Agricultural Engineering (Scientific Journal of Agriculture), 45 (1), Spring, 2022

[ Research Article I

Agricultural Engineering,45(1) (2022) 37-56 ISSN (E): 2588-526X
DOI: 10.22055/AGEN.2022.39769.1628 ISSN (P): 2588-5944

Evaluation of seed planter on raised bed with six different planting
arrangement models for coarse and fine seeds

B. Sepehr® and H. Haji Agha Alizadeh?*”

1. PhD Candidate, Department of Bio systems Mechanical Engineering, Faculty of Agriculture, Bu-Ali Sina
University, Hamadan, Iran

2. Associate Professor, Department of Bio systems Mechanical Engineering, Faculty of Agriculture, Bu-Ali
Sina University, Hamadan, Iran

Received: 18 January 2022 Accepted: 18 June 2022

Abstract

Introduction: In the modern era, population growth has led to an increase in m any related issues.
One of these is the causes related to agriculture. In recent years, the use of planting techniques that
can properly prepare the seedbed and sow the seeds at an almost uniform depth, has become more
necessary than ever. SolidWorks software was used to design this car. Statistical data were
analyzed using IBM SPSS software. Cultivation on raised bed is one of the most modern
cultivation methods in the world. In this type of cultivation, without any tillage operations and
directly, all cultivation stages are done in one stage.

Materials and Methods: The device was built in six rows. In order to investigate six types of
planters for growing chickpeas (representative of coarse-grained) and rapeseed (representative of
fine-grained), an experiment was conducted using strip plots in a completely randomized block
design with four replications in the 2021-2022 crop year. Soil moisture content, soil texture and
soil temperature were extracted before planting. The parameters measured in this plan were:
fracture percentage, planting depth, uniform distribution and seed fall and seed germination
percentage. The machine was built with a working width of 1.5 meters, a length of 1.5 meters and a
height of 2.3 meters. The construction of this car was done in the industrial complex of Barzegar
Machine in Hamedan city. Type of planter in six levels b1: V-shaped, b2: U-shaped, b3: T- inverse,
b4: Two-plate V-shaped, b5: cross-shaped and b6: Tulip-shaped were tested. The main purpose of
this study is to build a device with a suitable planting arrangement for direct sowing machines in
Iran (modeled on growers from other countries), to develop technical knowledge of the application
of some planting methods, to eliminate the traditional methods of the past, Instantaneous
monitoring of planting machine performance as well as increasing farmers' confidence in using
planting machines to grow fine-grained crops. SolidWorks2021 software was used to design this
machine. Statistical data were analyzed using IBM SPSS 25 software. The device was built in six
rows. In order to evaluate six types of planters for growing chickpeas and rapeseed, an experiment
was conducted using strip plots in a completely randomized block design with four replications in
the crop year 1399-1400. The parameters measured in this plan were: fracture percentage, planting
depth, uniform distribution and seed fall and seed germination percentage. The construction of this
car was done in the industrial. Complex of Barzegar Machine in Hamadan.
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Results and Discussion: The type of planter was tested in six levels: bl: v-shaped, b2: u-shaped,
b3: inverted t, b4: two-plate v-shaped, b5: cross-shaped and b6: tulip-shaped. The general purpose of
this study is to build a device with suitable planting arrangement for direct sowing machines in Iran.
The results showed that the crusader has a significant advantage over the other operators in the studied
four parameters at the level of 5%.

Conclusion: The general review of the research results showed that the crusader has a significant
advantage over the other operators in the studied four parameters at the level of 5%. Compared to
the other five types of crushers and in relation to the highest numbers obtained from the treatments,
cross-planting increased the uniformity coefficient of planting depth by 7%, uniformity of seed
longitudinal distances by 23% and germination percentage by 2.3% compared to other Has been
planted. The percentage of seed breakage decreased by changing the distribution from cast iron to
plastic oblique by 1.25%. These results show the superior design and distribution mechanism,
planters and different settings of the machine in the cultivation of coarse and fine grain crops.
Increasing the growth rate did not have a significant effect on the parameters of fracture
percentage, uniformity coefficient of planting depth and coefficient of uniformity of seed
longitudinal distances. However, it has significantly reduced the green percentage. The overall
results showed that a cross-planter with a diagonal plastic distribution and a telescopic fall tube is
more suitable for sowing coarse seeds. The mentioned planters are not suitable for small seeds. In
general, with the results and relationships obtained from the research, it was possible to monitor
planting operations and receive feedback on the improper operation of the machine in agricultural
fields. The results and coefficients of explanation of the field test were weaker than the laboratory
results. Compared to the other five types of crushers and in relation to the highest numbers
obtained from the treatments, cross-sowing increases the uniformity coefficient of planting depth
by 7%, uniformity of seed longitudinal distances by 23% and germination percentage by 2.3%
compared to other planters.

