close grading of the seed norMally improves the regularity

-of  spacing -obtained with- belt -fed planters because ‘it helps”

to ensure uniform loading of the belts. This adds further

emphasis for using closely- graded seed in most types of

automatic planters.. '
Trials conducted by Klassen (1975)“compared the. yields

- of manual and machine planted potatoes for the same intended

spacing. Both'total yield and marketable yield from the
manually planted potatoes was much more than obtained with
the planter ,

Tests haxe also been conducted by the Swedish National

Machinery Testing Institute (1878) for the Underhaug 1478

-cup type planter The number of doubles observed were very

few but the coefficient of wvariation was quite large. A
speed of 8.5 km/n resulted in a large number of misses.
Trials with another -cup " type planter EHO 480 Kombi also
resulted'in’larger seed spacing than selected'especially at
higher field speeds. |

Jarvis (1978) suggests that "certain types of planters,

, particularly those based on.the flat. belt system distribute
the seeds much less uniformly along the row than. others A
reasonably good measure ‘of uniformity may be obtained by
calculating the coeffiCIent of variation for inter- seeg
spac1ng i typicail values are 15‘25 % for cuprfed -20-30 %
for hand-fed and 40- -60 % for belt fed planters "

Studies were also .done_by Misener (1979) for evaluation
of cup type and pick type po(gfo planters. In general, the

g

. . — -
——
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A}
pick type planter Was more effective than the cup type
“planter. The coeffxcient of’ Jar1at1on of spac1ng For the cup‘
and pick type planters‘ranged,from 59.2 ¥ to 87.1 ¥ and from
55.3 % to 68.7 % . Respect1ve]y Bdth types of planters
)produced large number of doubQPSQ For 30.5 metres of row :
length the number oziboubles ranged from 5 t8)65 for the cup
type and from 5 to 52 for the @ick type and the range of
skips for the cup planter was 3 to 227apd fgf the pick type
planter, from 3 to 19. g{i} ‘
— )
' Laboratory studies by Hyde et al. (1979) on a piék type
planter sugéested that ground speed had do effect below 5
v Km/h. However,'when the speed was increased from 5 to 8 km/h
there was an 1ncrease in average seed piece spacing. An
‘inCreasevpf seed level in the picker bowl decreased fhe
average seed piece spacing The effect on“sbacing due to the
pick arrangement on the picker wheel was quite: appreciable
Further stud1es by Hyde and Thornton (1980) on an Acme cup
‘type'EWanter observed that’ more seed ava1lable: in the cup
reserQoir' resu]ted 'in more ' seed dellvered Also the seed
delxvery tended to decrease as ground speed increased from 3
to 9 é%/h probably because of 1ncrease§ cha1n ag1tat1on
| These stud1es 1nd1cate that the performance of potato
blantihg equipment\oan have a s1gn1f1cant influence on,plant'
stands‘ and yields. Therefore, the effects of size and/or"
shape ‘of seed p1eces on planter seed d1str1but§bn patterns
\dier various operat1ng cond1t1ons we[e selected for this

©—

study.
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3. EXPERIMENTAL PROCEOURE - i
v 3.1 Variablg seleeted for s _ng¥§
° " The effect of the following variables. was, studiee in
relation to the seed distribution pattern. e -

1. Plarfter types - o p A

| bl gup type - . 'i o - pll>§

7,,a/l (a1) 350 mm (a2} 460 mn ( for pick ;ype blanter)
' ',(b1) 250 mm (b2) 380 mm ( for cup ‘type planter)

(a) Pick type

t

3. Spee | R o - g c
(a) 5_Km/h. ' ‘ ’ (
-(b) 8 Km/h

4, ‘éeedjtultivars
(a} Netted Gem'

(b) Norland.g

5. Seed shapéE'
(a)'End cut

‘ (b) Center eutu | v s "v

S. Seed siie e

(a) 40 g ~

Tb)‘SO g | - o ‘;? T - o,

R o o f | | .-_ '

"342 Equipment gsed
' 3.2;i Planters

- A~

The two:-planters used forﬂtestlng the ‘per formarce of .

‘their seed d1str1but1on pattern were: , _
o 4 A s . ' .
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. McConnell Model 555-. A single row pick type planter

‘ o

"manufactured by McConnell Mfg.Co. Inc ) Prattsbufg,' New

York (F1gure 3 1) The tests were conducted on a new
planter. In this planter, -picker arms are mOUnted on the

picker . wheels. The picker arms arehdesigned to use two

-or more slender sharp steel picks depending on the size

of the seed to be pTanted\ The picks are used to pick up
the seed piece at point (B) (Figure 3.2) hy the _etrike

of the pickers. The picker arm then carries the seed

piece 'clcckwise. to. point (A) where the picks are
: , 2 ‘

withdrawn from the seed and the seed falls into the‘Seed

bspoqt, The pitker arms then stay open untjl the picker

arm reaches the potnty(B) at which point another seeins.

picked up by the,g1cks The seed is not fl1pped of f fthe

.'p1cks, »buti falls- naturat}y)when the cam wuthdreﬁs the

pick from the seed. o

The accuracy with which fhe'lplantér cpebates depends

~upon the proper adJustment of the p1cKs in the p1cKer'

" arm. ?fhe lﬁﬁcke may - be p}aced in five d1fferent,\
) positidhecl Long * picks or'fshcrt picks are selected to
isuit>the size:of seed 1o'be,p1ahted, |

. Acme Model 20- A two row cup type planter manufactured

by Acme -Manufacturtng Co.Inc.; Filer, Idaho (Figure
/ .

