S 338 L ylile & il
1= o AR Jgl Jluos o) 0lois o ol

Journal of Agricultural Machinery @

Vol. 6, No. 1, Spring - Summer 2016, p. 1-13 e AZKGiA

J'}&wz ‘5‘.&&:0} )= J\’Q’S'} 6})3‘})? Jls.b‘,?" %‘M ‘SAJ.LOL& t.;:\ijj‘ 3 &:aé.'l.w ‘gf"jb

v . e L Vo
(S35 Oiley i =73 355 ) e i = A0S on
WAY/AVIY - sl s g,

WWAY/ -0Vt 5 pds fu)b

LEVCCS

= 581,855 Colan Cas gyl 065 gailobs Cils G pl 3 ol oalys Gy 4 gy il gladie; ) e8] 8065 Culia
C—A—AA)A_,BI) )i_m> .&_wl.:u_.o b..\A.SJA.C 9 u»)l.)).: m.\;.;fu.o ..\>|9 dw "Lol.m 5))|);.)9> dAJLcL» Jw)l.:‘-;o ).Lz, D90 cusls o> )2 )I)J Joab <9
Jsile 5 yregemiliy 5B oo Jlu)l (31155 dly ds aodly 5 03,8" (ypend |y (381 o &y s )95515 (0858 9 Jsbo slil, 3 008 sbml (Ll
aaly jleas Jluwyl slaosls jl odlaisl b (o3l dnlg 5,5 oo )18 odliiwl 550 ;9515 €S > puamne blas gl 2319y 08" Caa guinylid
b il aS cowl oin dss S olyen 4y (S S Hege S ol WSlos dnly LS o jolo 0iiS as dalg a1y p3Y gl leyd c0niiS s
o Gl clacud ) oad dloul cutS bl S o colin 5 bolad e ;3 1] g 00 Juate ;6515 loyd & 505 g 5> e
S 000 o (loydy Bl g dxaidy) SS9 9 Jsb slapadld ogdled gy (e Sl bgkad  idate (S (gel) 2053 A0 Jleis]
S lis 1y gyl gme GBS (ao)d VY 9 VA) 0bj s b (g 30 4 juw IS duopd [ad L il (g )ly gime gles calisee (slocudd &

3y bl g5y S gyl ine8 gailols ¢l 5 Lol 1 gudlS” glaajlg

oS i Ay dw 1ol o 485 54y HIocwd Zakaw

o b S (S99 (Sl s <l o

Ll
oo 85 )95815 (59)]1 5395 s S5 (VAR ) 29,918
5 s>l 1y 090 0 S Jas g odimd o8 0liiS jus Sy duw p
SaSd b lapoj 10 i cpl 3,Ses )8 Lbj)]
sblad Glie b 2l Sopiay e 95 &5 P9 OB
Jols bl b3 (galslas g 393 +/+AS Jobeo jl5 s 5l 3 sl
US54y 533815 e el 3,5 lelis) oy §
d)ol_s g_rlf pu_w LSDJ._Z.&»DOLJZ‘J LY LAY Ho:0986H+0126
(Karparvarfard, 1990) 1sb o 381 & Conns
g edd ploal (VARY) Sy b wey a S _didss
DA > (lgieds 0ge (e Cud Sy Jald 5815 (59)3l5095
Aly dagl 69y 2 pie 6y Glaod)led ol ands o
o=l QL) g (b ((Sdgyian Hgige S g oaimdley3
bgio cod L (2lacne) 2 595815 59y » o 1 g s
19515 Gly sl 4 sl s ol 3,5 isles] o yd VV-VF
sbaosiiS s W) i b Gl 1y cod b b YL (59w
Ao 55 9 cud e (8,5 15 o b g 51y gle b e

LV RS

0N5dlIoS b e g8 & Cuns S cAls lads
o logl b g oSl o5l 5 e cu 59 iy Juab cile) pas
b plie o 55 oY aden i «6,liS sla iy o;
u»)L.w)B 9;9_{ ud)a_u-s LN SV J»]uo ol 4 INYPWRTRC )
@l sbel dlysa Glyce 1) Slny ladew 589 9 SB-
(Karparvarfard, 1990) couls o 50 3g) oyl 5l dlols

5 5] e oo e o ) 418 ) b Glles jslate 4,
it 5 dbws 9y p bl 9 30 5 (Sole csalail
Colia cops HLSae8 auileyd slapiummw iz glol 5lasl
S )5 JpS (B oaiS Colan s & (g5 o0 95815
905 o)Ll (Zragw IS Lged 5 (2923

Sy =2 Logpgs Colin Copn 45 (55095 Cbjly pi

saSisls (i g o lifeo AL ..\_w)l u_M)L»J)K A_Qyiw_»lb -\
Syt ol ¢4 y5lS

3y LSl ¢ 659litS” Uil (piinw gy (awdiges 0955 Hliisly =Y
(Email: karparvr@shirazu.ac.ir 2 g 0 g )
(8 y9liiS 0.8l cpimpgn (i digs 09)—S (68D (goTiild —V
s olStils



A0 Jgl Jlamous ) 0 5lois o Al (5559l Gloopiilo as s ¥

5 Job sliwly yo oad abul sbls; cuwl B uwaygl; oyl

G550 G900y bled 8 Bl aw 4 G |) 9815 ooy
e ) S8 aly 9815 g9y 008 dbml sl Sl
S guzo 35U sl 33,5 o plo pfY (el g aiBle
I8 B S s Sy 53 595515 o8 loj |y syl el oo
4S50 ban 03,5y 31,5 SIS g0 y5S15 gy 2 3
il and yao Lwly 90 4o 50 miwdsly lawss o cl)E gbls;
929515 el J31 3 S cpl il Jore conl 1S5 4y 25
YV Jods 50 e ol Glasuie Dy odd duss oy Cowd LS

