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Abstract

The studying are target to develop a garlic planter which can cultivate gieen soy bean. The planter will
perform metering system , which determine space per a pit is 20 centimeters and space per a row is 40
centimeters. However, the gartic planter’s studying continuously bring about design that can cultivate green soy
bean. The studying has devided three processes’ parts. First, collection information of many plants to consider
kind of plant which will be plant with the garlic planter from price, cultivatable ground and suitable involve to
create metering device and metering system. Second, kind of plant’s experiment which had been aiready chosen
with conveyor to search for seeds space per & pit. By means of test at scoop angle of bucket and metering device
revolution which are different speed and suitable for seed amounts per a pit and space per a pit. Third, planter
design can truly function. From these processions can choose kind of plant as green soy bean to create the planter
around 2 row and locate at the engine power tiller which are 5 hp invelve use the peripheral disk. By this
peripheral disk was setted up to be triangle plastic bucket that has 80 degree scoop angle about 2 items degree
scoop angie. The reverse rotate with drive direction of the planter by cloves were delivered from the motoring
mechanism. Then, the cloves were laid down green soy bean 4-5 secds per a time on shovel type opener. These 2
openers were put to be a row and each row puts 40 centimeters of space. The appropriate speed of power tiller
engine is 1,100 and 1,700 round per minute, Besides, the speed of power tiller engine need to relate with speed of
the peripheral disk’s speed will be constant around 30 row per minute. By and large that the planter can discover

seed rate and cfficiency are -2,64 to 1.93 at 1100 rpm and -4.39 to 4.39 at 1700 rpm.



Msiny

UNAALaN 1YY 1N

UNARGDNTHITINGH

GAFRINY

GEESIIERPRN

MTUYNIN

BN 1 Ui

i1
1.2
1.3
1.4

1.5

NuwazaNu IRy

N o =
Jaguszasfveimatnin
YDLAUARTS AN

¥

JURDUMTANTT LT

d'. ] 9o
HanAR 9 AT

UNA 2 nOuGuasnanms

21

2.2

=]

[ g
noufnTelgniy
= 2 &
2.1.1 yHAveunTonlgnny
2.12 dnymzvesnnlgniiy
2.1.3 dowlsznouaisveunisatgndy
nToatlgndanfesilfluileytiv
1 A o =
22.1 d@uilsznouvnInToNDAINAALILIADIBE
2.2.2 AaNnIN1N
223 AEIATOUAN
224 mawssunisneu g
225 m3lea

2.2.6 MITTITAHN

2.3 wann1s lumssanuuuna lnnmivieea

= 1 o 2 =} 4
2.4 myszduanuniuivena lnnisngeavounsestlgnudamar

ATUMIATT I 1SO 7256/1-1984 ( Theoretical spacing, X ;)
2.4.1 NMIULNFINT 1T

2.4.2 M 18 ldunuai

15
16
17
17
17
17
18
18

22

23
23



a3l Ry(sa)

UnR 3 MspenuULNE A IEAVBERN AMABIHN TR

3.1 aNEAEV N EMAIROUABIHNaA

3.2 NYBDNNZWe

3.3 MIeRNULUTWIULIUNYRBLAZALS )

331 “riﬁ'l”’JHLﬁJH‘UE]-ﬁ;ﬂHEJE]ﬂ

o o
332 ﬂ'l‘iﬂ11£'Jmﬂ‘]ull,'i’JiEJU‘llENﬂﬁ"lﬂﬂgﬂﬂﬂﬂﬂ

BV 4 AINADBILUOEHANTITVIAADY

4.1 wameumlununisdudvinivanz ey

4.2

43

4.4

411 yrlszaeAamIvAnDs
G A A

4.1.2 gilnsaiuazinToeiio

4.13 M INARDI

4.1.4 WAN1SNADDY

4.1.5 aqdnamsnaans

W | ¥ o gy r 9/
HATOUNTT 1‘}N'mLﬂ‘if]\ﬁJQﬂh}'Hﬂﬂﬂ{]Uﬂﬂﬁlﬂﬂﬂ'lﬂﬂ'i'lﬂ’ﬁﬂﬂﬂﬂ

421 yalszaenniinaasy

422 ginsaluazindosile

423 En1INABDY

424 HAMINADDY
‘nﬂﬁﬂunﬁ%’fﬂum?mﬂqﬂ"luﬁ'mﬂﬁﬁé’immu'mﬁu
43.1 ymlsgaeRninaass

432 gnsdhimzinesile

433 TEMInaaes

43.4 HANTINANDA

nacouns WeunToalgnluumlasmadvuayaiassy
441 yavszasAnInAnes

442 gunTaiunznieaile

4.4.3 I5N1INADB

4.4.4 HANINANDS

4.4.5 agUnamsnanes

25
25
26
26
27
28
30
30
30
30
30
30
33

33
33
35
35
35
35
35
35
36
37
37
37
37
37
38



a1stiny(na)

4 = L3
unh 5 widkanisneanwazINseNanIINARD

5.1

5.2

53

54

misenuuunalniildlwaieulgn

5.1.1 mahuvesnalonisvwoen

512 mslFaunieslgn
ahansoslgnitiilsfniamlums i
5.2.1 nagpunIANUlIHuTEH 007
ahamoalgniansahinalgnl¥es i

foreriouny lumsiiulganionlgn

PNA1381984

MARUIN

AFHUIN

NMANUIN

ATAHUIN

NIANUIN

AMAHUIN

AAEUIN

NMANUIN

AARUIN

MAWUIAN

f

‘l

pra =4 =2 =

40
40
40
40
42
42
42
43

45
46
48
49
50
57
58
62
63

64



e
AT NN
=
1IN
=
ATTINN

A
AT HN

3.2

33

=
4.1

4.2

43
4.4
4.5

5.1

CARRIGTEARRN

VAT NARG WA B Enaa

AP YRINTERBYeaT AR siinaa

LAAINANTTAIUIN

HAYD I ERR S SR T 1/2UDi8d Az i/5unada
HAMINANBIMI ZUZMIINMIvB S InAssHna Rl 19A
HANINATBINTS T3 IV IR Imanlnoa lulasmaie
HamanaaaameasIntveen lumlasmainianuda 1.5 km/r
HamImaneamsannsueea lunlasnininianud 2.5 kavhr

mynsamnageususduszrinuniveunionlgn

25
26
29
35
36
37
38
38

42



21

22

23

2.4

2.4

2.5

2.6

2.7

2.8

29

€

matersuaw

2
aah

anuaemIUgnuuuaige
ddsznoundnvouniealgnis
o g e ' @ A ' ar
assguaalylwvesrhaseudanmnea iy
ginsalfmuadiuauudauuusieg
L) o [~ ' ’

gulnselMruATINIULAALIYAIY (AD)

= « 1 [ A =]
wiiaglnialitlassadmiviaTonsatuaany
W v o o o« 1 r
ansmzvaasonlgndmiveynsalillaseeiag
FINAULYUAT
donaLLaE dARULLUAING

AoINAANIUA19Y

= ¥ o d‘ -3 1
210 FUAYDIN0YY Lﬂﬁﬂ»‘lﬂﬁﬂ“%uuu‘ﬁ'ﬁ"]

211 gﬂﬁﬂlﬁﬂ’l‘iﬁﬂ’luﬂlﬂQgﬂﬁﬂﬂﬂlmﬂﬂ‘iﬁﬂi&mﬂﬂ

o r =2
2.12 ﬂ15ﬁﬂﬁﬂilﬂﬂﬂ%1ﬂfﬂiﬂUﬂﬂzﬂﬂii’h‘lﬂﬁﬁ

2.13 yulisvessoangengilauvasy

2.14 mamenTsaamiliy 5 ¥23

3.1
3.2

3.3

34

3.5
36

4.1

42

Envuzmamennuesamiesiings
wiuransvesnzief 19andadoinan
swanalnawnzielildaruiisudumuiioanuay
fvuaviauBansiounzAueINvL N
SnuuneioinasuM Banz Romufise nuuy
daaImwMIAniioImasen
nsvunsdosnzszezasEn gy yunsWe 60 varh
AT ITOUYANLOA 30-50 rpm

ns LAl pIRYITHZH TN IANL RYLNEAD 70 DR

ﬂliﬂtg’liﬂﬂ‘ljﬂﬂﬂﬂﬂ 30-50 rpm

10
11
12

12

14
19
20
21
23
23
26
27
28
28
29

31

31



mstyglmwn (o)

¥
-1

43 nawluaasdeenszezrnTsn QU Ayunyde 80 03

=]
ATIIITOUYANYDA 30-50 rpm
=t = ]

44 nyugaIn1sufSomineunauGa 30 pm
45 uaasfesazmsdnyeaniee
i g . o
4.6 yantdlumnanoimdesnzmidn

A 9 a A w £
47 Tpatlgntundesnaiaiu
48 LOAITTUEHNITNINUEIRNIMINADDIUUINING Y
49 uarimilssAvpunARtitnied

3 & a
4.10 uamamageuna InIelgnlunlasmain
i d,l‘ — < g 3o
4.11 uamanunudasmainin liimaneans
g 1

5.1 et uwdesiingatingnls Tmiioy

4 d 4
5.2 fullasesldMpnsenlgn

32

32
33
34
34
36
36
38
39
41
41



4
N 1
P
4 . o
1.1 mnuazANuEIRg

o ) & o q W A & ]
msUganszmomnyaInisstignlugeqeuile midsawmimaeiing1dinianlgn
razfonldiinlszlond  TaonmsdauuesliudgunionlganssfionIfannsnlgnitvsiady
3 t ar ) 3 19 = J R = o -y 1
18 wu dundes wouuas Wudu  Taonues-3 Tidsadeamidsoiuuazannsomusioldun
) & = et 9/ 4 = u’: =1 1of ar

INUAINT uaziiosnnnmAdn laimsadunielgnnsnfieriuail 2542 uaRdanlszauilym

o = o o = o Y
MUANHNUBINTHNGL azRIunuarsMseavpanaa laen uazludl 2543 18timswannad

) ¥
nFeslgnuuunuvgeauUIRY insnooanszionAoud wimiudr tazfinsuaninvenszifion

v
-4 1 o

a ERS w = = t = ) £
oy ll.ﬁtl\‘liiﬂfgﬁ']ﬂ1iﬂqﬂﬂ‘l—&‘ﬂﬂﬁﬂ‘iﬁlﬂﬂﬂﬂﬂﬂﬂ']&ﬂﬁﬂ A0171] 2545 llﬂumiﬂammmmzwwm
A q’: T 1 dll. ¥ o ow ¥ 9 =i = ar
ITONHUBRUN LU IINTWIUATOIAUMIBIVH G 5 HTT Hﬁa‘:‘ﬂ 2546 UMTTWAIU LAY Taniil
i & = g =] 3 - ¥ o =2 g - oA Ll
LﬂiﬂﬂﬂQﬂﬂiﬁmﬂnﬂﬂﬂQ‘iﬂulmﬁuﬂ'lll‘ll‘l..l'lﬂ 5 L5441 L;‘»Jﬂllﬂ‘i"l'lﬂ'l5ﬂ'ﬂ‘H']‘l]\ilJﬂ’J”llJﬂﬂ’l’lilBTl'lIﬂNﬁ’m

dy
il
1.2 Tagquszasnrvssmsrnm

121 iplunalnnsdussveaniealgnnsziion unlssgnd 19 i annsalgnissiia
4 2 o\ 4 >
dunanitumuimnlsz@ntamusanienlgnarziten

1.2.2 ieimunaianigafisldinuasasannsiFouideg

123 aamisidussaunu nazdrdussnulumisdan
£
1.3 YeuUIvANANE
4 ] o ) 3/
1.3.1 pizdemusodninuniiadenau ldmudeants

1 #
1.3.2 Te0sIznINvgY IR vereuAnans

< 4 , y
133 dummemaye iz nuvesgaroeauazinionlgna



1.4 YHABHMSTANIUNY

3 oy M -:iy
14.1 5 ndeynveariansndemilgn
t 1 g a ] =1
1.4.2 99AUUUVBIAIHA I YBAATOIR UL 197 191 VWIRLaz ARSI D
143 ahansosdunuy 1%
3/ g
1.4.4 naaoy wieouhudoya
1.4.5 Gmsed Y5l uazudluinos

L4.6 aianionignuaznadey
1.5 manimanas a5y

ynnlganTzissamnandgaiyyiledu & i ldedfitse fninm awsovves

4 » o 3 - ¥
wae ldauszezdeosminaz ey 1d W uamyaing



a
unn 2
= o
NHHYUATHANDTT

Tumsoonuuutiazsian unionlgnnssiiondnsa lodunuwne s wsahiiamsmign

M - 9 o n‘/’ 1 =1 & M & 3 o o 3
dwdesdnae  deuinsfinnduanguiveansealgafivinly magvntazyianunle