3.3). The tests were conducted on a used - planter. “In

:gth1s planter, - cups -are mounted in e sihgle~ﬁow on®an
3endless cha1n (Flgure 3 4) As the chaIn moves ,- seed

»Ap1eces are plcked up from the p1cker bowl and carrwed by

R
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'FIGURE 3.3 CUP TYPE PLANTER

Ly vevragns WG, A
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the cups to the planter shoe for plant1ng in the soil.

3.2, 2 Power un1t

The planters were OperEted with a Massey Ferguson MF
~ ' : : . R )

-2805 tractor.

3.2.3 Measuring unit

. ~

“ A 50 metre long tape with a least count of 10 mm )
" used fon measur1ng seed spacings between the two edjacént”

seed pieces. - ' -

3.2.4 Weighing unit

-~

A weigh scale with a least count of 1 g was used for

weighing seed pieces. = - - o

3.3 Preparation of seed : S

Seed piéoes of two cultivars were ‘used; Netted Gem and.

“\

Nor land. Netted Gem tuberswane oblong in shape withlbnetted _
skin and | shallow eyes. These are w1deTy grown in ATberta |
"Norland tubers are’ obTong w1th smooth reddish sk1n ~and
shaTlow eyes Cut seed pieces were used for all the trials.

Al the,seed‘p1eces were hand_cut to obta1n unjform ‘size.
'seed 'pteoes.'.The seed,pteces_were cut in the si;es of 40 g
and 60 a. VATT"the‘seed ptecesfwere we ighed 4and Only those
seed. p1eces‘ﬂh:ch were w1th1n 5 % of the des1red we1ght were
used for the trials. No: seed treatment was used.

: Two shapes of seeds were used ile. end p1eces and

‘ center -cut End p1eces ‘were not d1fferent1ated as apical - -



[ . J O, .-.,Dw-......' et e A1 B it st o e L

20

* (bud end) or distal (stem end), as they were the same shape
and were considered to have the: same influence on the

planter’s performance.

‘3.4 KNield test procedure.

The field trials Were' conducted'at the Agricultural

Eng1neer1ng Research Stat1on of the Un1vers1ty of Alberta at

vEllersl1e A field plot of 80 metres length and 30 metres,
'w1dth was selected for conduct1ng the trials.

In all, 64 trials. were completed,. lhere'tgere 5
-replicatesA tor aeaCh trial. Data for eachl trial were
:'\L)éollected.quer-row lengthsv ofk 50 metres, To facilftate
measurement\‘of seed pieces spaCtngs, the . SeedfcoVertng
dev1ces frOm the planters were removed The. trials were
h‘/ repeated on the same plot and the land was cultivated and
’ {harrowed before each tr1al | | | ‘-

" Due to the large capa61ty of the Acme cup. type planterL

'a part1t1on was made “in  the seed hopper to reduce its .
capac1ty to one fourth (F1gure 3.5). S1nce th1s planter .was.
"a two row unnt._seed placement of. both the rows was measured
on each run but was. conswdered'only as one replicate of 100
‘metres length » _ ‘

In the case of the p1ck type planter the p1cks were set
. at the plcker arm in such a way that there were long picks

'bothf -at 7the 1nner and the. outer pos1t1ons of the p1ckerﬂ
_'Wheel and to maintain un1form1ty,_ the same' pos1t1on ‘was

, ma1nta1ned for all the tr1als (F1gure 3 6)
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FIGURE 3 5 SEED HOPPER orf’mz-"c’up TYPE 'PLANTER
snowme PARTITION FOR 'REDUCED CAPACIZTY
’ FIGURE 2 6 A VIEW OF THE. PDSITION oF pxcxs S
- AT THE PICKER ARMS .
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The space ~setting of“thewpick-type~p}anter-was-set~at
350 mm and that~Jf cup type planter at 380 mm. After all the
tr1als at these settings were over, the space sett1ng of the
pick type planter was changed to 460 mm and that of the cup
type to 250 mm. The same space sett1ngs could not be used on
both the planters because of d1fferent gear comb1nat1ons
—available for the planters The trials were conducted at
speeds of both 5 km/h and 8 km/h. o

For each trial.'the seed hopper - was filled. with cut

seed of a particUIar cultivar,.size‘and'shape. The planter .

was pulled with the tractor.operating at a .selected speed.

 Seed pieces were dropped over. a'length of 60‘metres and at a

'depth of about 50 to 75 mm After the complet1on of ‘a run

the tractor was stopped -and the measur1ng tape was 1a1d on

the furrow to measure the pos1t1on of seed p1eces over - a

- length of 50 metres after 1eav1ng a space of 5 metres at
‘both the ends to compensate for the var1at1on 1n speed ,at'
'dthe beg1nn1ng and ‘at the end of a run (F1gure 3 7). e.
center to center d1stances between two. adJacent seed pieces:'
'were recorded to an accuracy of 10 mm. After measurements..
the seed pleces were p1cked up,” hand: cleaned and used aga1n’

for the repl1catlon of the tr1a1 However. fresh_seedAp1ecesf

were used for each trlal

s

The data obta1ned were stored in _the Univensity of-'lb'

A}berta computer for subsequent class1f1cat1on and analys1s
ek . _
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FIGURE 3.7 MEASUREMENT OF SEED
PLACEMENT |
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" 4. RESULTS AND DISCUSSION