Keywords: Seed, germination percentage, fracture percentage, planter, planting depth
uniformity.



Y4

\Fay )L@.c\ o)ufb-\lq-(‘_;j)}wd«b@)gbjww

L 3y las l

43'62)545'0@5)6)5&\;JMM&‘)T&?@Q}@)V}J\; S sdos owy g

RS Sy 89y

#Y R d \
23jde Bl (b - 5 g b

Ol Ol i o o8l o655 518 0uSCtils (o g (el (S5 > Smiils )

Ol eohan cliw o s ol88315 (6555187 08Tl ¢t sy (glige LSS Y

oUw>

*

Vo doxey 56

2SS Sy (A0 9 R S B9 Cws
9 B9 Slles g gd I (uS £ ol 98 Cwldd
Bud 094 0 PLEl o 3o SO 93 ClS ol o plod s D y0 4
il Bl T b A ol (iagy ol plosl 3 I
3Gl pe b Olpl 30 Paww maliwe CuiS GBIk iy
23 owdle ol w b ol Lol 031 1 3ga8 plu Sl 3bok
O 30 395 A ol Ll plmil Ol 575 ¢ el (SRo 4 gm0
9 (S D90 Eig0 £ 99 I Ledlo (nf 58 b diSle B3
EF b ookl H Sly Al Dyea Juxr ool Eige
0919 F s (U 91 1Dy (ol (89 101 T b 5 5L
Nl g lodT Ch (SIAY Dg 9 owbe D5 (SR 95 IS (59 thy
oulol 3938 CulS” 1y ibabd £ M (LI sgkued
GO ™ 3 oolatl b LalodT aildyy owsled 1357 9 dildcddyd
Jbo 33 51,5 ez b (Iolas Nols™ slaes gl 7 b LIB 13 &l
30 ol (S p 03Il (Sl golsly L AoTHd 1ol 4 1FAA-1Ee e My
N R 9 RIF FHIPR T Gos (Sl wod iz b oo
RUBLSI™RUSCI CRUE| MR- A g T R TVRST R ORI WS W WS
T 33 B bkl gl 4 Cad 0ol adlllae golsb slez 50 (mbe
OFIbe £9 g b dmlio 5o (amlo FILOLL a1 e T0
ol B o go Bl 3 ocoTowdd dlasl ¢y JWb 4 S § 500
P Jolsh S5 Y Ol 4 I Fas SIEK 5
plo 4 Cawd LYY Hlade 4 Oul e ded g LYY ojluble s
ebo 5 3Lk 318 QL Gudsd T s owl oul by 3L

D18 15 8 Khos oy i@y 4518 3 5 9 H1OC Y3 Hody Sl 5o

R ZRVARYA 7 SRIIP

QU&A )|.sa.x.€_¢ £
Email: h-alizade@basu.ac.ir




...C}Jui.i'uQ}@aﬁ)l{);\fbjgl.@aw)jlu‘}:bﬁh"‘ﬁbjm

g TSl S CalS S )
5ok fe GileesleT Calibes gl sl wly
Sy Csle p eSS P 5 F &S il OS5 s e
385 edgdme S s Ll oo Jguamms &S 5l Ol
oSl aily g5 SSlegd JEA L s 86
() 358 a8 Hh e coslie GSlosl] alaw
Jpamme 2 CiS (gl o llS (55T op b gl o
3 Ses | s el lsy 5 o s Comnl 3l (65 )5LS
e ok O ((Jbo gy pp (e CAS
Slol b G Fs rmes 5 oS 4l
23 oy Olpe asls (Ko odiyS 5 4 eslizals e
Ly 53 b el 5 sshe b olg WSS
o Sl Pl el ol 53 s loee 48 T GLE
S g dlasl Sl cils oo b s
S 3 d 0ls 13 1 Ol (b (sls e ls
OA) Gl C887 L8
San 45T Wloiy8T Ay ol e L STiL L
3 AL SIS oS et sy mled b
53355 5 o0 0313 H13 5 5Ls 035 5L LOT I Coda
Olim ¢S5k Ok g5 45 Sl odb 31 5l S
S 55 oha |y e oS il 5 S5eler
Gbse 510A) aas o 15 3T Cow i Ao dntns
2> I esle Olgea &S 55 Lliy Lo iS5
Wl 5 o)lp oS 5 Cugb,y b S
4oy b Ol (LT WS die Do gz pe b
S s 5 ST sy 5 5l 6,8 sl 5 65ks LT
(1) dib o Jead sla S,L 0lej 53 s oIl )
Lo gl ) ol o laaiy g5y A4S
NS e 5 S s oS g 4w oeT
Ssh e plail iy (655 S Lt A L o oS
Sllee 6572 O3k S g5 ol s ()
22 CEST e pled s Dok 5 S5o5eS