]
5 o

dy % d' ar d'l [l 3 - = o d‘o 31
Hissrunnunseainsithinldlumsdgniy wouuazwanmsminnl¥lummenuuunaln
. & &4 @ ) & ]
msneoauazdnnlszneudu veuniealgn nanmslumsvadeuuazilsziiunamiaslgnity
o o o A : = dy o o =)
wezmamsz@ninmlumsinuveuaienlgn samisAnudianmitufinzilgndumassiln

= o 1 d’.‘
s wansoazsanae Tl
a4 -
2.1 nguiAsealgais

-, = ot o o A = ot e ¥4
mydgnisihifngsuifinnddanlumsouss iifesnmalanfions sz ¥y
= = = of Q 1 T b4 =3 d‘d = LT r
wigaulan  miquainynitladie  wasdwalldrardnfilffinaasaunwgs  aiivnow
nenssunsdgnueuneasnseeldussnuamonzisssidathunsnlgadiundn suilegiiu
s ady ¥ o g W o ° 4w ¥
monsuazina lulagnmmd HiddnsAnswezRaunitouaisdnsnanmanyasidnn
naunuianssue luszuumanyassmdamslgniisaae

g o
|

UORTINMANAYOUNA 11 1ath 3%l

v W < o ¥ A o
WET UL S Uil‘?!ﬁﬂﬁﬁf‘ﬁiENﬂ'ﬁi‘mﬂiﬂ‘?ﬂﬂiﬂﬂﬂ1ﬁﬂ1ilﬂﬁﬂi
=) o o o = ] o =
aneluilspiiussmaunasdadlunmanuasnssulionas  uazlieunsaadawondaldfivme

o v da 4 o o4 & v o 4 o ﬂ 4 o
AUANUADIM SANN VU AL UY SR T RN Y mumﬂiﬂaﬂgﬂwwu HINTITNINGD

[}
@ ol

nuMInEATIAud i 'nﬁm5ﬁnmua:ﬁwmmadwdmﬁmaauauﬂ%qﬁu
2.1.1 silaveunionlgniy
o = d‘ 3 ] = d{ =‘l =) o 3 o
ﬂmJanmi‘lun%nﬁuﬂﬂszmﬂamnﬂmmﬂnwummzﬂgn w3enszi hilndoudy
=t = } 13 o w [] .:' n’; o A‘l r= =3
MIRToNALAIZIgN uazdeanizimutiana iz ay JuasumItauvsanseulgniy 3
M 3 [ o
FmaguderdudunsdgniisTavau SnfunTsalgaisnadestisnuaznsmaudne 1y
W 3 = Sy = P = 9 ' a A
M szasullaninau v iinnudnaudesnsnas i anda iy
' d & Wy o g
¥) ansmdany 1asmuIundnint
g N ] = d' )
a) noaawanfynluselgnaiuanudnuarszezidnus
o ey g A ¥ ' = M
3) nALUADARLTOY o ANy lriniunwriaveseiilgn

[ ] n:l =4
2 doaluateadansIdidomeu lausosen ldvas Aivsoawsans



qu o o . dl' 5 = ‘g L4 i O ac = g &
vennntlszaninmysunionlgniyiziivedin auauianumennyaaany
' 1 a 1 o = =] '
Bnaae U wua 35 Anuadnauevesglsiwazae dnuazRIveuNdn  ANUNLIMLY
a d g 1 (& 4 ~ 1 4 A A Y o
wisthwinvsawaaaeliues  Fuzinedens Inavesuasislunioulgn  Anvuzveads
4 d ' g ‘i‘_l ¥ & 4 ' Sf]
UsIuNaANY  nazAanmitveanisddeswaany udu nTevdgaiisainsoutaiiulszon
¥
3 3t Ld
#1499 14 4 dsztandail
(1) insealgaiimiluszor (Row — Crop Planter) luinfoalgniigniiniiuuniTaei
1 ' ¥ ¥ 1 o ¥ A -] 12 4 9 ‘i‘_l
szpzvaszndsduasutiamiuen vvinilosewdanraagau uaznauaadis mItlgnily
O 9 ¥ A w A o 0w A d o w n oy
uaiazgldmuseldniodninaneasmedhinishidaieis  uazuhsamendsldazain
#yfigalasldinsonlgniiniuszes 18un §1nTna Samdes Hludu
' o = A 8 o d e A 4 A
(2) NIDIKYIAIUARA (Seed Drill) ﬁjuLﬂsaaﬂqﬂmmuwtjaﬂmaﬂﬁmuw‘mmmaﬂﬂ
5 1ed o 3 1 1a i =1 1) I Y d' 1
doanstgniiuund uadsnnudulundazunnnnuas lisuiludesfiszseviessnansduiniuou
2 ¥

=] o o o & s 9! e [ 2] a 9/
klag'ﬂi5UzlLﬂ'ﬂlBﬂlllﬁﬂ“‘iﬁﬂQ]ﬁﬂTﬂWﬂ'ﬂﬂgu“ﬂiﬂﬂﬂﬂ5ﬂﬂﬁnl’1ﬂ“151uﬂﬂuﬂ1ﬂﬂ'ﬁlﬂﬂ'}‘1ﬂ

. g . ¢ s \ o . o
(3) 1NT0aM I (Broadeast Seeder) tHumSosiiodmiralgaisdoudanndeiage

[
o

' v o g W o M o 1y do1d oy ey a9 o 3
uazinwAnga dnldduwdadvninadn wu 9r0sed $1alea 913aa 19vhe iaanan
o = oy 2 ) ' 3 4 & N ' ¥ o
Uriadadnimatlgnauaifdu nsninuudafisdmaomnuannsonw el nausuns
o ] 1 W -1 L] of M at df = & o ]
sy nmniugsiivszuimnatsidasznsuuiuimzilgn  Tasfigluuunmslgnily
) 1 o g ¥y 3 ¥ ¥ o
wiuey  uaz hiligUnssinaumana dheamsnayazdosldnsIud ( Tooth Harrow ) Widunny
a o &4
onAfanile
4) wisnlaniawizau  (Specialize Planter) Hhundosgnildmwizan Wy nies
v 4 . 4 o 120004 v " 7 i
gnndt inTesdnn meslgniulis inTenlgndes uaznIpelgndneie g Mhudu
2.12 dnpazvedntslgnny
a d 4 1 o & ] 9
anuuETMITMIBANARAY uazmsnaimudasiumwh 2.1m-n) misdgefinniala 3
Y =) é:’ o 4 1 (7 d‘
anymzAe nalgnmmuny matlgnuuduses tazmsignliuses Ausadluginza (na) ms
2 S J ar <2 : =y = ! o/ v 3 ol
en3iainigniudnlTinaniwu gungll tazanwvesduiuanaiuundaziesd
& ' v Y ot . -
msdgnuuiusumngdmiviunndadivSmaniHunanissesemslgany lay
vyl (9 3
Tudesendoiwalsznu
4 a2

ol 1 9 L4 = = d’ = = 1 P
mylgnuudussuminzdmivikungdinnuiuludunnnuldioumsilgn  nde

E 4

I W
Aunndoamsiiiradsznimdnlilusea

1 T

A LA

] b4 ¥ ]
mstlgalussatumsdgniimngdmsuiuindlsunaniwhiban TudSinahdda
¥ 4 ' ¥
futrsssimsmzilgn mstlgnlusesszitdislasuarubunndu  Wesnimbrueznall

or ] o 9 : Qr a n‘;
saunuluses v lvie lyuSnoniy



jty AR i e

it e aee manassreghas

P T " e &0 w0

P % 8 b O 0 ¢ WP

"t e & 6 o
e

A30-10t-

:-.ooo.,:oyvo.co%w
+PN00Q0bOLOBODRON

-.oe-eoooa.—o.ooo.
P ¥ & 0 0

ooooooooo.vo'aa
T
‘n
»
€

"o aooooantboooco
200 0RITEINON LD RN S
stQehangvped (-1 B

s ¢ [ ] L]
Tgun? ©VC N
L I . 0 a
s 00D Bun ¢
S 5 g5 b @
st o or gee s

L NN
LN Y X ]

FAT L

[ = - =
uuulseagy ) lsedluuer ) Tsodhwoatl  9) Tsedluuon

f) nuiuue?

TTUYTITHVIN

13

T

=1

=iz

3z

v
a3

LA

oooo.oﬂ.aaj
OOO_O aaag

o 00000 00.0 f
< L 0o |
< 0 [V

oo 0o % d”

N2 #T%U

FPRA B MABY LA

rvrrrarar?w

AdT A DL

}
R
3.9
535 &
0 0 00O g 0@

¢ © 0 o 9 o ¢

00000HH
g=5r

Sis-col

W) MU

1

%) ool UM AN

q

%) wooalunay

o
Naziuaa

=

)} HUDA

HIIAUTZTHNG

=3

A

[

3N

Yoot

Felelg £
uYe

'?l

719 2.1 anuaemstanu

U4

VAT

o



2.1.3 dwilszneusinveunioslgniy

Tudbszaouvsuniogniy annsawitesndludiug 1Adegii 2.2 Taohiudaz

}
=

1 =¢ ¥ 1 o 1 9 ar
IHATUHUINLLANAIY Tﬂﬂﬁ?ﬂ'l'iﬂtmﬂﬂﬂﬂl[ﬂﬂdu

HIUSTIMAR

d o o =1
gilnsalimuaiuae

JCERIGELE

Autlases ' yiodida

i 2.2 muﬂEWﬂanwaﬂmmmimﬂaﬂw‘v

a =3 a.) ] . ¢ " - B & _‘ X o
(1) fpssywan TaenaTiidelavenSonaradn Feormdlududor Guaduiy
=) LY o o e Loy} o d M A 1 ¥ & Y o o
i) Hiﬂﬁjuﬂ\‘lﬂ'l']ﬂﬂﬁﬂ?ﬂl]@ljﬂ'imﬂ’lﬂuﬂi]114'Julllﬁﬂ“‘h’ﬂﬂ'ﬁﬂﬂﬂﬂﬂﬂ’]ﬂﬂ'ﬂﬁUﬂ‘]ﬂ«l ni
g/ L= - 1 & o - [} ] - I 1
wdwssiaveunionlgnuthuwumionlgrunnadoviovinalug ndeslgnunriafiduiy
© s == ~ ' = = A u"l‘ v & gy Y o A Aw o =]
ﬁ']'ﬁ5U1IQﬂLiJﬁﬂW‘]§LWUﬁﬂU’NI.ﬂU‘J U'N‘lfuﬂll‘VNﬂ\'ﬂﬂ‘Uﬂiﬂfﬁ']ﬁﬁﬂﬂgﬂlﬂﬁﬂﬂ‘mmxnaﬁLﬂﬂlﬂﬂﬂﬂﬂ
5 & 1 F g &N g @ o :!‘ ] Y= o
aw  Tavnseaniedaosisadldwibunitaisdis deussunfavsunTenlgnaisogindiony
A = o o 3 =4 (] = o =
WoaamINIwunIeuNaaIngUnsalifimusivIuwGRaasgselgnewgili 23 whandsl
d o i ar 4 = u’: ' ar =1
anuGIganaTugeuesdiuT pniioRuAuAd  30-50 au. ANNvediuTIRNEanla
Qv @ o : o w H ar o ] 4 Qo
anuduiusyoniminvesiaanuissaluds uoz Yszninmnsvhauveunisalgn dam

o : 3 o -
1gn uazanumusolumsiuseunienlgn Asatininsantszney



\/

°l

= o T W ot 1 o
11l 2.3 dsussuvaaniizseveshaoudafiunnaadiy

Ll

7 o o o & ) Hg v o & & d -

(2) guasaidmuaiunnnan wienlgniivlsznnildmAafivamisazuia wia

1 9 1o ; < ¢ o o 4 1 '
tszinnidesmsanuuindunziiueulumslgnudeis  alnsaidmusiiunuadadinng
[ ' I T - v 8 = ' 4 v w 1 0. w o
sailunulassdafindoufiogaeludaiunde  vulasewinsfigesusida  dwmiuih

4 A w o 1 L] =3 A 9 o 1 e a ar 7 a
waaRsvnduny hildosadluriahuandeldudeadsesiniondmizdgn  aunsaitmun

4 3 - ]

° = o o 1 ' o i ot o
i]'n-!':luLuaﬂﬂﬁu'lﬂﬂ'lﬂu@ﬂﬂi"ﬂ'ﬁﬂa"ﬂ HASIZHEHINIZH NIHUAR ﬁ‘lﬁﬁ%1ﬂﬂﬂﬂ‘iﬁﬂiﬂlﬁﬂl%1ﬁ

oo o ] ' 1'1_ o o o o o d day 1 o LU |
gunsaif i uwaauagiuasgethmaa  gilrsaidmuadwuudain liaasdhldede
w oA 1 3 @ daa a ! oo | =
WHgTEIY s zvi ez dNweudetugionnadedasinmslgaiys udeanulnlsy

a A 1w < = ¥ P> @ o o g
¥099RTIN5UgnNYA1e uazmdanmstgnantoatiounlasld Tastiednieldmuadwouwda

weraaluzilii 2.4 (n-w)

e L

- - Primar LY ST

Vertical rotor
with grooves
on periphery

/Helical rubber rolier
Squore shaft-v‘

| I o A 7 7 S 2 8
ot "y

G N

“-‘Secondary hopper

. L sliding sheet
~-Delivery tube

b. Gravity seed metering device. Orifice
a. Vertical rotor with grooves with rubber roller with helical ribs