'A typical examp]e of placement of seed pieces by the
pick type planter is shown in, thure 4 1 . Three seed pieces
 have dropped at the same spot.due to sticking of the seed
pieces with one anbther.‘Eigure 4.2 shows another exampte;of'
sticking of seed pieces in the hopper. Onthe left hand. side
the seed piece53arebstuck in the hcpper'capsing a. bricging
acticn' and ‘thus resultiné‘in,large gaps in seed'placement.
‘Figure.4.3 ShCWs an example of %enter cut, - seed pieces
placement by the cpp type #1anter *Both m1551ng seed p1ecesn
and groups of seed pteces can be observed. F1gure 4 4 shows

an examp]e of more than one seed ptece be1ng p1cked up in

some of the cupge

4.1 Seed spacing classification

To detefhine the un1form1ty of seed . placemént 3the‘
spacings were cla551f1ed »in f0un catagcries:as sjngles,'
Tdoubles misses . and double misses: If the distance be tween
:two .adjacent 'see¢ pteces; was lessithan'half‘df the'space
.i:sett{ng; it Was;deftned;as a double. A distance between half
~and one and a half the Space setttng was termed as a S1ngle.
f_between oneand one- half and - tw1ce as a_ m1ss  and “greater

f,than tw1ce as. a double mtss j R L o
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rxsuas 4 ' A vzew of ssso PLACEMENT BY THE f

: PICK TYPE PLANTER

' FIGURE 4 2 A. VIEU OF BRIDGING ACTION IN THE

ﬁ‘ PICK TYPE PLANTER



mezs 4 3 A vnsw or sssn PLACEMENT '

> BY THE CUP TYPE: PLANTER
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FIGURE 4.4 A VIEW OF SEEDS PICKED UP
BY THE CUP TYPE PLANTER

/),‘,'
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4 2 Analys1s

%
PO

The data’ were analysed as a 4x2x2x2x2  factoria)
exper iment with 5 replications.” Two different space settings
were used for both pick “type and cup typeJ planters

Therefore a planter with two different space sett1ngs was:,
for the purpose of statistical analys1s aons1dered as two
ydifferent planters, Thus the data were«ahalysed as if 4
different planters were 'tested The"data usedA for ’the‘
analysle of var1ance were the percentages of s1ngle spaced
seeg p1eces in each trial. '

The percentage of swngles obtained by - the pwck type

planter at 350 mm space. sett1ngs—are shown in"Table 4.1. The

total percentage of singles were obtarned by adding seed
.spacings” of all the- repl1cates. The h1ghest percentage. of

singles obtained at this space setting was 76.5 %, with end

N

. cut Netted Gem seed p1eces weighing 40 g and at a planter

operat1ng speed of 5 km/h. The lowest percentage of singles

obtained was 33.1 % ‘with Hcenter cut Norland seed pieces
welgh1ng 60 g and at a planter operatlngespeed of 5 Kkm/h.
Under similar cond1tlons, end cut seed pieces always
produced a hIQher percentage of s1ngles than center cut seed
pieces. ‘ ' o
The percentage of s1ngles obta1ned by the p1ck type'
planter at 4SQ mm’ space sett1ng are ehown in Table 4.2.". The
highest percentage of‘s1ngles,obta1neg'at this space sett1ng

was. 80.0 %-with‘end;cut Net ted Gem seed pieces weighing 60 g



TABLE 4.1

- e
~ PERCENTAGE OF SINGLES DROPPED BY THE PICK

TYPE PLANTER AT 350 mm SPACE SETTING

REP

SHAPES . . bE1- END BIECES, E2- CENTER CUT .

61

49,
68.
38.
77,
52,
25,
50.
61.
' 58.
78
47,
74.
2t.
58.
46.

1 REP 2
63.6 52.5 650 54.9
39.2 45.9 40.9 .47.7
33.0 sélg .79.3 70.7
31,6 19.0 17.6 48.0
76.0 7.4 79.5 71.7
52,9 53.8 51.7 41.7
49.0 69.6 69.9 33.3
50.5° 41.2 40.4 65.6
63.1 63.7 68.8 68.8
47.7 42.9 53.2 60.0
58.5 45.7 66.7 87.4
49.6 51.2 47.0 51.4
. 72.8 75.0 76.4 -73.4
49.0 39.4 57.4 49.5
62.7 63.2 56.3 59.7
- 54.9 20.0 '37.8js52.6

SPEEDS Bi- 5 km/h, -

cuLTIVAés Cci- NokLAND,; B
SIZES  Di- 409,

C2- NETTED GEM

REP 3 RER 4 REP 5 TOTAL
.0

'59.8 Bt
6 45.1 Bt
6 63.9 B
6 33.1 BT
1, 76.5 B
9 52.7 BI
5 55.6 Bi
9 51.2 B
3 65.2 B2
5 52.7 B2
6 68.6"3@
9 49.5 B2
3 .74.4 B2
7 45.0. B2
9 60.1 B2
7 45.1 B2
B2- 8 km/h

' D2- 60°g -

C1
C1
C1
C1
€2
2
Cc2
c2
c1
ci
C1
C1
c2
c2
c2
2

D1
D1

D2
D1
D1
D2
D2

D1
D1

D2
D1

D1
D2
D2

E1

E2.

E1

E?
E1

Et.

E2

E1 .

E2

E
E2 .