2- Pneumatic

400

S gme 4 odal bl (sl e (55, ST
Slasty (53, A8 058 (D) dib e 'ty 5 s
sshtea OT o875 oSUs Ghle js S ¢l 2 e
Cpan 3 g pe Lol e Sogb), L
(8) 358 o oS ol oY s 538 T
Calsyy 5l ey L@ baly 5 e ey ) 2
4 o8l Lasczy (555 o83 Iadree 3 0 =Bl J gz
4 e Comex by Oyde 0y95 53 blad oSS
B ek TS TS
53 O5slaS” L wl iusliS b bs e e slse !
sl 3,50 53 (F s e DL Ol b e
LOT I (& ol (6osliS” slacdlas 55 (g 5l
F s o3l ol Sy S e 5 Slia
5 bl Oyl GlasysTop S 4 o Koo
SoosiS lacale ekl (VW) dias O ggu
S 685k (65,58 Calises laacr 55 Lo
LS (55,5lS Glosd spp 4 1) (Tl wBl
$5o0lS Glagile 51 VL o pydia S

N) Ll b ne Bl any slajtie plos 5o
2l o5 Glaiss S8y slasy sl
5 wbasl (B Lild 4 s b e s
03,2 Vb oplaly 2580 patin analr 2 (olor]
6315 5 65t 3l eslinul cmlaw sy 53 5 Jouily
) wsb I 5T Wig e 6osleS sl s adle
Al g a7 iS GaeSSS 1 ealizul Ll gladle s
Lo Gos 53 1 sy 5 eabeT gealie ysbas 1) 5d
S5 6,593 Olej 3l chiles S S
Olgrs sl LW o5yl (F) ol o3 STy
S FeS G5 Gy 5 Ol AW 4 L &S (g HslS

(A) C_..»‘ &_‘y‘ d\> DL j))‘\.f)'}) u\.;)\.)

1- Raised bed



)

\Fay )L@.c\ o)ufb-\lq-(‘_;j)}w@l&@)gbjw.\;@m

Slows 481 OLLE Wiy 3 b ol 5 558
oKaws b 53 o SLlPl kil opl 55 s
O Gl esle I S osd o sl Hd cils
OA) Gl Cals™ s oS s ds 0sls 3 51 ol
4 S s 50 (6,851 adkte Slo et I 5ok
S 0 iylS Aty Sledie ple 5 (SHL LS g
436 Sl egde (53,8 slapSTib L (YY) 5,0
LOT (glas s 50 Cud b 5 Ljls mh Ot g 5 i Ol
jéflé—ﬁ,iﬁ;;)}év.a@&olg (%) Cl S
D) Lpi o ST okiion jid Y 5 pdoes 1Sl
aliden 28T S LT (o g oSkl ey
A8 plnil &Sk 55 58 sy e i Sl bzl L 13I8
Jo GaeS b b IB s nlsT el (YY)
A3 8 el DS Slexr s Dl RS L ol
Db (Kas dos ey e Glaesls
OAS o doys Gy ($3508 5 (B )5 SHESS
3 8les lizl 53 Slas cglas e e b bl
oo R bylas e Sogle sl Ol CL“ NEVERY
doss gl e ok Gl Bl mig A
Ve s O b 5 % S oy el
;J,&wmﬁ);@v\'s;lwmﬁé&)\#,‘\,.x.,p,.a
bslod 135 I3 gme Ao p3 O oelaw 3 43 5 D
s odi 4 o3y SO Sledes 5 413 A 05
);\}fweuj)lféﬁsw)ﬁ)b.(“);}.:5
o) s ol a8 Jb s gt ols Lol
035 dxlge ool COSie 5 filus b 1l 1 J guaes
a3l S B e Al Sb (YY)
b5 b ol ply 55 g el ol 158 Sls s
e Sl Gl 9 drwy V..:w: 4l j|JJIV.:g-
ladly CiST 55 mae (M1 e siosliS
Oz 55 Jpame ol Comal IS o sastay (2,
e 5 S ) ) s 4 e 33,5