= ¥ ) o a v 3
1) Qﬂﬂﬂﬂﬂlmlu’lﬂ\i?“i‘ﬂ‘uiﬂﬂﬁElﬂﬂlilﬁﬂ "U) qﬂwaammam"iwaaanmuusﬂuumﬂan

- 7o ® < '
Eﬂ‘fl 24 qﬂnimmﬂuﬂmummammumm



{perspective)

v L\
. =4 '/(
wtred roller Straight piral

)
r “JConstant e Hopper
& ‘ - et
e
Noral T -
\{/ ENorE%wmu' e i Reguiation by
Spring \;f_ Lposmoe i sliging shaf:
Tongue V- Spout
Housing
o 3 =3
1) Qﬂﬁﬂ'ﬂﬁﬂ?\?ﬂi&’ﬂﬂﬂ”ﬂ?ﬂjmlﬂiQ 1} PIUIRAT RTINS THHRYT
vl vruImremIeen
o <! "‘-'
Studded roler
&7 wide passage
. .. _Gdjustable T
’ speed -Hopper
jrange of
spaed
b adjustments
Spring 7 \‘ -Spout- -
Tongue Housing
: ' ¥
?) gnrgoauULly ) gIMUBALILLAY

l:i oo o = F 1
3% 2.4 pilnsainvuai I IMBEALILEIE (AD)
o ¥ S 1 o 3 = 4 o 1 ;
(3) dalasag daifatesvsRtmhnidanthauienseamdaiivad lilauses nieq
& E) =] o ¥ o a ¥ g t 3 = v a
wopauazinIoIlgnisziginsalitlases  dmiuldwassnsdluiesmennudnuasssogvinam
; =£ -3 ! o Y -~ o d’t’ = s 1 da
giuaue anuanlumsilgniuegiusiavesivy uazszauanuyuiuay - gunselitlasosnanis
1 9 =t 3 = 24 a daa ¥ ¥ ci = = d'd. t
AasesldFoudes lasinEniznunszmeuaufifiiinudesiiga MswiouaunaszyIBanns
Qt d.. o ] as 1 Ao a [ ] [ o A
gasdungilnsaliaseq duilaToIlaninaog1anINAoNITNIZIIoAIVBUNTANY lHLAY LLasAITY
adnauesresmuantunsdlaaudmena Mt sanIzy A e IatlaTsa iRt uNTIRINAY
- oA ) W a o & Y a4 Y o A w '
YoIAURAIINBIRINEI  BymAvesAuszganantuaelln  uaniimaneauiieanilases

A = = g/ ; r = G M A 1 = =
waoufi hl tazAuIzanaINeIdlsyunNB LAY wiadsianasllluses swanhanuan

¥
=1

Aty antlassatatuilszmnaiag 14és

(3.1) uuUnyY (Rotating Type) dmsum3sansensayity wziivnldglnsaiila

oauvuniu Fufluimsnulaiosns) (Single Disc Furrow Openers) #azauillazosg (Double
Disc Furrow Openers)

@ vdlatesuudey dudilatessivmihiidany uazduanld

' £ 9 Aa =) 1 o
Wy ldwthe Fadluamaldiinsasznunszifeundimidu mudasesmmisohauld



- 1 a o ' o’ ] o a 5 ] o’ Ay 9 at
Anwlaamwaufinand iy Morlwasezdesniegndmunieddhavess lumalfinlgs
¥ C; e oar
tasnavasnu lvmumlssuusng
1 v v o [] =S =}
) vudlasewnusesy UszreudoususuGey 2 Ty 1udossin
o & o Y= o -] = ] o o3 r ] o 1 o &
uuIAe Fuzhiiifaiesdi3ufy nevwdaseneegszninnuduliaies sendnfusuauila
= 9 9 ] or a t =Y =
audwdadusesgdind  msfuussnavesnudasensldalSwaznizuenlalasin vuda
soqung annsoiouneldanmiuvateiluuy Auszgandn dwdetesnheudases
q' 1 L. - | a o 35
HULAYD AR T0AR TeNTUUA @Y 1A
(3.2) LUDBYATUN (Fixed Type Openers)
= & ] Ky F-\
(M) Suffolk Coulter ABYUNTOIAIAIOILULUIO AN (Shoe - Type Opener) il
1 or =] o =1 [ i ok
madlaseuiiugld’®  fadadu (Shoe Coulter) Wimiamdnnasunzannsanlfond Fewoud
dnuagituyudes uarlfohldumds  Wiarwsodudulddnmnzausumslgniatusedu
df ot =& o o et oy = 1 5 =1 o w
aun danuaniunmslgnmivewouazawnsodhnIddluaamauilnd nevudainezgady
A o = =] Ls ' ch 9 o L] v 0 a A & A
wiehanuludumiind pilasaidesewnniitvyldfusdanivenedmiviniomoonudais
[ = & 1
() WuuIDY (Hoe Type) dnuaiznisiaauvesgilnyaiilasouuyioy
.3’ 1o ar v =1 a Y o 3 3! 5 3 o ¥ o 1 s o =
Yusgnuyavsutalesimisnuazsdnningy lddumthuazdudaiividareazld Tuile
e a s e ' A o 1 o
veurImNAIUARAeguu TasmIsaSsidacguu Insunios gunsalitladsauuuvowine
ey o o g o df & da ¥
18aTuauummosiiaua higunsomen 18 luiun ftvhsdomnn
o 1 ot o
(M) 11 Runner Wugdnsalasaiiiidnvasiuluicen Svevay
mnzdmivmatlgnlussduaun emwmngdasalilasesdianueny dululasdadniuses
= = W o = ¥ o @y A da
lufiauuy Runner aziBos lddnimds dowlfilgadunndudninauaziydy q famlgnly
or dy
SEAVAUY
e ¢ i
@) wvunwdmSeidey (Shovel Type) Huginsaiidasesiiidnynzuny
¥ o o o a ’ o o a
wu1A 100 Wy, i sudad yuvesginsalidasoviimniaaauuaziiugilamman aunse
o g gf YY) 1 9 ] ° o T [] @ o
aoanlasu e Aumdsiadatenlszneudie vovusda uazvieldils amenvenaalia
3 3 9 [ N 0 w o a 3 g =1 o
flaus 100-250 wu. Aumasvesrhasevssilisesdmindestuduudsvadousnaumis gilnsel
AlaseawuwarainldhomFosisusuginsalidasewuue
=1 3 ' 5
(9) 1UV30991 (Shoe Type) Ansanenaaafia wazijoided1edeiag
1 P A4 A a1 o ar o ody Y A gy d roa
Tuusazunuiinnuin@eriuseilesiumsgaiuvesduidmuuuazd deldimdnuiubo
W o =4 as 1 g v [ 1 ar
dudahiouasmda dddmdhaveades wiauazilsiznsearieu 50 . Tugeslesiunsen
ol - ] ﬂ 3 9/ A o o ] a Y o o =1 & oA = [
AuveIRUgnuUuily 2 e Howmilad il dawusndesdmivwan sudlunausodallio

Andrevesesdlesiunigaduvesiu ud hiRafilawietinuda wazvioldils Taudndilsey na



10

= Y & A = 1@ o r = 1 a’ '
aaﬂm“ﬂuLmUﬂaagmamaﬂﬂmmanmmu mﬂmmxﬂﬂﬂmﬁummﬂu ATUETIVEIANTIATOI
wlun1snAoARL 1130
@ o I ¥as
() WUUAINNAUNI (Inverted - T Furrow Opener) 1Rfumysenuyua
a o ar 9/ @ v o = ted = = 4
wannlae Choudhary (1988) AwmsuiFlumaviesawdasnnluanmau lan lulinseiouau 62

1 o 1 & =} A = 9 ] 9 2 = = ¥ =4
iladeatladudluiaauing Insnsznunsaifeuautisstioldiseiyau Ta ldvessiaG

Single disc {(Seed tube boot

D t i
foffnd dise oubrte dise [Boot

it betwean discs} Hoe-Type Full or curved
{With wide boot} runner

I i

Shoe typs with boot inverted T-type
for ssed tube only furrow opener

Chiss! point type
Shovei type with cpanar
double boot openaer

- = o 1 o o A o A
11 2.5 mingnsgilavesdmivnToavisoaaaNY

]
=

Taoiigalh 2.5 nanaiisdailasosriinaisi lana 13 ludhedu noz1l

2.6 LAAIDIANHAULYBINITIIAT DIA LTI AYEIA 1T AT DILLIATE



11

Hood —
Scraper -

Rotating disc -

s

AR (LR U TR VY [EEUTE. [RCCNENE WY
PR RS -....--‘;n— . * s % o0
PSR Va Jddad e ddd r‘_,_:_; - " e

Suffolk coulter [Med:um Runner type {Law 30l Single disc coulter Double disc coulter

soil disturbance) disturbans - (Medium soil {Low soil disturbanca)

disturbance)

Saad tuba Standard

.~ ~Shovel

%03 movement

Sideways —~Looss soil

$oil movemant -
ARV . 2
——— -
L I ) 0)
I X K¥ had
| —Sead

Hos/shovel type opsher — Fartitizet
{High soil disturbance}

T- slot opener (Minimum Shoe type (Low soif
30il disturbance) gdisturbance)

= W 1 [ o o 1 1
71 2.6 dnvagvasseatlgndmiugiinsailasesuuuniey

: u.: ' . 50 ~ 1 )
(4) wssanaviazsrduiiudnilzneuveunioslgniivimihiinauanlfiuuie

) o & ¥ g A yPu oo d = @ 4 a A a ¥
Wy uazdadulwdeiylddudadunaady  warfrunnuiuludumensenmazniodudy
] o [} v a9 - 3 A 3 a4 1 = -
aelll  gunssinausouasdaaudoutonidimnzey  WeldwdaaunsoogluAuluanmi
A o ﬂ’.’ g 1 A o o o o A 4 I
minzauieefuauazien ldednilsz@ninm dmiunToaosalulszmelvedming

1. ) o 1 ) 1 [ ~
vz hiliginsaidnfu gilnsalnausewarSaRuunudie uaniRagaii 2.7 uas 2.8



12

N

..

‘/ﬁ/ /r% -

Single covering disc Doubie covering 4iscs C

m

Covering knives Caovering chains Spring covering

3% 2.7 AINaUULLN1

Wide presswheel
-~ Single-rib presswheel

. -Double-rib presswneel

i
|
N N
N AL

—~ —— Marrow présswheei, . Split narrow presswheels
. \

rounded

J Y

---Dual angled presswheels
Dual

311 2.8 Aonauunz SRR A1

[: /

overing poddles

-— Narrow presswheei

wide presswheels



13

e @ e A 4 A 1 fo 3 <
(5) nmiunda mhihwasfignildeseonsmalnsaidimusiumimas asllty
' o - 9 L4 | 1 8 4 g Yo o = ﬂ ] = =t u".:
sosnuntalilavgdnsaiilates viodwdanlsnuagniauntulansnTonaaan wazing
o t 3 -] qr [ ~ Yo o o A I LV | ot ¥
uuyidaselAmasanaslaguseTiudiveslan uaznvuilémastundon dmiunrniiglss
] o ¥ = ] ' o g o =) 1 1 i 3
spamdauilang sz ldidanisnsenuveundameluoiiudaysziinonessozisseving
4 A 1 e A A F w 2 &4 3 ¥ o & & oy el
araanlgn  wedudsalegumesia Asguh 29 Tumzmenlsasedifladenmauiialvingy
W g 9/ ] .: A == ] Y
minzauiudnyaensldny  vazanumnatsvesiunsw ldtanavee Iddia gy
bl
Faw wriadhuglszinn18sad
. R = w o = 3 Ao ]
(5.1) Spiral Drill Tube flon1¥tusnlunts Wandvawdaddnyaniluduman
ar 1 ' = f 1 = o @ 3/ a4 [ a’
fhuiuegsouanie  emnindase EaFezihale Tvwilumsdiudilamfinstuszauany
4
gavesied lodla Ihimidnwuaiinauwe dlinnfonwsznnaemaiigaing
. e = v 1 =% -

(5.2) Tubular Drill Tube H1910/1 oan3ananained1alaedianila aziivase o
= 3 w - v = ] A & o \ d‘dw
ptiasoge thvtinun uasiinmgn udezdnvsehodie Taudsirvminmelussullanddnume

1
ERREA RIGTO

(5.3) Funnel Shaped Drill Tube 1)52no1ud1egansiussidesuadwudadiu
p )

o

e ngl 3 a oW 1 =Y dy @ o a sAw o A o ot 1
Taslé l9ioolvinsodaiu  vesilafimuzouiuingauidesnsdudesiiianyas lums lvald
! o i o ar o P o '
Aevmzadn warausalszendldtunsveendlold munzdmiunSeweeaniimsdunasvengs

o [ 2 Var { G Aw o r l ] 1 gt
Tuvazdufes $awihld Taghlvamniiinezdh lildaedlusosdnsenitnsamedndhelna
L u
|;ll 8 d!‘ For =Y 4: 4 :‘ o 1 - 1 1 [ ny-'
asgiu Idaduazanfuuavesiiatiszihwilnnnadeanni ldnanuuas hiswnsodiuas
L4 o
sztzags 1uamin
(5.4) Corrugated Drill Tube Wi3noHa W Ingz1Flunsdifeds Iauaudd
=) o 1 ! o d Ay 3 1 8 g
Tumsdnfesimnhmesiiaduan idnaranaouniiiil
g . ’ a ey = ey, a 14
(5.5) Spiral Wire Wound Drill Tube Dfmauiiatumiiaweldd nvwmswal
oy a A & a1 =] = = 4 o A a 3 o ¥ a
dmiimoandielinisimaou  Aveszlinisiateuaziindudanvinudaiene diliiAanim
= ar g o o
@omeduuaaiug
Ed
(5.6) Telescopic drill tube Novziignumizdniy  Huduamddy  annsollfy
v ] r I d ]
o . = 1 [ < - 5 o =
szauanugalununddld ualiaunseiiase lddomededaunduiuildon wasinfians

paRufiusnudonousina



14

l] r~Tubular \---Corrugated ;- Telescopic

|
b 1

r-Spiral [ff’unnel shaped ; Spiral wire wound
|
|

1‘. ;

<
[+)

/1]

=
..