‘E“ '.F" .
E2

E1

E2-

29
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. TABLE.4.2

E1
E2
ET
E2
3
E2
Ef
78

E1

E2

E2

E1

' PERCENTAGE-OF -SINGLES DROPPED BY THE PICK
TYSKBPLANTER AT 460 mm SPACE SETTING
© / e .
REP 1 REP 2 REP 3 REP 4 REP’S TOTAL
65.4 67.7 69.0 71.2 74.3 69.3 BJ C1 D1
54.4 '59.5° 59.8' 59.0 62.4 59.0 B.Ci DI
75.8 73.7 72.6 68.5 67.3. 71.7. B1 C1 D2
56.8 47.8 62.0 .56.7 51.5 55.2 B1 C1 D2
1 63.4 59.2 83.3 66.7 65.2 63.5 B! C2 DI
43.7 52.0 53.6 53.2 -47.4 49.8 Bi C2 D
T 75.0 70.4 77.1 78.9 71.7 74.6° Bi C2 D2
56.6 39.1 58.4 57.0 56,5 54.2 Bi C2 D2
- 67.7 %54 1.5 67.3 66.1 63.4 B2 C1 D
B0 54.4 65.0 70.2 67.3 63.8 B2 Ci DI
67.2°77.5 75.0 73.2 78.1 74.2 B2 C1°D2
39.1 83.3 55.1 51.1 52.9 50.5, 82 Ct D2
, 504 59.8 460.4 60.3 61.6 -58.5"52'c2'01
T 9.4 40, 2*“59 /8 5%.9 48.1 5%.8. B2 C2 DI
79.3 82.5 81.9 74.8 81.5 80.0 B2 C2 D2
 60.5'_54.7Bhs9.9 68.1 65.5 65.6 82-C2 D2
'SPEEDS B1- 5 kmlh,  B2: 8 km/h

i.fEULTIVARs Ci- NORLAND,  C2- NEJTED GEM
| :51255 ~ Dpi-40g, - D2-80g
f;isHAPEs - E1- END PIECES,_E2- cENIER_cuiﬁ?

,\
<N )



' produced a sl1ghtly h1gher percentage of sin

- p1eces.prqduced_a h1gher;percentage'of s1ng1es‘than‘the

e

‘31

operating speed of 8 km/h. The lowest—

percentage of si gles obtained was 49 8 % with center cut

-iNetted Gem seed pieces’. we1gh1ng 40 g and at a planter

'operat1ng speed of 5 Km/h.,Under similar conditions, end cut

seed pieces 'produced a. higher percentage of s1ngles than
center cut seed p1eces, except at a. planter speed of 8 Km/h
with 40 g Norland seed pieces, when center cut seed p1eces

than end

cut seed p1eces -

The boverall average percentage of singl ingd by

the p1ck type p]anter for the end p1eces was 67.4 % and for

' the center cut seed p1eces was 51. 5 %. The reason for the

higher percentage of s1ngles with the end p1eces could be

the 'round shape wh1ch reduces the area of contact of seed

'7p1eces to one another and to the hopper Center vcut.-seed”

p1eces on the other‘ hand, have flat surfaces and;thcs an

1ncreased chance of st1ck1ng wh1ch could ‘result,/in\ more .

' doubles and misses.

AN

'The"percentage of swngles obtaIned by the cup . typeg‘

p]anter at 250 mm space setting are shown in Table 4.3. The

. h1ghest percentage of s1ngles obta1ned at th1s space sett1ng;
was 61.1 % w1th end cut Netted Gem seed p1eces we1gh1ng 60 g-
Jand ‘at a planter operat1ng“85peed of 5 km/h. The 1owest

[

f'percentage of s1ngles obtawned was 28 ? % w1th cen%er cut

Norland seed p1eces we1gh1ng 60. g and at a planter operat1ng

Y
. speed of 8 km/h. Under s1m11ar cond1t10ns,- ‘end . cut - seed

AP



~ TABLE 4.3

* PERCENTAGE OF -SINGLES DROPPED BY THE CUP
TYPE PLANTER AT 250 mm SPACE SETTING

32

E2

REP 1 REP 2 REP 3 REP 4 REP 5 TOTAL
- 53.7:51.8 53.4 61.6 60.1 56.2 B1 C1 DI Ef
A7 411 47.3 5809 52.3 47.9 Bi C1 DI E2
442 50.7 46.0 45.6 53.2 47.3 B1 C1 D2 Ef
33.0 35.4 36:3 36.7 39.4 36.3 B1 C1 D2 Eé
49:4- 54.3 61.6 60.5 58.4 57.0 Bi C2D1 E1
34.0 37.4 35.8 42.8 40.6 38.1 B1 C2 D1 E2
'54.2 59.6_52.5 57}7- 69.3 61.1 B1 C2 D2.Ef
45.3 46.9 45.5 41.7 43.0 44.6 BIC2 D2 E2
47.6 41.6 43.7 49.5 49.4 46.4 BR-C1 DI ET
40.9 _43.9 46.4 50.5°.46.9 456 2-¢1'p1 E2
37.6"f31:1' 39.1. 34.3 36.1 35.6 B2 Cf D2 E1
27.7 21.9 '33.3 '20.6 27.9 28.2 B2 C1 D2 E2
43.0 36,9 45.0 47.5 45.9 43.8 B2 C2 D1 Ef
34,5 27.0 28.8 '3514';37.0 32.6 B2 C2.D1 E2
(386 344 '53.5 48.143.3 42.9 B2 C2 D2 ET
35.5 25.4 24.2 30.3 35.3. 30.2 B2 C2 D2
- SPEEDS .~ B1- 5km/h, © B2- 8 km/h
CULTIVARS C- NORLAND,  C2- NETTED GEM
| SIZES  DI- 404, - D2=B0g
SHAPES  E1- END PIECES, E2- CENTER CUT