0313 )13 a5 bsw Sl du Ol 53 ogr (5, oS

Sy e Ao 5 a5k el de e S
A L 83 5 6l oo Sl eslizal b J sz
Ao gy e "”J?cs‘ wlsl Sl a4y odds &
CEST a ) a e glawiy gy CiST K4
dewgas oo gl S Dol pl a4 ssh e
slaiy syl L5 0T 4 s & ‘_s.il.adim.l.s
S0 ok Crdy i s LS 0 PN ) ol 55
il Gas y3 8 35S QL‘J.V-“ €555 o S laatiy
03,5 &S o8 e S s 53,8 0l 5
03,58 5 e i o S s Hd
F blusy o o @bl slls s a5 e
)}azk-;d‘SJL:fTOJLATOLA‘}J‘J:Af‘)Q“J}AJV\J‘;‘S‘I
SISl aS p g el bl cp e Y
338 5 pan 53 g e 3 Ses (55 0
035 wlsl s 4 oS JTosle 2l cdoy3 00
(Gras ST U Sl S o4 A8 LG
Do g go G131 LA Ol 5 St pu i ja SRalS
i als 5 S Cwle ol 5 S s o)
(i Slee gy ol 53 O (1) Wil sl
iS58 0 Sl OT dile 5 e (S
o8 3 pay pamia odiyS bl 4 YU by s
bim Cdeay o)) S ool 5 BT Sl p ials
A sl SO a5 S s Gl
SR (S e e O pae 2w 5 gl
Ldo L ) s ekl ()b slacgsles
S bl 4k S sy dle el
s b osdie 3l Sk 5 T Sl ey i
Sl wesls 4 5e Olg o 2 e slaaniy g5 cis
e 5 55 1) 3 Sas 5 oS5 SV peamme il
3505 (o5 sl ESGS 015,58 slasl 4 5 s VL
Y)
29 8IS a5 e3litals) ge Slasdy i

V'*Jé': =¥ V'(‘JJ 03 ok Ol s Ssdls



fY

...C}Jui.i'uQ}@aﬁ)l{);\fbjgl.@aw)jlas‘}:bﬁh\"ﬁbjm

by 9y 9 3Mg0

o ey ol i a5 3 G

(Jlad a2 FV g am 5 YF Lol a 5 e L Ol
W, 5 (B sakEs YA 5 a0 YA oLd) e b
2S5 SO S £ b Do 2 WFF Lo mbw
b Ll slas ST glaeS Al # b IB
) Older lw Jop ozils 53 oKiws oyl
23 ol gl Sl Sllee 5 (s o Slags5 !
Older 55, bl gmio 45 gozms 5 144 olo ge
o A plasil Oldken ey (oxio Sl s S5
s Shes il 5 gl e objsl sl eddasle il
Ohen Gl oy o315 4 VFrr olegyays b s
Sl as )50 )5 Glas e Ll Olles s it
b bl o 3 ol (o5l S JuabesSs oo

A pl!
Wy 59y I (b el g Ak
BB

oKaws S 5 S5 g pl gl (Ll Y JS8) s

Sl ke SHLLE ol ods o5l LIS o 1 b
sddatlu 5 b Ulzal 5428 55 Ls s L oyl
el Gl oSlks S 6ls KLY cl
O N R SNV
S5 5 03 Jome 5 S By ol sle KT Sl
3330 0T Conly 5 o 5SS 53 53 5 odkdeslinal 4ty
o1 & plaws ghies 55 5 5l bt gl A
2 Sobks (O JK8) Cl ods S eslinul oo
Slageile by GoSbiks S ls xS L S
Okl ¢l dg) g3 lu js .Conl ol 1 b S8 Gaas
b S s oS54 e Sl oS s L
Bl L 0ssls F oS 3bs () JS8) Cal s 8
SIS (b 2w Gl e wmio S 035
S Gl oS ol Bl el 05 8 sl o8
(g V JSK8) Calots § b 5685 WS S
SSObobs wles IS8 Y SHLLE g 5 Sle

Lgleja G‘i))‘ Q‘}.& Cou L?':“A)}i BE (Y') Sl
92 )\ ji»:l}& Aak.'.a).} ‘_)K eﬂ&awé‘.&)‘.{)d)
ol o (V) i eslel 1S cus” ol L8754 &
MjsjgawguKef}gcijngguzﬁjk
b ool Sobogs S wlapy <3 8 plol 1SS
S 93 35 5 Oldan Jf)'j Sebe «.?if&" L84
sls o cu;:.“&.'& Loy LgLAJ:.n\)Lg: (89 pous
O gl 5 o oy 2 QUL ) 5 5 SIS
ol asfllas (sl syl s Gi:?l.n}:})lf &lapy a5 als
Sip ol SO L0 4 Cod 2 b ol o
.(\.).a)b'/.acb.dﬁdj;@.u&;ﬁg\m