L

AT A~ A v A o v e v
m;

(117777

Bl W

[

= [ o ]
?ll'ﬂ 2.9 NDUNNBALDURTNA

(6) szuudumsenlgnis@anu) nToulgnTaoia liiiszuudy 2 uuw fe Julasde

&

LY ; = o o v o o Y ¥ o
ﬂlﬂﬂﬂﬁlﬂ?ﬂ\?ﬂ@ﬂ(ﬁﬂﬂﬂ) !!ﬁ&"llﬂ?ﬂUWJﬁ’iﬂ']u']ﬂﬂ’]ﬁﬁﬁlﬂ\ﬂﬁ’iiﬂl@]ﬂﬁ ‘IT‘]’ﬁIUIﬂfJﬁﬂ“ﬂﬁiﬂﬁﬁﬁ’lﬁﬂi
A ar 1 = Vo o ar = o’: .dyd't =
lﬂiB\?ﬂ@ﬂiﬂuﬁﬁﬂ‘UU‘UU!LUHQ"IUG]Llﬁ:uuni‘ﬁﬂuu’lﬂﬂqﬂﬂﬁﬂﬂ 2.10 “ﬂutuﬂ@iﬂﬂﬂ’ﬁlﬂaﬂullﬂﬁﬂ
] 1 g g v ] e 1w o o
anusluguanuimidlunehon lillvensznuaedaimalgnnmin - mandsuuila
o P £ 1 o w - 3 A
dnsinmsgnusuniestlgnBina lnmsasswdsgndumiou Tnvdoveunsetlyn #131130

o 4 o ot ' ' & ¥ e A
ﬂiﬁ‘n'lmﬁiﬂﬂﬂTﬁLﬂﬂﬂuﬂﬂi’lﬂ'ﬁﬂﬂ‘u@ﬁ!ﬁﬂﬂ?ﬁﬁT\Qﬂf\qﬂﬂﬁﬂﬁlﬂﬁﬂllﬂzaﬂﬂﬂiﬂﬁﬂu

Plain wheel wheel with lugs Whee! with pags

A = Y o d' - '
371 2.10 yiavsIaDILIAT BLgN WAL LAY



5

ganimslgnueunieslgn  Hilnalnmisvumaeu  Inommsuieidivos
a [l o A ¥ o & o’ ar A 1 o [
unsngeias linlaowalaudieIHfssvitavewuninwes tlumisvumasu  uamsasuulasda
o ~ = o o : o o 4
nsdgnaunsai @ Tasnisnlfuufviveumnsnmes wsonlasunsnaonldlumsiumnaey
[ [
nalnlaoswana
l o [ o o o i:;n w [ &
) aomeamdmena  szuumeneaiiauiuesnlsznoundRamnndaunile

. [ o : g oo 4 o Y
ﬁlﬂﬂlﬂ?ﬂﬁﬂﬂﬁﬂﬁ ﬂ'l'iﬂT\'l'l‘l-Hl'ENLﬂ%lBQ%ﬂ‘iﬂﬁ Llaxﬂ‘j::'ﬁ‘nﬁmwmmm?m%ﬂiﬂaﬂ:qwmuﬂmﬁﬂﬂﬂ

¥
== a 5

YUDLAUNITOWNDAMGI IUTLULDENBAMITIVOUAIONNTNA  §]

DONLLLIATDIINTAA IABDWIL
& W ¥ b & e t -, ¥
(R30I NINANWNTTINHATIZADIANNNINATNTIHINGITOUADY TUAITOBNLLL Laziasn 1y
1 o E 3 M [ ] dl ol
syuumenaamdingnasaasmins Ty G pWNIN NN AN IMIINEaT s uAIsEnINg

" ¥ 1
Adeahaumin uaghamegluanwauynaniu mzaziduszuymensadidiluniosdnsna
{ | = 2 9 4 1

nManmanaTssdoadiuszuuide nureanmvesgdome tasdwiadeuiguus wazdzaInae
msaounaziigesay uazdisim hige

1 L4 T s w ar g Yo cﬁl ar

s oEnoamaInInurad M lgwraslgine Iasnisnaluniesdnsna
- =1 s A

NNATIAYAT IR TA00UAD

(M) nMInlenaaings lavasa

(1) NMIsoonenitas ladolasaionIy

@) nsmenon laslddenyinoaly

(@) AI0wmaana laues

® arsgwneaniaslaamanazdonosou

M) MINNOANHS LN

(%) msoemeamfaAtszu le
2.2 nTsulgndandesililuilogiin

Tuilvpiunuasns Wnnifinfenlgnuiemiemseautaisivedinhivne 1nJes

woaaf 1fiuegii lssthumunidvindusale 4 4o 1ala 2 dondesala@ua aunamsld
a g o <k [}

wInmeeailunadssrinmaigruuu@udslfussaunulgn1déd  dgnldlidhuer wezly

g = v 4 =4 [
vuassgdansnausinulugrnamsilgn msldnieaeennaaszseldinuasnmansa
o ¥ J o 9/ \'lﬁ’ﬂ =t o a 9 o 9 = d';
denidisatn  dlidgeldithues  uasiiSasinsneeanaduauesi inondndtu  uazan
1 gl e o v = ﬂ A d ¥ = as o =
Aldt1e Taoneszaandeszillunieseentauuudodss puanyusHiryne

9 o -3 oo
) ¥ ldsada annsonveadaldszinu 68 15/

(v) Ugnity ldvaneyilalasmsnifowuiveen



16

»
@) thgnTddiunn dgn1&afar 2 uoy vazdfusszseniaundldnwdons
o ] W 9/ o A ' o 4
@ Sudasimsneeamtaldmudosms lasnstSunldouuruvse AN TUFE 0
Ufusverszviedu'la
(@) dFuanuaniumsilgnldazain
Vot 1 e = 'y =
) I8wnasdusoladuanldnnyia
(%) AU wAEAIN FouLTULAZIIFITNN 1Y
r ; - =
22.1 dnilsyneuveunieseeaiaaUUUABIDY
(1) lailades
1 = a o 1 (=] ar o LY - 1 =Y o o [~
lodlasestadanuaturaalretioanis iihfnlasesaudmivvesaman
o/ lg 4 at 4 g W ¥
nloansadivuaunedSuarudnniahou llmediuszezsennwedld  Taomsaa
o as ' ] 1 1 o A =] wr ¥ 1 o 1
amotionday dvesnladasesziusesaendaitondalnanndvinmomangies
a0 o A4 woa 5
anunuteIn lnssliunumantaienududi liige
1 o
(2) Nowda
T = 1 1 ' -] o ' S
Wuenamiadnladosznigoinnosnveswannindwaznilo  vowaal
¥ o A gy d 1 o w M a da 4 & 1 e 4 a g
Wuriuguona1e 42wy e HuGaa Inaduagain dmiunyrianiiuaadn nerhudaiidu
FugUaNA1e 30 WY,
ar v o
(3) faldwan
ar L - ' oy LY o 1
delandatadafiununie  Taodeadagminsasdy amuuaniuvismely
o 1 3 ar e o b 1 o t
d¢ Fumaihueniudee Yszneuduuduiumdauosuiunoon  $9INPBNUBINAAITBYNI
LY 13 3 o [ == ] ] 4 o ¥
AaBuLUYBIMIAB: Auavets ldwariisealladmiunsudaseniiedin 15
1 d
(4) UHUMTDANIAA
T - Y ' a 5) ] o
uiuvgeadaiidnyazdiuuiumanaaudurugudna i 16.6 S1. ANUAUN
J ar = [ -] | 1 =1
HAZYUIAVBIFHIDATUAVTIAUDZ SRS IN 1S HEBAUDALARTABINIT  UNUHEBALIAAT INLIUING
) 1 & P! w 3 o ° a w = = W o o
JuuiursadaiumarRufummasides Ky 45 ssendunnlszay uazlialTadmivhanaa
& o g o
ofloanuuaadalug
(5) doiBes
Y o Aw 3 F " A a3 1 ) o - )
fodoalldnvazdiudomanuruiisminuruveue ¥aznedu  wHuven
[ ] o 1 e 1 ]
WU AU UYEDR wRsMATYeIdaduIsTuLdunseR TRy LAT niTiBnoY 1 fip nauwaa
Y o LY a4 [y i
Taovaizryu AsszazneAunauiuiia vaziandessyiu 1ddndes Tasns Sulonfidungsde
6) mulfuanudnluntineea
o o : ar 2 1 =) [ g
aulfutlszdSunrmantumsvoeasinaziven lasnisnyunasadionn

(7) auasdfusuduse lowuan



P e N
minuemanateIwszeniindimane s

iy 00 e
17

e R T

1 [P = g [ :i 1 d’ 3
auasilfudufuse loduaneaiuamds msdiunlfougdomsomeoaszi
Tanugavesfuivso loduaumedtuanuaiavesdiiiaen
2.2.2 HANATTNHIY
o lrl r o ' 9 Y o r ﬂ =
Tuvaizdiimavees  ladlasesieegaumihazimailaseailuiuieiboaznyy
o 1 3 a o 9/ ] [ [~ [ oy w A =
duniunpeadmypnindald Inaawuneimansgses  uazva@oiiudedeszaznoay
o - o 1 = o o 48’ 1 o
namuar  deAne  gilnseiveeanuuukuBes  luvazvyuiniwwdsiulawgluwy  ada
* - t 1 é ar ar
dnuiueg Tuaasgduais Falldnsinmsuanviniooinn
223 ASMTOUAL
4 4 4 & w 3 o~ ¥ g% ar o
Tofiunmizilgnassinilsudmsaudisnunss wieseuryu udrldnsialiusedy
= [~ ¥ A 3 o 1 =g = [ = v o 9
Aunazureduiroon Jemsszis linsldeuduvuialnguSareireglunlas izl
F ; == e 4 - g A Ayt
winarha Weazaanuazilsz@niamnisveon lia  wazmIoamesailminsoldlununn lule
1 1 a = [ =1 37 a
wi ldusdes luliwewsluuas uas luvaziimsneeamiaudes luud e itlonauiulif
= ] 3t
224 ma@ssunisneulyau
1§ 1 1 & ¥ o 1 = k4 =
(1) AT9TDUIBABNIVOUATOIHEDATINIINUATLNIUBITD laAnuas 1ANed
uia'ly
(2) vasneruinnuTe laud: Sutleaduniu asegBUEIUA1NY LaZIIANAZD R
(3) YFuszezserInunILazA LN
3 or 3 = T ° ] i ar [ 1 5 =1
(4) doudsldwdauazfodssMadludmmisivunzoy sziwealierhndaely
auniwarsliuniveuvededuarninuudved lailasoalszinwmz -3 .
ar i ol -3 g
) Yutleaflmwdingdedealdfodosannsnlivatuasldlszina 3 -4 e,
r 1 o ar = o r ¥ o dg
(6) DN IUIALAUYEBA TR AUNUYHAYEULAA  UAZOATINIT IBLAANADINTS
1 L] ¥ o o ] o
udnlsenouurunseanundldwaa
o i A 1 o
(7) AsvEpLIE SR iNNATABIBYY nNeas IdauAIIRADIR Y TunTsHYY
2.2.5 mslFau
r d- w I @ 1 v n’: = i r a3
(1) ldwsaasdalszuna 2 file Ysudosvesrudumaannamne luliuaalve
W luvuuruvsaauinnu1a
g ¥ o 4 o ¥ o
2) a9 inaveunaalaonisendowesliaosiu  udvyudsibsanazldiiosos
o [ [ o & i 1 ] i
fuwaa arwasuuasdfuti lds wnuwaandoims Taonlfsuvuiauruveeaimuizay
: d v
3) ldwanfvasludang 2 97
a o 1 4 4 ]
(4) WSureanuunisldvaiyosn e limTosmeeaunialiuid el dinomung
() mulgneinvenlnalasduszezialawaziomlanlszuls -2.0 was dmsuy