o



_'center”cut_seed;plecesij» o

The percentage " of singles _Obtained by the cup type
planter at 380 mm space sett1ng are shown in Table 4 4, The
jh1ghest percentage of singles obta1ned at this space sett1ng
| was 65 2 % with end cut Netted Gem seed p1eces we1gh1ng 40 g .
and at a planter operating speed of S,Km/h. The lowest
""percentage—of singles obtainedeas 26.8 % with center cut
’iNetted' Gem seed pieces weighing ‘40 g and at a planter
| operat1ng speed of 8 km/h. Under similar cond1t1ons end cut
seed p1eces produced a higher percentage of s1ngles than the"
'center cut seed pieces. | o

The overall average -percentage of s1ngles obta1ned by
the cup type planter for the end p1eces was 52 2 % and for
'the center cut seed. p1eces was 36 1. %. W1th the- . cup type

planter L as’ well as the pick type, the hagher percentage of -

‘f's1ngles for the -end cut pieces suggest that 1ncreased number

of end cut p1eces would result in a better seed d1str1bution

"pattern s

’ The statlst1cal analys1s of data is shown 1n Table 4 5
There  was no significant d1fference found among
'planter—spactng combtnations ‘An.average of 56. 1 % and 62.8

y%g s1ngles were obtalned by the‘b{é;\type planter at 350 mm

._iand 460 mm- spacwngs respect1vely ‘and 43 4 % and 44 8 %

S1ngles were obta1ned by the cup type planter at 250 mm and

\

380° mm spac1ngs respect1vely ‘ .
‘ There was no s1gn1f1cant d1fference between .the two

speeds selected for operat1ng the planters An_averagebof3

P N 2
H



TABLE 4.4

_——— - ——————

PERCENTAGE OF SINGLES DROPPED BY THE CUP
TYPE PLANTER AT 380 mm SPACE SETTING

REP. 4 REP 5 TOTAL

30,

REP 1 REP 2 REP 3
49.8° 59.2 53.3 51.2 58.1 54.9 B CI DI Ef
35.4 28.2 31.8 37.1 37.6 34.4 Bf C1 DI E2
'64.5 62.6 62.7 63.4 66.3 64.0 Bi C1 D2 Ef
34.7 37.9° 52.4 58.5 53.2 48.3 BY C1 D2 E2
64.4 64.8 65.2 65.9 65.6 65.2 B1 C2 DI Ef
20.8 35.8 28.1 29.6 29.9 30.7.B1 C2 DI E2
68.9 64.7 60.5 60.6 67.9 64.5 B1 C2 D2 Ef
286 32.0 32.1 40.9 40.5 35.4 Bt c2 D2 E2
48.7 47.5 47.5 53,2 59.9 51.3 B2 C1 D1 Ef
39.2.32.2 31.1 20.0 33.0 83.2. 82 C1.01 E2
45.4 36.335.1 48.0°44.9 42.0 B2 C1 D2 E1
30.9° 36.4. 36.0 37.7 40.5 '36.5 B2 C1D2E2
53.5 48.9 56.8 55.7 59.6 55.0 B2 C2 DI Ef
6 33.9 24.4 25.3 '21;4f 26.8 B2 c2 D1 E2
47.9 47.3 46.6 51.0 44.9 47.6 B2 C2 D2 Ef
24.5 26.5 36.8 23.2 /qb 5 ;28,4‘A32_c2 D2 E2
| N
' SPEEDS: © B1- 5 km/h,  B2- 8 Km/h
.. _CULTIVARS C1- NORLAND, . C2- NETTED GEM
SIZES Di-40g,  D2-60g -
 SHAPES 'Ej-iEND‘PiECESQ'E2-wCENTERJCUf.7i



 TABLE 4.5

B 1 '36.315 36,315 . 0.22
BE 1 328.860 - . 328.860  '1.96

CcE 1 570.886  .570.845
DE - R \, .‘14:?§2':_,f;'14t792*-'-

e a Ry

ABE

Cac0
ACE- .

T T T T T T T T T R R r e E s e et d S e e E E rE e E e, —, .. ,.-——-—.---——- .

SOURCE  DEG. OF SUM OF . MEAN SQUARE F VAIUE TABLE

FREEDOM SQUARES " . .
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53. 8 % s1ngles were obtawned at the speed of 5 km/h and 49 8
.% at the speed of 8. Km/hﬁ»The-speed Tange- selected for - th1s*“
.‘experiment was not wide enough to 1nfluence the performance
of these planters ' @ ; o
| ‘ There was no signtficant difference between the two
'cultivars} An’ average of 51 7 % and 51.9 % s1ngle spaced'
seed"pieces “were ‘obtatned 'forv ‘Norland and Netted¢‘Gemai
:respectively L " " o | ‘
o There 355 no 51gn1f1cant d1fference between the two

slzes of seed p1eces An average of .52. 2 % and 51.4 % single

M‘..spaced seed p1eces were obta1ned for 40 g and 60 g ‘size seedr

' p1eces The data from th1s experlment suggest that both 40 g
and 60 g seed p1eces would result in the same accuracy of'ﬂ
iseed placement o T ; ,._?%‘
. The- effect of . shapes of seeds was found h1ghly}_