)lf} s;.iScu;uﬁ L;Lkaz}i' 3 ealand oylg LAY
))\}A 4L..>J‘ Q‘}S'L;a ‘) LALL._J:LA )‘ ol QJJ’LS:““'
;Scbbljjaﬁsaﬁ:ﬁwosﬁrf):;y
e S e 503l LSl o D sl
9 035 ) >J§LJ— sl >J§LJ— Slae Sye 33
bl laslas o SNl dils Ao 05 5 il
4{&@&@5}5}9&&@5)33&.@‘&3}#)
S ol mlsa g S )3 0 S S Y SAVY (3
4 Cmd 3 255 oK SIS S5 sp
V) sl 3 ol 5y g0 1y i ouiS”

b 2&as Sl ragy ol el 5 Ooda
2 3t S, 5iS GlaediyS 1 ol L Ol
BL eslazul ) LSLAA.U)K u’.éjsu 9 U;)J &J‘-’-‘ Ls\_}"
clfodis k.SﬁJ"u d‘J‘.’.‘ BE] )_’»Aﬂ\f&:aw\ L&J}&{ J.’.L""
Ll 5 g Ol Calides bl r_lél lie a5 olaos I8
-a.U)lf u’_e_,su} Ls’l'i))‘ @ r‘.;\;‘é.:.&’d' U‘il BE B\ .L.&L
S ol 0ty 8 by 4iS Ll s eslizel 34 sl
s 20 (,,al,. 5 odlawl lle pl s \:S.L PPy

Llodds



FY

VP JL@{L\ o)wfb-\b(‘_;))}wg«lﬁw)scb)&uw

$s SOk s sl (}:3‘&“ o () JSK2)
S o 55 Olidy g3 Sl eslinal b ¢ glits 53 IS

Lg)jT}J a5 8 g.)’:‘f.‘)T ol ny 34 oo Sl
S UKE s b cals mlT e oS Wil e b
238 o sl oS30

C};J‘ dTM:S«fQ)LG U‘.’.‘LC‘”" ev\.:a@‘).\atgolé
(O JSK8) dab e oSl ps i dsb gl Sl
o3l> Ol (¢ ) JK) 3 oS b8 S gy oSTLoLE
BRI g N I [P L PR PE VRCI PN

DL "\‘f.LNg_S" '>L>°f.‘ \) J‘i‘z X) &.‘)T Sb- ck..a




¥F

...C}Juﬁ.—&@}geu)lfj..\{bﬂo;w)jio:\j':lﬁuh\'tﬁb}w

a7
¢ <
OIS -0 0919 F Ik LS g SS9 Tk -7 (ke (FIL SLS -0 0 gl (Sled N (1)
B 99 53k sbid -8 (B b sk - K STy
Figure (1) A- Isometric view B- Cross planter C- U-shaped plant D- Inverted T planter E- Tulip
planter Figure F- Pen planter G- Two-plate planter



fo

\Fay JL@{(\ o)wfb-\.l?(gsj)}wd&@)sﬁbjw.\;@

LT 25 4 8,8 Lg 8 65 0 5o
Gk S e S 5 WK,E S e il
okns & 5 ediliy &Se 1 og,0 JEml e
Y UKD esle pise Sl ps sk sl bles e 5L s
gis sldde sl eyl js ol sddoslazal (O
Al 0l Hl 3 eslazls 4
8 Olakis

baodle J3o Sopde ulel 3L I (S
sai e sl SLET ).l OT ol gll glulis
S pile ags i3l Ol oy e cas 50 Ol ke
Syt 3 peble GBS Jgb oy alsl atils
sy (aj\( 2 Oleie (A Al eslital 4
30 Glas )y sl sl rl’u‘ 9 oK Lgﬁf)\fsu.

) adonls Olas (A d).b-)

Elgo vl
5 Do Cgr Sl y SO Glaile 3 65 e
e Lol b s gladl 4 O e 518 5 5 Ja
Cose I3k g 3l oS ul (sl eks b £ 5e
Al (2 ¥ JS) (slails g 15 (Gl Y JSK8)
sy ol pa A Sl phse OB HIs)LE e
b ol (SaaSls oo Sl (Sl 4 0T Lo
(Vo) 5 o0 FES G iy a5 o 5],
5 Sty g0 g5 53 Sl el s (Y JS)
4 dedko Olje grp 1y (05 Y JS2) G
CbBL 0T Cose lasld ps Sl ddoslizal ),
S UGl g o andy 4w 3 5Ld Usb (s
SLgisn GalS 2,87 eal b 5,5l Gl | Lk ¢l
Sk S35 » fose B Gabaie )3 S S 5