¥
nsReNdumTgaaiasvounlag

62383



18

ar =)

©) Tunsdifufusoganonuiuly Aimsuldeginudedusuiunle
Tamuzautudifiaau

(1) MsMEeALaIINAIsEURR ISR dow e lIuIMsHEsaAua SRS AR

(8) Ysvaudiuarudninidaudesnms

r E
(9) lusznigmisvoss Wnitudunaasil

¥y a
MIHYUaDIBYY

anudnvesladlases

ﬂﬁﬂﬁ‘UL‘Hgﬂ‘UﬁNf’I}ﬂlgEﬁ

@ =1
M7 IMavpaudafivowin

(Y g = @ ¥ ar
- szAUwaaionasludnases IndiRuedu
A Y ¥ a gyw A oA @
(10) Tuvaiz@onduien Wendedealitunianuduy ilenganis Inavoaudn
A ¥ 3 g { o 1 { [ o
(11) Wenssanogaondy  Ihmsveesivundauwazionlasicu Bd sy
dy o 9
[eInNdUA Y
2.2.6 aathgeasinmn
g ¥ 2 3 o o =3 o 1 £ 4 g '
(1) namslsnuynasalihnnhodeseaynass lasmsdatesawn@aduaig

ar I o1
Ya04 1 UAR
9 =3 n' d‘:l éll
(2) awAdLayasdnilsanasmunIoHEeaa=so 1o
: o A =y t
(3) MeoathunTeIUTINRADHS BINGEINYA

=

(4) YIuRIMIBANILIMIWAAR @I
o =] -: 1 o 1 o r
(5) wdwaTiduggn Inuseaudurueasanvindldmde udwhnnuazerausy
7 [ 3 (] r & ¥ o ar
nyoa 04 1duan tazannegveanies udunulunsy

(6) AITHINTINUNI OMIA WA A MMMz Ty
2.3 HANMTIUNTIBAAUUUNG 1NNSHEBRA

° Y aw A o o
myveniuunatngansen Ihimdnninnensenuidudes “mssenuuuminsainmua
o =1 o [ T o . . .
mu’mamﬂuuumaﬂs:naﬂmmumiﬂqmmmmum (Design of Roller Type Metering Device for
.. . A e am v = A ow o
Precision Planting)” Lﬂu3']EJ\TIll‘Vlﬂfl'I’JflQ')‘ﬁﬂ']iﬂﬂﬂl!.'Ullﬂfl1ﬂﬂ'l'i‘ﬁﬂﬂﬂﬂﬂ'l\3ﬁ$£ﬂﬂﬂ azsuvannIn
a [ ot A 3 ar e
aunsmithilfuldfunisesnuuumrissdgnuunTso14dail
4 o o o 1 o ar ' i1
Q‘l]ﬂ?ﬂlﬂ'lﬁ'Llﬂi]'I‘LlTUlll'ﬂﬂLEUUﬂiQﬂigﬁﬂﬂﬂzﬂ'lﬂmmﬁﬂﬂﬂﬂiﬂﬂﬂ\‘lﬂﬁ'ﬁg Hagluneaigno
o & w = ¢ o o o = o g <
vwaedegii 211 uaresnwglnssismuasnoumaansanszuenivh ¥ lumsveeanda

]
o w ol

LY : ¥ daa oo & - 1T oA w
UATLUAZOIAN lﬂ?ﬁl\‘lﬂgﬂ‘l]’l']ﬂ‘l‘tfﬁ;ﬂﬂ'imﬂ'lﬂ'Llﬂil'lu’J‘Nl‘.LIﬁﬁklﬂﬂﬂiﬂﬂi&‘ﬂﬂﬂl‘h’u&ﬂﬂ")ﬂu



19

o oo ° =] ] a n’. w
vofigUnssidmuadinumdanyyll sioaszgatloullfsesuganeea Tasdminuaznlss
-1 < 1 i a ' 1 =] '] 1 1 u’: i 3
AvzANAmasduiAuIniseen YassIiudanedluseanniuiau 1

4 © L] o o (1 [} roo a 3 o =
weniuvegdasaidmuaiiuwaa 1ddaesedawiui  Fuvioussundaioui

1 T o 1 o et 1 1 o o <
dosnmna hlusewdldeomdaonnainiomsoudy tiimsildes hindeuiufeziianis

o < 13‘ o e o 1 o . ¥ w o = g 1 o
ATZUAIYDAUUDABLU ﬂ’l‘3vlﬁf'l'ﬂ'llﬂ'l—l11ENHJﬁﬂ'luSﬂﬂ“ﬂqﬁlﬂﬁ"]ﬂUﬂqiﬂLﬂﬂﬂqﬁﬂigEJ"lEJFl'] ﬂfJ'l\']"lﬁﬂ

@

1 e -1/ I 1 ] ] 4 r g 1
ansauuniInnai hisnroddeowaa lwieuduld  Teomwimmaan liSvuigedwegly

[l
o

' ! o 3 1 t = o’ o = 9} = o o v =]
ioaunh dnfugiliisesedailudusddgidosinsansusuusnlunsldessidnenn

1]

1 ny ar [~ o 1
FMNIDINHDA uTﬁuﬂﬂ]ﬂﬂiﬂaﬂllﬂzﬂfﬂnﬂuquuuﬂﬂ'ﬁ]ﬁﬂﬁﬂﬂﬂ.l‘iﬂﬂﬂﬂhlﬁ

11 2.11 dnvezmshinuvesgnvoealiuLmInTELON

o a 1 e a9 q‘: 1 3 1 gt ar e ed (F=]
dmiumagnuuuuuudusaananuade 1 nauaseana 1 lusealganiauduiider Tl
1 ar 1 o { 1 1 ° = @ < P o o
MIUANANIAUYDIIN WUABZILAR mmzﬁ‘lﬂamu‘nammaﬂmﬁmﬂ‘u‘ummaﬂuﬁwuﬂammaﬂ
3 3 o 1 s 8 o o o 1 E : @ o o = o
ADIUBENTR LLﬁENLHJ’3’1lS‘I'i]z'n”IN‘E)'H.l‘lmﬂﬁ‘!’almm'lﬂﬂﬁuﬂblé’ AEDIINATIPANITNTEABRIVDY
o W - o = o ¢ Vo ] ] d o ]
waa ldunsAimaaanniznuay NN unaegeindse wu maindeu lvIveaudanvauas
| o o o ' o Va1 o g A
UIIATDINUAILLS 2 ﬂ’mllﬂaﬂfﬂ\1!.'?1uulﬂ‘b'ﬂﬂ’f)ﬂﬁl.ﬂﬂﬂ”liﬂ‘itﬁ]']ﬂ‘ll't’lw‘llimﬂ ne
@ [l g 5 [] Py o I~ { 1
(1) NUNIIVUPNHEDA mmmmmmmﬂummmri‘_lu ﬂmﬂﬁ%zmugnmanaﬂumi
o 1 v ot u,.: e 1 - ] ] ] i
mﬂmmmammaxsmﬂmumumsawmmzﬁums%xﬂmﬂ‘mﬁzu:mwauma:quﬁﬁmmi
[ 1 1 o [ 3 (=1 o =1
@) Jinvesssadrinadiyieldonnzdmiumalasomaaniouduiians fesfiailym
- ] v ar o - ' £ ] i‘_l
wasasluTewazan hindaufuy 'c‘hm‘iﬂﬂqmﬂmaﬂmgiuimgﬂﬂia'Nﬂamwgmmﬂaﬂm u 2

. w4 ¢ o ° o e = o '
a1 uazanludrnamsiudegUnssidmua el weadluzii 212 @wlangu

'
P <

' A e a ' 4 o 4 g 1o P I
nt l.il]ulﬁallaz“auﬁ‘31118'59\3lf)UQn']ﬂﬂ'nl.iﬁﬂaﬂwuilﬂﬁlﬂﬂﬂ VUSHHUAANYUNZ TEVNIZHAULID

g [ o 3/ o At :’ ar o o ° wooar o
guasaldimuaiuaamyuhiuds  ewfdszneudissnimbhminmaalusemartwududady



20

o ' nll‘ 1 ) o w ] ; i i =
Aavesseniulimunn i usudeanuvesinsesiunde) iehizndndosmafailymmanan

' o 1 o 4 a 1 1 r v
u 2 quusunda seamssamnliudaldiuAvessesdn ngdiuduas ananTudulds

i

0

(a} Loading (b) Fall by repose angle {c) Fall by friction angle

- < 1 &
?I')JTI 212 ﬂ’i'iﬂﬂﬂlﬂ\‘ltlmﬁﬂ'lﬂiﬂﬂﬁUﬂﬁgﬂﬂﬁﬂ'ﬁx‘lﬂﬁﬂl

ar : ] 5 @ = o = ] 1 -]
Anlusemseaglaumbaniagminainsandaaaslusn - 213 heneddounda
¥ w oaa ¥ d ' - = o A 1
wioniuiimenld  uazwanisvzgoussyallIusesmunlSinaddesnsdonyurlsely
¥ - o ' % 1A = ' ] ¥ v oA
uay  Tasnaldvespnnuduvessesdounnatuiess Idifamsldeondauuundousuiiten
1 9 ] :i =1 ] é o 1 = < 1 =1
yuadne( 3,) vessesnmzdi 2.13 arslivunlngioanuduvessssiidmuvmisnosaidoann
= o 1 & ¥ ' a g g = 2w
woliszvovanma  eo1d lafannumadiuynyessesndsezdsudnios Tasdeslimafoy

g 9 1 A gy g 1 3 > g o ¥ o
yunianvesssuieldwan nansllluseddie  dwuaidanesnuuyBvarsiie:

[ & - a8 o = oo Y =3 9 o & & ar A s
twmwda Hudsddyiodnsalfmuasiuadaniumisnszyendesdiiie ninnaving
- L] J o 13 ﬂ. 1]
nffvudinnliz@ninmmanoeavessosgdaienan fu sesgilamumaoy faunsaaglidh
1 H' :!'. o 3 ﬁ' =;d 1B
seauvuamasumine el 14eenuimisalgnuuimauitin i
=, ey - -1 o e » d
Tinmsesnuuugnsaiimuadua@anunmssnszuen ginsaifiuas uIuwdands
0 = o ¥ 1 EN raeCl ' g 2 5 ﬂ 3 g =
weimuaiSuawan ldediufioansy Aaniuvinatazlsiveaudatsi uiiude nlundnsan Tu
T Ly o -] ’ & 3/ W e
nesnuuusesluginsaifmuainumdauumsinszuen Tasgilsveanldendy duwdd
) a - a9 ar o ° o
wazdend fugingesd uvash $12 Tnauazdr fhinsenay ginseldmuaduudauuy
1 ar -1 i
nIInTsLen Mg AU ARAY ARSLLaZ 11
o o o r o 1
TumseenuuugUnI gl MMUAT U IULAALLLNIINTZVEN YUIAYDITDIALSUINYDITEA
o d o o [ = > o
sﬂumuﬂaﬁﬁmmmmymn TuMITEaAUUBYUIAYDST BIRTITON IR AT D N ALAZ S 1uIU

=

o a a4y = - ur 1 1 = 3
‘Uﬂ\'llilﬂﬂﬁl.u I HAUUAINADINNIUIAD ﬁ)liﬂ?iuﬂ’lﬁﬂ@ﬂl&ﬂﬂEﬂimﬁ]ﬂﬂ‘iﬂﬂﬂﬂﬂﬂ'ﬁ 5 fuay

° t o o o 4 A @ 1 o o
Aumusvasqnsaitmugiuatailonyu i 2 Sumisfaanslugiliizgs



21

B P

o+ | \&

inAawlslunnsaankuLse e fwdaudslunisdtsuaatu i asean

g ; . 2
51N 2.13 315 19v03T0vvang amany

¥ & 1 [~ =1 by i a1 Y 1
dx :Lﬂuﬂ?’]ﬂﬁﬂ'ﬂﬂﬂiEN"r’EUEJﬂ“INﬂ'JSﬂzﬂ'Iﬂﬂ'l’lﬂ?’lllﬂ‘l?‘l]f]ﬂkﬂﬂﬂlﬂﬂuﬂﬂ lWi"Imﬁﬂd HAuagnI

e O

=48

' a = o o . ® ¥ o_w o
Liﬁy’J‘W‘]_Iﬂ‘ﬂ‘é‘;LﬂﬂﬂTlﬂJlﬁEl“ri'!Elﬂ‘UﬂJﬁﬂ uamﬂﬁc?fﬂa1%'mm’1umwumm‘1mmﬂﬂmﬂ U