.'s1gn1f1cant An average of 59 8 % s1ngles was obta1ned w1th_,

-:*end cut seed p1eces and 43 8. % w1th center cut seed p1eces

“fThe' better seed d1str1but1on pattern of the end cut seed
'p1eces leads to the conzlu51on of us1ng tubers we1gh1ng'
,_”approx1mately 120 150 g wh1ch could be e1ther cut 1nto'~

two end p1eces or two end ﬂ.bces and a center cut \for -

'_obta1n1ng the max1mum number of seed pneces of the des1red‘:-n-

5[shape

'y s1gn1frcant differencet'was also observed g”thev'

A

"::lnteract1ons between g planter spacing comb1nat1ons and

t'speeds The results are g1ven 1n ‘Table" 4 6 W1th the pICK;a
]type planter ‘an 1ncrease in speed from 5 km/h to 8 Km/h

e R N



' TABLE 4.6 = Lo L
R U
| PERCENTAGE OF SINGLES FOR PLANTER-SPACING:
_ COMBINATIONS AT 5 km/h AND 8 km/h
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'p1eces off the cups
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resulted"' Can 1ngﬁgase in. percentage of singles for both_

“the spacings. For 350 . spaclng them.s1ng]e spaced seed .

pieces -incneased by 2.9 '% and for 460 mm spacrng the

‘incnease[was'l~4 %, In the case of the cup type planter an
increase  in ‘Speed from 5 km/h to 8 km/h resulted ina
| decrease 1n percentage of s1ngles for both the spac1ngs For
- the 250 mm spac1ng the s1ngle spaced seed p1eces decreased
by’ 10 7 % and for 380 mm spacing the decrease was 9 6 % The
' pvck type planter seemed to perform sl1ghtly better at the

'h1gher speed due perhaps to the greater fOrce developed by |

the p1cks as the seed pleces were p1cked up and thus caus1ng'

'fewer sK1ps The cup,type planterlhowever,'resulted 1n poorf
:7performance hat:uthe.-increased ‘speeds perhaps due to the

~'1ncreased chain ag1ta%non and thui; bounc1ng of ;th : seed, -

Mean: spac1ngs obtalned are shown in Tableu4 7 For the .

‘7‘cup type planter at 380 -mm space sett1ng, a meah spacing =as
ﬁ”7h1gh as 902 2 mm, was obta1ned for 60 g center cut Netted gem"]l
i‘ seed pleces at planter speed of 8 km/h Mean spac1ngs'
'ijncreased ;at the hlgher speed w1th the cup type,planter at‘ C
5aboth the space Sett1ngs but no such trend was observed w1th ’
'.the pwck type planter Tests conducted by the Swedish;‘
7Nat1onal Mach1nery TestIng Inst1tute (1978) on the EHO. 480.“'
;KOmbl“ planter also resulted 1n 1ncreased mean spac1ngs at,;u :
; hlgher speeds for unsprouted seed potatoes B However, .any,'

':V1nference on the basls of mean spaC1ngs can be qu1te ;

'jil'-mislead1ng because seed p1eces class1fied as doubles and



TABLE 4.7
ME AN SPACINGS (mm) OBTAINED FOR
,DIFFERENT OPERATING CONDITIONS
PICK TYPE  CUP TYPE
SETTING 350 mm 460 mm 250 mm 380 mm

.7 415.4 ' 278.0 329.0 E1 DI C1 B
- 467.4  456.2  329.4 430.2 E2 D1 C1 B
409.3  436.7 350:0 442.3 E1 D2 C1 B
639.0'% 470.3  478.6 523.6 £2 D2 C1 B
331.6  383.7. 259.5 321.3 E1 D1 C2 B
534.3 . 420.4 431.1 . 624.8 E2 D1 C2 Bf
- 418.0  443.3  353.3  425.1 E1.D2°C2 Bf
483.3. 584.6 388.5 780.4 E2 D2 C2 Bf
3264 433.3  336.1 395.8  E1 D1 C1 B2
| 375.3 443.9 349.0 5494 E2 D1 C1 B2
N 1383.0 433.3 421.3  529.0. Ef pZic1 B2
4341 5437  620.4  817.1 E2 D2 1 B2
o 3147 -375.1 - 323.8  352.2 Ei Di C2 B2
B ,480,3 . 425.4 478.31t£735,9_'52'p1‘c2 B2
L 355.3 435.1  433.9 5053 EfD2c2B2
. ;'A§3l2' ’437 0 ‘:483;37 9027 E2 D2:C2 B2
.