G ) s dtagn 535 Lleks & sl O

© d

) all

1035 £390 -0 (295 Lo gato) H104INS g0 — (S 0ol g0 — 2 D90 31Ok £390 — AT (V) <O
Figure (2) a- oblique grooved distribution b- simple cast iron distribution c- serrated distribution (for fertilizer) d-
fine-grained distribution

(s Slasedo (1) g2
Table (1) Technical speci fications

(Unit) w1 (model 1506) 16+ % Jute (exclusivity) S5

cm) g sl 150 work width) wis ,I8" 5 =
- 6 (Number of rows) -s7;L ;s slacn s, sl
cm) s sl 25 The distance between planting ) c.sl8” glacws, o duols
(rows

cm) s sl 0-12 (Seed sowing depth) & csl8 Gee
cm) s sl 0-7 (Depth of fertilizer planting) s " 18" s

dit) = 150 (Seed and fertilizer tank volume) » 8™ 5 ;4 &5 (o
k) p 55 860 (Total weight) s ¢
Mm) e e 1750x1860x1665 (Dimensions of the device) oKz sla!
hp) Hbw ol 75-95 (Power required) jLs, s ol s




\td

"'t}’.u:"j“@}@’.“)KJ'.M’JQ“"G“JJ{:”U:J‘FGT@BJM

IR ERTE PR ) CO-JPVE RN L
L bl K gl by 5 olads 5 SKa (o
doys pb ol g3 eas S S o3l sls el sl
ok Fros oS SIS (Bl Gas ( SnSl
Vosdsb ) LD S g 5ok O G oy
Vorrs sAACiS e Coles Ly (2,8 e Sl
ol S oslizals s pa o8ns Sl iy 3 e
Wl Ly o g dw b (6 20 Sl B0 axdy 9
il Gos

Cos 4 LS5l Sl Gas dloe b CAET Gas
ST 5 baydy der (Rl (LA Ges iz p T
iy LOT (63, 45 (S e bk 5 b Ly ,L8
25 Al d oph 03,8 el (Ses 5 255 08
Soges Gy Y0 OAS LGl SO S38s Ges
Cowd 4 035 &l 5l da O S Calies bl I ol
019) T
413 1 U39

LT S als 5l5m 05 ahow sy 5l Calibes £151 05
S ged Sa 05508 255 b MR Gl S il
b gn 83558 ool 31OV 355 o dvnloes ils Voo
e S VP 3 g5 3 5158 055 b s w3 Ve v (g

i S IS

o Il (V) i
Figure (3) Shaper

S5 S1OT Gl 5ol ol ouila g udle pl )3
el oy 8 aslizal (F JS08) Todias S Sl
LT sl sy STy (4w 5l 6 2l 55
el 5 SESS Gl el S 5 G
el o bl aniy olate oyl

5 el gm al e Soge ST ST
b T 88 5 Ailb 485 sl oS Slinse JT
sy dal g olen e 5 Slas [1alS L 0T Sl
oy el $5osS o5 Ol o), (3)
Sptass Sl eslinal 1) SSaw opl Sl a,05
& 3 SinSlE WS cas) bl g5l
sy b 5> S da oK Al e (5988
3555) Slg 5d b beSs Csls Slles s ale
(aL?dl AS™ @il gy s b o 9 (Wls i )ys 5 suulad
S e s S kg i
P 3 bl s 8 pl sl S gles 5 ST
bl e Y el 5 1/0 Jsb 4 2 V0 6,8
SolidWorks 2021 51 3le 5 5| opedle ool 1k Sl
5 ol laesls ek g4y 525 (6l oDl ol sl
% o3liz! IBM SPSS 25 il

Lrti‘)T)) TEE Y VG SR ISP P Jﬁ.ijz

5355 O Glp oS 4 e Sl o o

5ok Sl g 53 51008 T SRLT (T (o)sT mer
6 5355 5 o g e &S SIU ST s o8
5oh S Aol Vo sl T (O 6,3 Gl s >
e 358 6l S T 5358 550 6l e
3,8 oslizal oy by 4y gbCaws (sl e
bl b

S w2 5 IS Jsama 50 LT Gl 5o
o303 S Sl bl g sy, Olsew
&3 b1 Qb)) mhaw 25 55 o) 55 RE G