6, umupuitlavessesfeyusvniwduass 2 dufireilssdufiodunanangaiuduldiga
P ¥ A 1 ul < o« = 1 _ay 12
quinmaaziduininnngatawssmusalifigaguonals  yuitlavassesiiosqar e

b1

L 1 \ = =] o o a 1
i uadnioniu ldassilddsz@ninmmistlowmsminesalia
3/ 9 T %) Ao o A P o al oo o
B umppgudovesisadudunlsillanuddgigadwmiunseeniuginseifimuaiuu
< 3 N [ = ;
AN INTT UonveunIaetlgnuuiniugt maElinanumsnenmnIn InREUYBIIAT
[} o d‘ 1 1 9 a ] d‘l d‘ 9 3 1
g TamanfasyeonuninssanseandouiunaNAmIARAeY  TEARRIIBLYLATUSHYBIT0
& [ T i o ¥ v A 4 . g4 a Iy =
Nt ogw lifaudioguAaugnoyess a9Banius svseafvzlingannd &1 6 A any
3 4 s [ [ y
MU EFUITHINANNRATAMADLYBINEIRUATINYVeGBImEeR  Ads IFsznouiisanlums
BBALULYLAIUG D938
1 i o 1 v a 1
B aunuumaduenvessed Huyuiidivua 49019893 IMgoANAZIIIUMIBT0IFAR47 09
»
MopA YuTiAITTeuN1 AN UYIYes BaNINRIWAY Matlouniaanases uaznisnuenvzil
=) M =3 A ' [l
dszdntnwmdr ddeamsuaagatioudiseaneealdazain yumedmendesiivuinliive
Taly
o e ' Y oAy 1 Ay o0 ¥ an ¥ A w 3 o w4 aa A
R wnuiniivesdiulfsiiduses  maidusesdedidiulduietlesiuuiaiataniolidadunn
= 1] o 1 1 1 E=] =1
Anfuses uaziritau1fsdoalngnidu IAsvesduuia
1 ¥
Tupeulumsssnuuusesmvaaaslitiuden 14l
=
(1) 11 4 NPYIAYBIUVAR
= " a 3/ [
@ w1 3, ngiigamiriesiiulyidonmasimun 6

() w1 3 fmwzau



22

o
(4) M7 R AATINARLYOUNAR
aa g = as o ' o

aunsamIdlunsdifwdaiughs davaensmedialusemeeavedaniimaly
= o & 3 1 = o ar o o v w o
wrmaes) dniuadassvan ldmuiemadersunazndeunfu maimnevanuduiuives

<o o o @ g 1 ' z § -
ginsaldmusduuwdanumsanszueniudusniwesiemoeans 2 nlinsanglfen
7

w ]

a & o o o - = LY
8 ﬁmxﬂzmmmgmmQﬂﬂ‘mmmuﬂmu'mmammnmaﬂszuaﬂmamug‘uume Iﬂﬂ')ﬂiﬂﬂ

=i.

2,13

Ed b4 1 ¥
UYL I T a O P v Lo e a e Y i
unvdagi diuddmuadumissessomooadefoutuunuis o fesuamusumediud
" o ot uli‘ & o o o = < L f
vedsBanopAIANINUALUeY AnjudigunsdlimusdnumAaediam o aunsaetinglddsd

a:9+ﬁh—9n @1

o = 1 oo =t 1 d  w Af e ® 2 o + & ¥
Hin o iawnnngandsaniu( @ ) ssuiamdanuium luseapfudaluseadyloald
° 1 1 d' g a & ~ e 9 o ;
6, dudumiiesdesiiowinumtounasdunsossug 1aaed
9,:¢,_)6,,+9° (2.2)
o ' L ° < a a i I a
twuisdlugdnsdihmuadunuudamnmsnszuen Toniwaetsnduninsz9iosd
= 3 A ' = q = ' o r '
voswan  tilinnuseannfuldidlunmsmnfzwanguveandaluuiazssmeeasentily
i o [ <4 a ¥ & 5 3 '
U MIVIzADIARd IMIUTBIMEBARIILE 2T ougAvEEARER BV uATY el R TsuzHissEn g
a 2 4 d o o a¥a = w < o §
vauas 861 Istaunideanusssugteadiummai WiRanudenefuade wosiild
o = (3] 1 o ar =4 at 1
natlumsdnasamanaagiowmsen lifvane luntsdmuassAumansznvewdia dasiday

& [ L4
vouTlAYBIsBIAD360D9M NUTHIVBIgANBEANTIASTUBATINLAGBIR T

2.4 mabiiiuanunindivesnalnmsneeaveanseulgnudaRaImannnTgIu IS0 7256/1-

1984 ( Theoretical spacing, X )

ﬁ cam & Ao ¥a ra Y] 1 g 4
shdsmswiiiunlainsenanaiud TaoldnsimaveaszerseninaduFagilun
o i by I 1 5 ar q‘y r ld.
pseziivawdnuaz 1 Large peakoflndfussesfideens, Small peak wawyaavogiiszos
[ [ 4 [ ¥
A1 uag naunTIiuaqeszezidutneg waiilpsnnmsfanyazasiazedeiinnuming

1 LV - V=1 g'l 9 [t =S o a‘lv
AU WTEMIR I lunGulaanunuennn uelssazBeaaatl



23

Pearcent of
150 560 5507300 350 400 450

K ]

Zone

Zone

15

\0[

Frequency of spacing occurrence (%)

a 10 30 40  »>40

20
Spacing batween plants (cm )

11 2,14 nswisns whinsopniiu s e

241 wisthannWesmiiy syhagait
Zone 1 ={0,05X_]
Zone2=(0.5X ., 1.5X )

Zone3={(1.5X_,,25X }

Zone4=(2.5X,3.5X ]

Zone 5={35X%

Tef 2

23
4 i 1 I Voo o
o [ba)Minefls 305NN 2 ud s 2 wie b 1593 b 290 Tng X i
=
wozlgnnmguy
n, = VYT UzTENIAURed i Zone 1
n,= SIMYDIITBZIZRAUTOY U Zone 2

n,= SWIuYsIIzEIEvAuiegly Zone 3

]
=1

n,= SwIuvesIzEsEndduiogiu zone 4
n,= Sauvesszuzszuiduiiogiu Zone s
N= 0, +0, +n, +n,+n,= SNIUVDIz02 T2 M RAUR AR TR
242 moiri g lumulugraseg o
(1) AxiluannunIwnIsnuen (Quality of feed index .A) A0 SoazveIduInYeITZEH 19

IEHINAUANINNT 0.5 oz YaitRy Lsmvesszezdumimguedly Zone 2 (Fudinduda
suzmanguRvous Iy



24

A="25100 (2.3)
N

¥ 3 +
ANIUAT A TunaueasNganwlumIneeaieg

=

() Astiurasmsngsanamudn (Multiple index D) Hudwiitaendnnazaslgniiaa

a @ = o < ¥ a ' 3 Ay 1 A ' & £
ﬂﬂﬂu)ﬁﬂﬂﬁ‘ﬂﬂz‘ﬁﬁ’lﬂmﬁﬂ) AT SBEACYOINIUIHYDITLYS T H AU NUD BN ITH I BN IN LA T IV U

UBITTHSNWNGY)

D="21100 (2.4)
N

¥
Aniudii D dos uanahgunmmsnosaiias
w o ° ' ¥
(3) ArinaaInITA (Miss index , M) Aviinisiuds %’aﬂawmmmummwﬂxiw’mﬂu
HNNNT Lswuedszrz R ngEg

n, +n, +n;

M= x 100 (2-5)

>
Anjudii M desudashnunmmIvyoaiigs
@ anuuudiluniveea  (Precision, ) Anuuiud WhidsiiSannunsisuvss

1 1 4 = o A -
spUzvsTHINAL 49 ldransynunmsArnITaaInLSa (Multiple) tiazn 1313 (Miss) ALY

1@ o a o ! é’ ' . ),
unuﬂni’luﬁmlixﬁnﬁummmﬂﬂhwﬁLﬁﬂﬂju‘luﬂnwms:ﬂsﬁ’uﬁ’lﬂf’l’nui:ﬂzm\mqyﬁ(Zone 2)

S,

ef

C=

x 100 (2.6)

] { 9 1
Tay s, HuAnfieannnnasgmvesdoyatus Zone 2

mmmuaiuihdnnmidlizinimadnliae ©v) andlfazeenanguidh

qray §F

Qs =3 1 [ o ei a 34 =y [ =Y b1
A3 uaznIwaIsaAm UG Riseusu A Tumalgiades luidu eeaz 20



ni 3
v o &
fn5aﬂnuﬂﬂllﬁxﬂ?l@qﬂﬂﬂﬁﬂﬂ?l‘ﬂﬂaﬂﬁﬂﬁﬂ
(7] q:r =
3.1 ﬂﬂﬁm:ﬁ“]Qﬂ]ﬂﬂ‘lﬂ“ﬂﬂﬂﬂ?!ﬁﬁﬂﬂﬂﬂﬂﬂ

Tun3aM A NE UL NN BN HADIO UM ABIHNTALBE LAY T2 NG 108198 200 kA

0§ PN Y1 a w o o o ~ -
'ﬂﬂﬂulﬁﬂﬂﬂaﬂﬁﬂ‘151‘Ell5“ﬂ'l\'lﬂ"lﬂﬂﬂﬁliiﬂﬂﬂ]&ﬂﬂﬂﬂﬂﬂﬂﬂlmzﬂﬂmLﬁN AINTTNN 3.1 Lo ‘;ﬂ‘n 3.1

=t o o 24
AT NN 3.1 %u1ﬂ%ﬂﬂluﬁﬂﬂﬁlﬁﬁﬂﬂﬂﬂﬂﬂ

mu1ﬂm5ﬁ(nmﬂ
GMD (mm)
a b C
Max 12.00 9.96 9.05 9,87
Mean 10.00 8.98 7.59 R.82
Min 8.50 7.90 6.25 7.75

o

e o a
gﬂ‘l’l 3.1 ﬂ'Hiui’ﬂ’lﬂﬂ’iﬂﬂ’lﬂ'ﬂﬂﬁﬂ?mﬂﬂﬁﬂﬂﬁﬂ



26

3.2 MIBNUUUNZWE

L or =3 : o 4
MIPERLULAZRBRZAYINANYAZNIIMENTWYBIWEAR  ileiimsmving lagndovo iy

o a o Y © a P
HA7 AT RN AT HATUIAYBINT SRR BN I T NAT L MAe9a5199 3.2

A1319% 3.2 LAAIVUIAYDINTYREUBIE AN AR nAR

Adacas) 20.00
EITJ(N‘LI.) 20.00
qa(ua.) 14.00

a ar : a ) o o g
ﬂ'liﬂ'!ill]ﬁf?'lﬁiﬂﬂ'lﬁﬂ%,"ﬂﬂ$ﬁﬂ Lﬁﬂﬂ?ﬂ'ﬁﬂﬁ]ﬂllﬁﬂ‘ﬂu1ﬂﬂ3ﬁﬁﬂﬂ'lﬁ'illﬂTi'ﬁUE]ﬂL‘lJﬁﬂTN 2
= 1Y 3 L o k. A o 8/ 3 o am ey
FUR  ALAITTNINITE I TRIUUIIADUAZTT HRUUVLIRDRINTT I NNTWIHIIZNTINDERAN !La&"h«l

\ ° Y o d A A ° 3§ > {
ﬂ’)u“ﬂﬂ&km‘ﬂ%’mﬂﬁﬂ]ﬂdﬂizﬂE)i]%“ﬂ'!il'lﬂﬂizﬂTHu"thﬁElﬁil:,"‘v’]'!ﬂ'liﬂﬂﬁﬂﬂﬂ’l‘i&lﬁid'luﬂﬁgﬂﬁ 32

31 3.2 mudassvesnsieitlFdna naednaa
3.3 NMIBBNMUVIIMIUNTHISHBIATA NS INT WO

o de o o &

1nquduee LHRyu uag K.UKim dunlftumisenuvuglnisidmuaiwiumbe ¥

o a ' o4 a 3

mrannsnidlumsdmuainnuvquussnsvseatesnquudadimasiingn  uazvoaualla

Y ] 1 ol 3 1 =} 1 o ;a‘ °
TaolWiszozvinti 9 fuluudazvgu uavinnguinisesnuuusemeeasimumbondiiondylyl
¥ ¥ ) ) oo el L] &8 o ¥ ﬂ w

aiauaz IrauTanunduiilgnied  wedaulaslvisewsenusnssnuinniunoeatiudnyue
Y o A 9 ot o’ dy
neAedtemy iddnyuzdadl

(n) E’nﬁ'\Bm%ﬁ']ﬁ'll?\ﬂ\ﬁlzlﬂutlﬂﬂﬂﬁﬁﬂﬁ’llaﬂﬁLlUﬂBﬂﬂiJ"liﬂﬂi]']‘H‘HﬂE]ﬂ



27

d [ 1 v«'a 4 a
@) wasyrmnmsanasauudassliiamdeslnaannaslusemesn  sflunmadufies

o - o 4 u -
AuvAnFngALUUNITANLAAT I anIHnAALNY

3.3.1 H’!i?l'lu’}luLL‘UU‘Uﬂﬁg’ﬂﬂﬂﬂﬂ
= . ) g a [ Y a3
VIV V0I Wilson T.M. ﬁﬂ sh‘Tﬂ’J'ml.'i'JI,‘INLfgf‘lnl‘llFN‘D:@WIE!E]@lm'lﬂ‘llﬂ'nllﬁ'ﬁ"l"ﬁﬂi~fl

4
vounseslgn
= 1 o
1) anaanaasusala@uaiunydr 4 amns 151 1.229 km./hr.