L B1- 5 km/h B2-8 km/h Ci- NDRLAND . C2-NETTED GEM

ot 409 D2-60 o Er- END PIECES E2-CENTER CUT

-



'“faclass1fying the seed pleces as stngles (for 460 mm SpaCIHQ

- 41

-

| misses will result in the calculated mean spac1ng belng

close to the 1ntended spacing
" | TheA coeffic1ents of var1at1on obta1ned in ‘this study
are shown in Table 4.8. The coeff1c1ents of var1atton for
the same operat1ng cond1tions were generally Tower w1th the
pick type planter than wlth the cup type planter Excludtng
-the coeff1c1ents of variat1ons of 102 0 % and 125, 5% which
. were caused due to br1dg1ng action, the average coeff1o1ent

of var1at1on for jthe p1ck type planter at 350»mm,spac1nngas

67.2 %. Atv 460 mm spacing the average' coefficient} of

var1at10n for the pick type planter was 54, 9 % Jl

The average COeff1c1ent of varijation for the cup type

-planter at 250 mm spac1ng was 66 -8 % and at 380 mm spactng |

" 75.0 %. Tests conducted by M1sener (1979) also resulted

jln a lower coeff1c1ent of var1at1on w1th the p1ck type’

planter than with the—sqi type planter, ,,’
‘ The overall percen

ftype planter was 59.5 % and by the. cup type planter was 44.2

age of s1nglés obtaIned by the pick‘ -

T%.» Tests were also conducted by the Pra1r1e Agr1cultura17

‘Mach1nery Inst1tute (1978) at Portage la Pra1r1e. Man1toba,

on three different picK type planters us1ng 40 g Netted Gemjhv

cut seed The percentage of smngles obta1ned for these '

}planters was very h1gh With the McConnell Model 555 four

row p1ck type planter ‘the percentage of s1ngles obta1ned was

as h1gh -as. 82 %, The reason gor the higher percentage of_t'

:'singles could be l1nked with the W1de range chosen for_

g

e

P



" .' N ' \ ‘ . . | | | .
CTABLE 4.8 . - ST X
“"COEFFICIENT OF VARIATION (%) OBTAINED ., ~
_ " FOR DIFFERENT OPERATING CONDITIONS -
" PICK TYPE . CUP TYPE
“8ETTING 350 mm 460 mm 250 mm 380 mm

¢

© 60.9  48.9 . 60.7
" 75.8  58.7  69.2
Yy 102.0% ‘46.00 54.2
CC 747 625 82.6 9.
125.5% 57, 61.5
68. 77.7
456 409
56.8  65.1- 94,
" 57.0 - B0.4 5.
55.9 5718 -~ 103.
45.0. ) 62.1° 78.
‘ 59" 98. |
7 4977 sz 0.
- Tfaf 652 706 98.8 E2D1C2B2 -
58.0¢ 38.8 58.6 6.7 E1D2C2B2
82.6  53.9 ;58;911‘isi.a-rsé'bg'czfazi |
U B1-5 m/hgz-g 'M/h» _‘c1v'-v,rg;0RL2&th ‘¢2:-_NE5TT'-ED_'GEMA’ y

v
'

PR—y

o

T s,
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71,

59"

' ~_fo.
s,
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» the range was from 160 mm to 840 mm) and the range was even 3

b

. d1fferent for different planters

On an average the double spaced seed Pieces with the

pick type planter were 19.8 % and w1th the cup type planter

/

were 19.5 ¥ ; o o N :“
_ On an average the seed p1eces class1f1ed as m1sses were
12. 2 % with the pick type planter and 13.4 %~y1th the cuply

type planter

- —— T

The seed p1eces classwf1ed as double m1sses. were | less
‘with" the p1ck type planter- than with the cup type lenteﬁ“
On an average there were 8.4 % double miss seed p1eczs,,w1th

‘the p1cK type planter and 23.0 % with the cup type planter

Q .
~ The h1gher percentage of double mlsses oould be due to seed

*
5

. i
:p1eces bounc1ng off the cups part1cularly at’ h1gher Spdeds;
: : . : g

Cd
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'ms
) wh1le w1th«¢enter cut seed p1eces the s1ngles obta1ned were

‘ only 43 8 % ffff‘

e

o 5. suMMARY AND CONCLUSIONS |
| The Seed d1str1but1on patterns for a p1ck type and ‘%

cup type planter were stud1ed in this exper1ment The seed

| placement for ‘the planters was measured over a row length of

50° metrésvaunder . various operatlng_cdnditionsr'Two levels

W each of speeds.’ planter spac1ngs, cultivars, ‘siies _and

shapes of seed p1eces were varied for each planter B
® - |

'_ . : °‘ S ‘—3

5.1 Effect of seed éhage_

There was a s1gn1f1cant d1fference in seed d1str1but1on'

.due'to~the shapes of seed pleces End cut seed. p1eces were

Qg%hd be super1or to center cut seed p1eces An average

bf 59 8 %¢§1ngles were obta1ned with end cut seed p1eces,

4

AQ'.‘ . h s ”h .
- 5.2 Effect of speed ’ L

= W1th the p1ck type planter the pezpentage of s1nglesf
1ncreased sl1ghtly with an 1ncrease of planter speed from 5
Km/h to- 8 Km/h The 1ncrease in percentage of s1ngles was -
. for 350 mm spacrng and 1 4 for the 460 mm spac1ng '
N h
kg/h” to 8

the tup, type planter, an increase in speed from 5

' hpresulted 1n a marked decrease in percentage
The
for 250 om spac1ng and 9. 6 » 380 mm spaC1ng

of s1ngles

¥

rease in percentage of s1ngles was*lo 7‘. .
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§+§ Iype of planter '
- An ayerage of 59.5 % singles 'Wer' obtained with the

ptck type planter and 44.2 % singles with the cup type

planter.. As .the spac1ngs were not the same for each planter

\the d1fference of 15 3 % can not be conSIdered p1gn1f1cant

u

'IQLA.Effect of cultivars and seed s1ze ; Il o //nn
There was no s1gn1f1cant d1fference observed for the
two*seed cultivars of Netted Gem and Norland and also for c.@

~

~ %the seed sizes of 40 g and 60 g.