3- Shaper



fv

VP JL@{L\ o)ufbdb(s))}w@bw)gb)&uw

JCh B 9 ISV (Uh U 09319 T ombo iz 4 sl 3 o 5 4 o3l cubl™ i 15T (8) U
Figure (4) Planter planting arrangement: Cross planter, Inverted T planter, U-shaped plant, V
planter, Tulip planter

bods g, S ojll Cal by &5, @lyls 5 Jbs XS
L 3508 @35 S s ¥ ablas Sl eslin
V) d5 8 lomn 5o (5,513 Gos

Sh= <\-é> ")

0T 45 oS

A Gas w5 5SS a2 S

L oSl Sl besls Josls glhs ,05 . Kbe Y
(o) (ol Gos Olje

0l ol Gor la b osS Gas Dy
el (o g5l)
SLRCS SR B gl o]
Yoo el aslS gla,d (:LJ OLS o 31 ey
S Bd g ahob O 5 Sle bl I dolar abi
s ok S o3Il e oS s (S3lsm i3 5
olizl iydy w5 (G amlons gl ¥ Aslas
() -\.L.s)f

SL= (\-;—:__) )

:()T BE ny

e BE TO LI L ]

LOT ke 3l bosls Jolis Gllae ;08 5 SSLa 1Y
(o le) (i ol Ol b

sy S5 p Bk oS Aol SSLe D
el (o )
ol v Aoy

OAS o 5l e 0l G do)s e S

J:.AJ.&JA av\..:}:.w 45}.: b‘v\:'.'; @JLA} _)}Ja‘b' chﬁﬁ

4 03l Sl Do 9 (Sl oy
29N
)..:\.f @ objb é&n Sl 9 L;:.mg.l RW_SL
2y S 5 590 s 1500 e S0 0l 31 (oS
ol azilS )-:\.3 C,.:a.:f 6‘}’: ‘..\.vau.a )K).:\.: BE

(V) syl
Bsd o 6 S 0Ll Wslae b SanSs ds s
A=EX . ()
n
:OT)34§

ERE ORI\

30 3 o okd S, L sl

Sl s slasd S sl N

R C g - N O N N B
5 A el byl Slkes (bsiu d ) 55 glaans
5 g3 3 e sk ) GoMEe osTaer b
s 5 B a5y S 5 Wl a5l
..ki:f dnles oK A u.<:~.§.& Loy N
s SO 5 G s A ol 53 e
alie oaly 6<:..§..: Aoy Sals gl el 1 b

S
3N S5 S Gos S

aMﬁ.ﬁKdlﬁ).berMﬂ}MK)‘w
Osm lai psba gbady OS5 2l bW )
OT U 5d 6,515 Jous 511 S8l Gas 5 b 03T

BB 5 03 S5 e g5 OB 1 3 oS aBle I Coend



...Cj}ui.i@}eu)lfji\{:ﬁm;&a)jia:\}:lﬁlsT@b-}M

ol ol 4:).1 sldws N
ok 4.7.&1{ ‘)v.\-! sld=s N
o anbiofv

Ll oS Ao y3 P

g @b
-
. e fne . LT /* . = i
oddosls Olis (O J§.~) 03 edbalo oSaws (¢l 5! E_qux_r:l
el

o

ok O
oy S

oS 5bLs

25-3/157Tr

25315 Tr /‘-

bbb BB

-y FITON 35 PSS )

:;QJ‘&u -y

Glo o 2) pbe ¥

-A G35, 05w b

-4 b P
Olatad Loadly (0) S
Figure (5) Guide parts

A

54l caBls by LS iled e, Jsb
Comlus 3 ol «slS Hods sliw 5 osls Aoy
Fably 5K o b i 4 4 g b ks
Go 5. (V) s 8 aculowe oS e do s 5 b eslinul
sleahl Blae bropl 5o eslituls)ge Hsd 4wl

.LM‘MJAQ' oM%J;\.{M&j)JIaMW}S

()
:QT B 4{

QMFM))lE



(mm) sl

Dimensions (

200
180
160

m)

S (m
= e
N S
o o

100
80
60
40
20

¥4

\Fay JL@{H a,ufb.uq-(‘_;j”mf@b@)gbjw.u«

Slased 53 a8 Ad Ol e s 70 sl (g S O

ods0bs 35l 4 a.\.eTC,.w:A{ Sde 5 \J'lf 4 .b}{fa
o) el men s AFE-Y s llkul) Cal &Ks 5
039 385 g b sn () VN A2 306 55 9k ) 2 Goe

(\) MJ@ Olis b a.l.&(abul LS\-“@‘JE

B slod (o) 5
38 UK e 53 S ske Tz mli b Gollas
om Gl sl s gl (Il odd esls Ol
ol g L2505 Oy 7 S I L Gllas s,
Sl o s VP LS Gla il Law g SIS (6l
o lal 03 gdous ek 4 55 AFHFY 51kl umean