(2) SMUAANNTITOVNUMEDA 30 - 50 rpm.

wisAlaureen 110 (Vx101)/3600 = (27Tn n/60

=1 g o
= A s aBadunians s (ko)
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80.00 - |
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y 5000 ——50 35rpm |
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* 30.00 - =60 45rpm |
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10.00 | o |
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i\ . —4—70 30mpm.
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¢ d s o 8 = P ¢ a -
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4.3.4 HANINAGH
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HUDA(pm) (km/h) (%5) {cm)
Ao 1,7 1100 rpm 30 1.35 10.18 37.21
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4.4.1 ylszasAntsnaaey
(1) eNMIBATINTVLBA
(2) o1 AN miense uazdevazmsanlon ufalsefninmueunses
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(3) '3'ﬂmm§m1mﬁu (MC)
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(rpm) (km/h)
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20 cm. -- — - -- --
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Sowing equipment — Test methods —
2art 1: Single seed drills {(precision drills)

’44

Laﬂfﬂﬂ! lﬂf

JuARDIE

} Introduction
T

The aim of this part of 50 7256 is to make available to test of-
fices and other interested arganizations a standardized test
method permitting reproducibility of tests when they are car-
tied out in geographically remote areas and/or in differeat
climatic conditions ; the main objective being comparability for
any one modef of equipment.

This condition of reproducibility limits the number of man-
datory tests which can be used and eliminates mandatory tests
in the field. #However, these tests may be carried aut
optionally at the instigation of the test office or at the request of
the manufacturer.

1 Scope and field of application

This part of {SO 7256 specifies test methods for single seed
drilis {precision drills). “

2 Reference

SO 7424, Agricultural equipment — Matching of wheeled trac-
tors and rear mounted implements — Code numbering system.

NQTE — A future Internationsl Standard will deal with classification
and terminalagy of equipment for sowing and planting.

3 Definitions
For the purpose of this part of 1SS0 7256 the {ollowing defi-

rivens geply.

3.1 single seed drills [precision drilis): Drills whose meter-
ing mechanism distributes seeds singly by means of a burying
device at predetermined intervals 1o form a sowing line.

NOTE — As e greal majority of sowing eguipment has equidistant
SPEIMGS, W tesiz refer only 1o this 1ype of equiprment

3.2 sowing unit {for seedl: Unit generally comprising the
metering mechanism and the burying device.

33 metering mechanism {for seed}: Mechanism which
takes seeds from a batch leaving the hopper |nd1wdually or in
groups and deposits them in a line {or row}.

3.4 thurying device: Device generally comprising a coulter,
a device to regulate the ground penetration depth of the coulter
and a unit that covers the seed. .

3.5 coulter: Device for opening a furrow in the ground in
which the seeds leaving the metering mechanism are pfaced.

3.6 flow rate: Amount of seed distributed, expressed as a

number, mass or volume of seed per unit of tirme. 1}
—_— —— =

3.7 application rate: Amount of seed distributed, ex-

pressed as 8 numbear, mass or volume of seed per unit of length

or surface. V!

3.8 spacing: The distance betwecn two successive seeds in
“the row.

theorstical spacing: Spacing set on the control mechanism
and stated by the manufacturer.

3.9 miss: For asinale seed drill, the absence of a seed where
there should be ane theoretically. In practice, by analogy with
statistical evaluation of results, W
the theoretical seed spacing are considered to be misses {sez
6.1.1}

3.10 multiples: For a single seed drili, the presence of two
seeds or more where there should only be one. in practice, by
analogy with statistical evaluation of resuits, ali spacings less

than 0.5 times 1he theoretical seed spacing are considered (o be
Tnuluples (see 6.1.1.

1 For precision drills, only the number is to be taken into consideration far flow rate and epplication rate measurements.
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aneral test conditions
jeed drill ~

Selection

sed drill 1o undergo testing may be selected by the
antative of the test office in agreement with the manufac-

sed drill shall, in zll respects, conform strictly to the
cations, which the manufacturer is required to send to

st office in writing.

5t report {see annex F) shall specify how the drili to be
was chosen.

Manufacturer’s instructions

ae drill in accordance with the manufacturer's instrue-
which shall specify, among other things

the maximum forward speed and, if appropriate, the
nimum forward speed, expressed in metres per second;

the maximuem, and if appropriate, the minimum number
revolutions, expressed in minutes to the power of minus
ie {min—1), and/or peripheral speed, expressed in metres
r second, of the metering mechanism;

the species and types of seed which may be sown;

the metering mechanisms suited to each seed species.

Checking of specifications

-echnical characteristics supplied by the manufacturer shali
dicated in the test report and shall be checked.

Seed

I Types

tests shall be carriad out taking into account the manufac-
s specifications.

1.1 Single-purpose d:ift

2 seed drili 1s s1zted 1o be speciically for one or more 1ypes
ecd and/or distribution methods, the test shall be carned
exclusively with the seeds indicated by the manulacturer,
, as appropriate, of the size specified.

1.2 Muliipurpose drill

e dritl is stated 1o be multipurpose, the tests shall be carried
with the foilowing four types of seed:
TOUT YRS L e

X ga = ‘(_
(ARAYTH N T A

€ prl . T |’1.-_::{;-:_. Iy
it R g gL B

— type a: a medium size round seed 3 £ 0,75 mm in
diameter (for example, pea or a8 coated seed the coating of
which shall be smooth and of a regular shapel;

— type b: a small seed of reqular shape (for example,
cabbagel of diameter less ihan 3 mm;

— lype c: a large irregular seed {for exarnple, bean or flat
maize seeds) of diameter greater than 6 mm;

— ype d: the most difficult seed peemitied by the
manutaciurer {for example unpelleted genetically mono-
germ beet seed, carrot, etc .

NOTE — The seeds shall not have been subjected to any treatment
which could change their physical properties, except that incorporated
in the ceatings.

4.2.2 Characteristics

The dimensinnal characteristics {scale and granulometric pro-
file), purity (percentage of foreign bodies, bad seeds and
broken seeds) and water content of the batch of seeds used
shall be noted in the test report.

4.3 Ambient coaditions

The hygrometric levels shall be observed and noted in the test
report.

5 flandatory tests”

5.1 Nature of test {see annex Al

The mandatory 1ests deal essentially with the precision of seed
planting and the efficiency of metering.

Each test shall be carried aut with three different units, either
three urits on one multirow drill or three independent sowing
units if each one has a8 metering mechanism,

Tests 1, 2, 3 and 6 {see annex A} shall be carried out with the
sowing unit either static or maobile,

Test 4 {see annex A shali be carried out with the sowing unit
maotiie.

Tes: 5 (seg annex A) shall be carried out with the sowing unit

With the sowing unit stationary, the metering mechanism shall
be c-ven g1 @ rotary speed equal to that which it would have for
2l work, e, taking into account the theoreticat forward
speod @and the adjusiment of the ratio betweeen the metering
mecranism and the driving whee! speeds. in order 1o simulate
the refative mavementt of the drill ahove the ground, an
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descending a slope: incline the sowing unit 117
wards the front;

slope to the right: incline the sowing unit 11° to the
jht;

slope to the left: incline the sowing unit 112 ta the left,

Nuration of the tests

number of runs may vary according to the fength of the
nwench. They shall cover a 1ptal warkable dist cor-

yading to a minimum of 250 seeds in situ.

-ach run on the test bench {mobile test} or each run on a
le strip {static test), disregard an appropriate length to
21 eut irregularities resulting from initial acceleration.

re sach test for which the hopper is filled, rotate the meter-
echanism sufficiently to allow the seed flow 1o fifl the feed
ber of the distributing mechanism.

Measuring procedure
measurements relale solely to the distance between the
s, both in the static and mobiie tests. The unit of measure-
. shall be the millimetre, the spacing between two seeds

1 measured from the geometric cenfres of two consecutive

3.

Test procedure (see annex Al

I Effect of the level of seeds in the hopper {test 1)

rrmine whether the level of seeds in the hopper has an
:t on the feeding of the metering mechanism.

2 Effect of the adjustment of the speed of the
‘ering mechanism {test 2}

xrming whether this speed has an effect on the feading of
metering mechzanism.

3 Effect of the position of the apparatus working on
yes ltest 3

3.1 Ascending znd descending slopes

erming whethor these slopes nave an effect on the feeding

he metoring mwech

3.2 Latera! slopes

enming whether these slopes have an effect on the feeding
the melering mazhanisrm and the spacing precision lre-
p NG
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5.3.4 Eifect of the forward speed of the seed drill (test 4}

Determine whether this speed has an effect on the feeding of
the metering mechanism and on the spacing precision,

5.3.5 Effect of the unwanted movements of seads
{test &

. L3
Check whether such movements exist (rotation of the seed}
and whether they have an effect on planting accuracy,

5.3.6 Effcet of the separation of the seeds (test 6)

Check if there is any seed separation in the hopper and whether -
it has an effect on the feeding.

NQOTE — Before the test the metering mechanism should be rotated for
30 min feeding it constantly with new seeds from the batch to be
tested and never letting the level in the hopper fall to below 1/8 of its
capacity. The test is then carried out with the seeds remaining in the
battom of the hopper (filled t6 1/8 capacityl.

6 Test results

6.1 Results-of mandatory tests

Add the figures for each run to obtain one result per test; thus
tests on three sowing elements shall give thrae results for each

test (one per unitl.
6.1.1 Processing of data

§.1.1.1 The adjustment of the seed drilf in accordance with
the manufacturer’s instructions gives the theoretical seed
spacing Xx,.¢ This theoretical spacing shall be verified by the

testing otfice.

6.1,1.2 The measurement check gives the different values x
for the spacing between sutcessive seeds during the test.

6.1.1.3 These different values of x are divided up into

segments equal to 0.1 xo distribuied on either side of x,,.
Thus the intervals obtained around x4 are as follows:

10,9 x s Xpard 2 10, 11 xy] miC.
6.1.1.4 Each segment is allocated the variable

X,

X, = L

Xret
where  x;is the median of the segment.
6.1.1.5 The folfowing are then drawn up:
al  a frequency table (see annex Ci showing the diflerent

values of X, and the number of times, n;, that each value of
Nohas been plotted,
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Jhesive strip moving a1 the relative forward speed of the drill
hen travelling without slipping may be run underneath the

sed drill.

OTE — This recording on 1o an adhesive strip may be replaced by any
ther recording method, such as an acoustic or optical method. The
wethod used shall be noted in the test report.

.1.2 Mobile test

‘he sowing unit shall be fixed to a mobile trolley moving at a
onstant speed and without jolting over a stationary adhesive

trip,

IOTE — Recording by means of an adhesive strip may be replaced by
ny other recording method, such as an acoustic or optical method,
‘he method used shall be noted in the test repart.

i.1.3 Test on a bed of sand

fhe sowing unit shall move over a bed of sand of specified
sharacteristics {see the note) at a constant speed and without
olting. y

The coulter shall penetrate this sand to a depth at least equal to
he minimum working depth.

“or this test, the coulter may be equipped with deflectors
Ahich, without interfering with the placing of the seeds, pre-
sent the sand from falling back. it shall be maintained at a con-
stant depth.

The forward speed shail be egual to the actual speed of the
seed drilf at work. :

NOTE — Characteristics of the sand may be as follows:

VJ: foundry sand :
— granutometry of 85 to 120 pm,
- clay content intended to provide a binding agen: {20
A to 25 %),
/ —  water content between 4 and 6 % ;

bl a pure sand (such as Fontainebleau sand to which a low-

viscosity 6.‘! added in the proportion of 1 %),

5.2 Adjustments and procedure

5.Z.1 Position of the coulters {see annex A}

Tesis 1, 2 and O Isec annex A} may be carried ocut with the
couliers raised, on the recommendation of the manufaciurer.
The distance between the metering mechanism seed outlet and
the impact surface shall be as close as possible to that in actual
pracice between the seed outlet and the bottom of the furrow.

Test 3 {see annex Al shail be carried out partially with the
caulter in position so as to check whether there is any seed re-
bound against the coulter wings. f so, the distance between
the metering mechanism outlet and the impact surface shall be
siightly greater. but sill as close as possible to the actual
distance so as not ta extend the seed fall distance unduly. This
cdatance shafl e noted in the test report.

1SO 7256/1-1984 (1

Tests 4 and € 'see annex A) shall be carried out with the coulter
in position.