5.5 Coefficient of variation
~ .

. The overall average coeff1c1ent of var1at1on (exclud1ng
" those due to br1dg1ng actwon) for the p1ck type planter was
61.0‘% and for the cup type planter was_70.9 %.

- o

e

75,8 Conclusionsgg o » | | |
Based: on the resUlts' of 'this; study;:the following .

- conelus1ons can be drawn: o i “?_ft'e‘ o )

v TI’ end cut seed pleces were superior ‘to the center cut

_ seed pieces o f'. T, |

’172t ‘The p1ck type planter performed better at hlgher speeds

, N and the cup type planter at siower speeds . 7

R PO The p1ck type planter appeared to« have a better- seed . o

-fd1str1butlon pattern than the cup typelplanter

.'_“Pv’k

v . .»-Hg ;
R

L e



.- There was no effect of the cultiyérélon the performance

o

of the planters.

ThereJ/Wanno'effect of the seed size on the performance

o

- of the planters. .



6. RECOMMENDATIONS FOR FURTHER WORK
Further research in the follow1ng ‘areas may be

Jnformatlve to potato growers

1. Pick type planters 'appear to have a better seed'

nd1str1butlon pattern but’ p1cks are the main source for
f~causwng phys1cal damage to the ‘seed. p1eces and spreadlng
d1seases " The extent to whlch loss is, 1ncurred due to

damage to. the seed p1eces and dlseased seed R1eces

should be determ1ned in relat1on to the &dvantage gatned""

by - a better d1str1butvon pattern An‘ idea may be .

Mcons1dered\_of pass1ng the pwcks- through a source of

$§d1s1nfectant after the seed has been dropped and before
the next one 1s plcked up-, - ’

~2, End..cut seed p1eces\have shown superiority over center

cut seed'pieceS' Further studies could: be ‘done regardes(

'the chances of a. suff1c1ent number of eyes’ apgﬁar1ng

the seed p1eces and the chances of the1r germlnat1on

- 3. 'At presentrthere is no standard' procedure for -testing‘-

 and rating potatO‘ glant1ng mach1nery D1fferent norms‘

b}are ‘be1ng adopted tby different testing | agenc1es,
épec1f1c ‘ standa'rds"' should be laid 0utl by .agencies like
~the Canad1an Soc1ety of Agr1cultural Eng1neer1ng or-'the

Amer1can Soc1ety of Agrlcultural Eng1neers, not only for-

_catagor1es for seed class1f1cat1on
4. At 1ncneased planter speeds there 1s an increase in

roll1ng of seed p1eces The extent of seed. piecei-roll‘

&
. ) 2
o : ) &

47

| ¥
testing . plant1ng equwpment but also - for  defining , .



. ,
/]//’Further tr1als w1th p1ck and ‘cup type planters for the

8.

L doué’es ,?"7{1-‘

48

could be further investigated.

5.

Sihce_mechénical cutters_are cShmOnly used for obtaining -
cut Seed piecesf the per formance of CUttebsvin relation

to uniformity in size and shape of. seed pieces should be

_ investigated.

. 6.“

Recently some plate type planters have been.dintrcduced )
in ‘the market. A study. of-tﬁeir performahce'in_re]ation
to the ex1$t1ng types of p]anters would be of advantage

to/potato growers

.

same space sett1ngs should be conducted

Add1t1onal agronomlc stud1es should be carr1ed out _tcg

: provxde_ more 1nformat1on on the, reduct1on and the'

p0551b1e compensat1on 1n potato y1e1ds due to gaps -end
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A1 B1
A1 B
A1 B
A1 B
AT B
A1 B
A1 B1
A1 B1
A1 B2
A1 B2
A1 B2
A1 B2
A1 B2
A1 B2
A1 B2
A1 B2

SPACIN
SPEEDS

SHAPES

C1
C1
C1
C1
c2
2
C2
c2
Ct
C1
C1
C1
C2
c2

Cc2

GS

APPENDIX-B

RSULTS QOF THE CUP TYPE

D1
D1

D2

D2
D1
D1
D2
D2
D1
D1
D2
D2
D1

D1.

D2
D2

© CULTIVARS
- SIZES

E1
E2

E2
E1
E2

E1

E2
E1
E2
E1
E2
E1
E2
E1
2

At-
B1-

Ci--

D1~
El-

E1

Page

87
88
83
90
91
92
93
- 94
95
96
97
98
99
100
101
102

380 mm,
5 km/h,
NORLAND,
40 g,

A2
A2
A2
A2
A2

A2

A2
A2

A2

A2

- A2

A2
A2
A2
A2
A2

A2- 250 mm

B1
B1
B1
B1
B1
B1
B1
B1
B2
B2
B2
B2

B2

B2
B2
B2

PLANTER

C1
C1
C1
C1
c2
c2
c2
c2
Ct
CH
C1
Ct
c2

co

C2
C2

D1

D1

D2
D2
D1
D1

D2

D1

D1
D2
D2
D1
D1
D2
D2

B2- 8 km/h
C2- NETTED

D2- 60 g

END PIECES, E2- CENTER

\

E1
E2
E1
E2
Ef
E2
E1
E2
E1
E2
E1
E2
E1

E2

E1
E2

GEM

CuT

Page
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103
104

105

106
107

108

108
110

112
113
114

115

116
117
118

86
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