Gor S 5o sk Glp sde ol (Y) Sl s S

#hickpeas$
o ofi

1 2 3

B (The distance between the bushes) WE2 Iz, w
B (Planting depth) CQEBEQ

B (Percentage of greening) « 6Ot 6#WH

O(Grain failure percentage) ,fdC o5+ 6

(Treatment)
b Lo

80 (canola)

£ 70 VICE

m

(The distance between (Planting depth) C@Q@R€Q) (Percentage of greening) (Grain failure percentage)

the bushes) WeE2 iz,6¢w

<8O 6#O B C o5+ Lo

(Evaluated parameters)

bl 0,90 sla il

()

— A i lo3T 3590 slowd i 410 ChusCl o 38 9 O jews Ao 3D (Sl Gos SS90 DA gy g alold (1) O

1307~ o9
Figure (6) Distance between plants, uniformity of planting depth, germination percentage and seed
fracture percentage of the six treatments tested a- Chickpea B- Rapeseed



(ezdVo)
(Percentage of greening)
(o))
o

B

---t}’.g:"j“@}G’.“)K);\fb&g_g“)j:”‘}é’uh‘(gﬁbjw

23355 4y A 5L 6 S 0T ol eksas §
S o Gl e ol s il Ol G Ao
IS 1Y (slao sy IS7 (gl ey 2o Sl A @ 05l
1y dasl e 5 ) (o i Gos 52 1) 5 S ko
Aoy oS SlagGas )3 (ASn S el B ads 358 sl
Sl VU il laGas 55 (Js (b 048 o
V) 5 il OdS G Loy
b ol LB (O V IS0 Jls i b
G ool 30l Ll ol G sladw g cudeo oIS
oS 93 Lighor e S S Gas 03 615, 55k O
L;ﬁ[p\xf.x&Qﬂﬂ.4$<ng'QA$<kM.L;J:J;Lﬁ‘gu
s e alST ) s slasds Ol e oy Ges
Slr bl als gy Hado S B8 Gl ey 2 e

(V) s OLzs,

Sl L ollas 03 935 (6l s Tt C3IS7 Gas

2 Sl G ol bl g o )8 (b 5o sl
oy e hen YO LIS ST Gae (s i Lol ST IS
Go 5 s Gos 45T S b Gas ol el s
e 35 (V) 3,15 Sl g e W05 503 Ol | ails 5
354 0Ll a8 gl 5 o 0l)l87 s Laails Ol
s o 3 ) Casb g gl ey
od b g g e 0 Laas ped L ) i
ol 8 Bl il )y G Loy Sl 3
S iy Olass Olizman L 457 5515 00 0Ly Sl
(8) 255 plasil s 55l Sl 050 g Sse 595 2
Gl LOT 05857 S5 S 5 Slakas SIS ol
Gk ) Ll o ST, AT glales
G5 a8 5, Shas o,z (CadIV JSKE) 15 5as
S BleV gl b S 5 5 olads 93 ¢ ald JS

J_Ea‘)bg;_&;j_f_b.\’u}_?t‘_ﬂ:)‘d}_:u‘w}}}_;

120

100

(o]
o

N
o

N
o

0

(CHICKPEAS)

60 70

~ @ (VSHAPE) s g 0)lS

—®— (two plate V SHAPE) iz g0 JS& g9 00,05
—&— (U SHAPE) 55 5 o)l

—B— (TINVERSE) »5)ly & o5

—*— (Crusade SHAPE) _.Ls ou)ls

—®— (tulip SHAPE) s gl alY ous,lS

90 120

(Planting depth)
CilS Ges



- 67D
(Percentage of greening)

Py

o)

VP JL@{L\ o)wfb-\b(‘_;)J}wg«l&M)U&bJ&uw

30
(canola)

25 1S

20

15

10

5

0 i T L T = = L

60 70 80 90 120

—— (tulipSgHAPE) IS ol Y s )ls
—#— (Crusade SHAPE) __.ls ox)ls
== (T INVERSE) (5,l5 &5 0,5
== (U SHAPE) 55 5 o5

—— (two plate V SHAPE) iz g0 JS& g9 00,5
—— (V SHAPE) S5 55 0,15

~

(Planting depth)
CilS Ges

13057 -0 dg5u- LA (Sl (S o Glw 1T B+ Sbl™ Fos 50 Bowiy7 Hud s o0 (Y) S
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Table (3) Analysis of variance of evaluated parameters (seed fracture percentage, planting depth
uniformity, seed longitudinal uniformity and green percentage) in field evaluation for oblique plastic
distribution
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