5.2.2 Filling the hoppers

The hoppers shal! be filled at the tinie of the test, avoiding any
abnarmal compaction of the seed.

For the tests with the hopper full, half full and one eighth full,
these volumes correspond to 100, 50 and 12,5 % of the total
volume of the hopper plus the usable volume of the metering
mechanism feed chamber.

5.2.3 Forward speed

Three relative drill/ground speeds shall be chosen corre-
sponding to the forward speeds from the range 1; 1,50; 2; 2,50
and 3 m/s in accordance with the manufacturer’s instructions.

For static tests, if the driving wheel ic mounted on tyres, the
rotary speed w is givern by the equation

where

v is the relative forward speed;

R is the radius of the tyre under average load.

5.2.4 Adjustment of the metering

The tests shall be carried out with the average spacings
currently used in agricutture for these types of seeds. These
metering amounts shall be recorded in the test report.

525 Speed adjustment of the metering mechanism

As the seed spacing control is obtained by a combination of the
number of the holes or cells of the metering mechanism and
is rotary {or linear) speed, the tests shall be carried out at
maximum and minimum speeds and at the intermediate speed
closest 1o the mean arithmetica! speed belween the maximun:
and minimum speeds specified by the manufacturer for the
tpe of seed to be tested, adjusting the metering member

tdrum, disc or belt) on the sowing unit for the particu’s:
spacings.

{ there is only one means of adjusting the spacing, the tes:
shall only be carried out with this one setting.

526 Slope test
The slope tests shall be as follows:

al ascending a slope: incline the sowing unit 11° tawards
the rear {corresponding 1o 2 20 % slopel;
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b} a frequency histogram {see annex D} with the abscissa

giving the values of X; and the ordinate vafues
",

of F; =
N

ing the tess.

6.1.1.6 The frequency table shall be divided up in accordance

with the following intervals:

{ 0 to<05}
{>0510 <15}
{>1510 <25}
{>251w <35}

{>3,5 to +.no}
if :
ny = Em(X;e { 0005}
ny = En;(X;e {>0510 < 1,5}}
ny = Zm{X;e {>1510 < 2,56}
ny = In;(X;€ {>2510 < 35}
ng = En(X; e {>3510 +e}
then

Ne=mnl+n+n+n+ng

6.1.1.7 The following are established :
— number of multiples: n, = n
— number of seeds normally sown: m =N -~ 2,

— number of misses: ny = 15 + 20y + 3ng

1
reapee e e £

*, whete Nis the number of seeds recorded dur-

— number of intervals: N' = n; + 2ny + 3y 4 4ng

~ average spacing of normally sown seeds:

— Eﬂ'iX'r B .
X = with X;e {>05t0 <15}

]

2

6.1.2 Evaluating_the resuits

6.1.2.1 Feed
. . ' m
Quality of feed index: A = — x 100
N
. . 1z
Multiples index: D= —x 100
/ N,
~ g
Miss index: M=—x 100
N
6.1.2.2 Precision
Eﬂ"X? —

- x2

Standard deviation: ¢ =
3

with X; € {>0,5 to <1,5}

" Coefficient of variation: C = & x 100

6.2 Results of optional tests

See annex E, clause £.4.

7 Testreport

See details in annex F,
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Annex A

e

Performance of bench tests

Table 1 .
Lo ] 1_ Theoretical Metering
Description Type of test No. Stope Hopper forward machanism Type of
of test of test level seed
speed spead
landatory
fect of the level Static or 101 ’y 11 ‘ high average c
xds in the mobile 02 118 fow average c
er Without coulter 103 none /1 high average d
if appropriate 104 1/8 low average d
— —
fect of the speed | Static or 201 low rinicnum b
2 metering mabile 202 high raximum b
anism Withaut coulter 203 12 low minimum [
it apprapriate 204 Joe high maximum c -
205 low minimum d
206 high’ Lmaximum d
Hect of the slape | Static or
mobile
301 20 % when a
Without coulter 302 § destending c
i appropriate 303 | 20 % when c
304 1 ascending a
305 } 20 % slope 142 average average a
306 to right c.
) 307 | 20 % slope c
With I
XY 308 f to feft a
X9 } . a
310 pn <
-] L. e I W0 7 N J | ]
Hect of the Mobile or static 401 low maximum a
ard speed WwWith couller 402 average average a
403 high minimurm a
404 low maximum o
405 average average b
406 U high minimum b
407 ngye 12 low maximum c
408 average average c
403 high minimum ‘e
410 low maximum d
411 average average d
412 : i Mgh minimum d
tfect of unwaniad | Mobile on hed 571 B [ 2verage I maximum a
sorenis of the + of sand 5027 # none S { average maximum : &
i Vath oo i o3 \ H awarane maximum l[ l
Effect of separation | Fixed or pinbile boean J i aversGa 3 ¢ ‘ a
Without coulter { 522 ] rone | B [ average | average | [
j f apnrspriate 1 603 1 ‘ | average 1 average [ d
Optional tests
Eflect of seed Fixed or motils ‘ 7Ol \' ! FuErage average ’ i
55INgs WA SO Lolter | 702 none I ) “ average ! average ! Opa!
I {  avernge ! n

il appranngie

werans
average

=%

wd
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Annex B

Device for measuring the depth of sowing

The depth of sowing measuring device is pushed into the soil across the seed row so that the upper edge of the box is at the same
level as the soil surface.

The earth is removed in layers by a flat scraper graduated in millimetres 5o that the seed is visible. The depth of sowing is measured
with the flat scraper against the side of the box [see the figure).

Figure
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Annex C

Frequency — Test No. ...

Table 2

0,05 : : . , .
| Ny
0,15 N = nby + 2n3 + 3y + dng

o M = iz Lt ny = ni

0,35
0,45

iy =.N"‘2f12
fg = n§ + 2ny + 3

0,55

o A =— %100
0,75 A=) ‘

0,85 ‘ | .
0,95 ¥ =

1,05
s 7 g2 = —t
1,25
1.35
1.4%

C =10

iy,

ﬂ'3= Eﬂ"

1
2

— — e g fy =

| g = Lo (x> 3.5)
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Annex E

Optional tests

Bench tests (see annex Al

Nature of the test

of seed dressings on the feed.

Test conditions
st shafl be carried out using a type of seed selected by the
Hice (preferably with a rough surface to retain a maxi-

imount of the dressing product) ; the impregnation shall
ried out with the dressing most used at the time for this

f seed.

Test procedure {Static test or mobile bench

: the metering mechanism at maximum speed for approx-
¢ 30 min. constantly filling the hopper with new dressed
» this period carry out three tests:
one at the beginning of the period (test No, 701) ;
one in thel middle of the period (test No. 702},

ane at the end of the period [test No. 703).

Fieid tests

Nature of the tests

hall cover:
the actual spacing of the sead on cultiveted land;
i

the uniformity of the furrow depth;

the uniformity of the depih of the seed in the ground

Test conditions

it site shail be relatively Tavel cultivated land of unifenm
and structure.

pth of 1he previous crop, the nature of the ground, iis
re (size and position of the clods of earth as they appear
tical cut) and its water conieni shall he noted in the test

The structure of the plot may be shown in a sketch artached to
the test report. ’

If possible use a soil penetrometer to measure the hardness of
the soil for the firsi 30 cm.

The duration of the test chall be sufficient to obtain meaningful
results.

The machine shall operate under normal working conditions,
from start-up until the end of the test, i.e. it shall not stop
except for the half turns normally made at the ends of the plot.

The checks shall be made on at least five rows of a length
giving at feast 250 seeds sown. :

The first check shall commence 20 m after the start, the last
shall end 20 m before the end.

The test office shall determine the seed to use in accordance
with the manufacturer’s instructions.

f only one test is carried 6ut, it shall be performed at a forward

speed of 2 m/s, or at the average rotary speed of the metering
mechanism as defined for the mandatory tests (see 5.1}.

The theocretical quantity shali be that deemed to be normal for
the type ¢f crop.

The depth of sowing shall be that which is most suitable to the
type of crop and shall be noted in the test report,

NOTE — This test should include & uniformity test after the seedlings
emerge. '

E.3 Measuring conditions

ot pach row ohacked, the following shal! e maasured:

al 1he space between successive seeds or plants taken
from cenire to centre;

b)  the average depth of the furrow obiaimed by several

sections through the plot;

¢} the depth of the seed in relatan 1o the leve! of the
ground. This depth may be determined for example in
ancordance with 2nnex B




E.4 Results of optional tests

£.4.1 Results of the test of the effect of seed

dressings

The presentation shall be identical to that adopted for the man-

datory tests (see 6.1L

The types of seed and the characteristics of the seed dressings
(make, nature and, if possible, physical characteristics) shall be

noied in the test report.

e e
- —
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E.A4.2 Results of tests in the field

For the spacing, the presentation shall be as defined in 6.1 for
the mandatory tests,

E.5 Test report

See annex F.
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~Annex F
Example of test report on precision drills
Vame and sddress of seed drill manufacturer: ... i e e ke a e sdaieeaetsiaa e

Tests carried out on seed Grill DY I oo oo i e e

The specimen undergoing the tests was selected by the manufacturer with the agreement of the test office.

A Specifications of the seed drill

H mﬁﬁa'-,-g?ﬁ o i

*haracteristics ”"P"":‘ba{s’{;’f'?ﬁ
Brandname: ............. € . or)o=——R=\W = O = Ps/~& D i N
8 = U o B g A/ AnA A\ N, N3 2 O PR W % DN
Serial No.- ................................. Y o ¥ A2 (S o T PR ", S W . VPR
Towed, semi-mounted or Mounted EQUIPIMEBNTY .. ... ... i i ittt it e e e e e
Distributor and type of drive: ... ..._.. 125282 A I R AN R e Y SN B
Number of gear ratios (speedst and type of SEIRCHON: . .. ... i i i o e
Maximum and minimum forward Speeds: .......oviuiie s IERERT 9 TP . DO Y SR km/h
Maximum and minimum rotary speeds of the metering mechanism: ... .. . e ¥ ¥ S min—1
Species and types Of SEEAS SOWN I .ot iiiin i i e e e
+arall dimensions
Width -
~ WheNnready 1O OPEIate: ... oo . m
— whentravelingonthe road: ... ... oo i m
Height when travelling 0n the road : . ... ... o it e m
Lengthwhentravellingontheroad: ... ... . ... m
ter specifications
Lord heights Lo mm
Hopper(S) Capacity © ..o !
NO- OB MESS T L L. e e e e e kg
Loadedmass{state the typeof seed): ... kg
Tyee dimenSiONs T L. oo
Radiusof the tyresat hatf-load: ... . o m
Tyre pressure: . ........... T T kPa

nstrument numerical code linaceordance with S0 74240 . L



et e e o

e 1SO 7256/1-1984 {E}
A - £
EnsuliayT Ry
. “w 4= LA
swnAntrglaglulas veutnn
" :

B Test conditions v ~—
D21E BN PACE : . ... ... seosomen o e s et e o n T T T T T
Species and L@ Of SEEUE <o - sevssrnr s ser s rrm st e s s T
GrOUNG SIOPE : .o enesenecrmes s et mn ot am s st st s e s s s eeeseanaas B N degrees
Adjustments to the seed drill

—  level of seed in th-e ROPPEr. ot erisierarr s rssanosanarnantotanses fenaan P A e semtt i et u e

— forwardspeed: .....rcceees e e mfs

— adjustment of the HOW: o eeie e ienie e e J R LR ..kgfhorl/h

- otary speed of the metering MechBNISMI L. . ove it ettt re et e mip-1
Seeds: )

e IMENSIONS § e e e e e r e et a e eaaase ettt s S T mm

—  commercial analySiS: «..cieiiii i e P . P

—  water GOMEEALY « e veetaennanisnecanrsasnannns U~ SgiiiPy S . O, S teieeraman s %
Atmasphaeric cunditions:

— Rygrometry: .....cove vunanincananns A 4 v B e S ANA L TP ERETTECR SRR

C Test resuits

Mandatory tests
Test No. 1: Effect of the level of seeds in the hopper

Test No. 2: Effect of adjusting the speed of the metering mechanism

See table 3 for test No. 1, “Sowing ur_\it No. 1".

Test No. 3: Effect of the position of the apparatus working on slopes

See table 3 for test No. 1, “Sowing unit No. 1%,

Test No. 4; Effect of the forward speed of the seed drill
See table 3 for test No. 1, “Sowing unit No. 1.

Test No. 5: Effect of unwanted movements of seeds

See table 3 tor test No. 1, "Sowing unit No. 17,

Test No. 6: Effect of the separation of the seeds
See table 3 for test No. 1, "Sowing unit No, 17,

The same tables are used for each type of seed tested.

Compitz a histogram of the spacings for each test condition.

Optional tests

Test No. 7: Effect of seed dressings
In addition 1o presenting the test results as for mandatory tests, state the physical characteristics of the seed dressing.

Test in the field:
Same presentation as for the mandatory tests.

Histogram of the varying depths obtained for the different adjustments.

13
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