Tawdygly S Slasuio =) Jgas
Table 1- Specification of tilt sensor
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1- Carrier phase differential global positioning system
(CPDGPS)

2- Global position system

3- Tilt sensor type ZCT245AL
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Fig.1. The location of potentiometer on the tractor
steering wheel
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Fig.2. The flowchart of electronic circuit
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Fig.4. Planting along a contour line
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Fig.5. The elevation of contour lines vs. the path elevation of the tractor traveling along the counter lines

Table 2- The ANOVA results of the path elevation of the tractor traveling along the counter lines

Ol i gl &3l a2y Olago ggozme Olapo oo o bl
Sources of variations  Degrees of freedom Sum of squares Mean squares
0*’”'5, 3 1 36.623 36.623 15794.220  0.000
Regression
oslecdl 118 0.274 0.002 —
Residual
Eooxe 119 36.897 — —

Sum
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Table 3- Analysis of the regression line obtained from the contour elevation versus the tractor travel elevation

sl cdmn OW)?) “.“l'fé
ha s ’f ilay g Egox0 il po pSibo Regression coefficient F-value
Line Dfig;gzsrr? Sum of squares Mean squares [ Tawe sluess
Slope Intercept
G955 5 118 0.15180 0.00129 0.97500 -0.01040 1.91100™
Regression
S b S 10 0 0 1 0
1:1

&) gxe pas NS
ns: non-significant
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Table 4- The ANOVA results of the difference between the elevation of contour lines and the path elevation of the
tractor traveling along the counter lines

©lryyo 9020

©laye el F P-value

Sources of variations  Degree of freedom  Sum of squares Mean of squares

Ol kS galeo @331 a3
(.)9"“")§) 1
Regression
olosdly 130
Residual
gy 131

Sum

0.000005

0.366192

0.000005 0.000000  0.968000

0.002817

0.366197
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Fig.6. Representation of linear regression and data points of the difference between the elevation of contour lines and
the path elevation of the tractor traveling along the counter lines
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Table 5- The ANOVA results of the regression line related to difference between the elevation of contour lines and the
path elevation of the tractor traveling along the counter lines
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Intercept
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Slope
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Table 6- The ANOVA results of the shoot length of mung bean plant in different slopes

Ol i gilio @oll ey Olaye oo Olaye (il F
Sources of variations  Degree of freedom  Sum of squares Mean of squares

Sk 2 49478 247.39 0.23™
Block
e 5 1159.80 231.96 021"
Treatment
Uas
10 10934.00 1093.40
Error

&) sxe pas 1S
ns: non-significant
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Table 7- Effect of different slopes on shoot length

S (00 3) ol o Z ghans
Trait Slopes (percent)
6 9 12 16 18 21

(o) dralo Jsb 56430 5767° 5823° 581.3° S571.0° 589.0°
Shoot length (mm)
(70 S5) St (g5 dme NS (gl d)ln-l A5l S e By gl)b sla (1 She
Means followed by similar letter(s) are not significantly different at the 5% probability level using Duncan's Test
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Table 8- The ANOVA results of the root length of mung bean plant in different slopes
Ol st e @331 a3 Olago fgozme  Olupe (lile
Sources of variations  Degree of freedom  Sum of squares Mean of squares

ok 2 555.44 277.72 0.17 ™
Block
ot 5 5663.10 1132.60 0.67"™
Treatment
e 10 16806.00 1680.60
Error

&) xe pae 1S
ns: non-significant
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Table 9- Effect of slopes on root length

3 T) (o 43) s iliseo g ghanw
Trait Slopes (percent)
(o o) Ay Jobo 6 9 12 16 18 21

Shoot length (mm)  285.0° 288.7° 276.0° 276.0° 235.0° 277.7°

(Zé L}iil.)) Rveonwe} LQ)IDL;‘M AW Lgl)b d)u )Ja; )" J).w.w g_é5)> dl)b d‘*‘”u‘i"*‘
Means followed by similar letter(s) are not significantly different at the 5% probability level using Duncan's Test
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Table 10- The ANOVA results of the shoot dry weight of mung bean plant in different slopes

Oy qlo &35l a2y Slajo gaozme Olaypo (eSike E
Sources of variations  Degree of freedom  Sum of squares Mean of squares
Sk 2 0.04200 0.02100 0.58000 ™
Block
)L‘“’ ns
5 0.02170 0.00430 0.12000
Treatment
s 10 0.35360 0.03536
Error
S gxe pas S
ns: non-significant
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Table 11- Effect of slopes on shoot dry weight
S (300 53) Copuis ilizo 7 glanw
Trait Slopes (percent)
6 9 12 16 18 21
(05) el SW& 039 1718 1740 170° 1.69° 175° 1.79°
Shoot dry weight (gr)
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Means followed by similar letter(s) are not significantly different at the 5% probability level using Duncan's Test

2l uL“’ addy) Sais 039

o il zolaw ) dndidyy Suid (59 wbyly a8 )Y Jgda
Table 12- The ANOVA results of the root dry weight of mung bean plant in different slopes

Oy ili &3l gy Olaye fgome Olaype il E
Sources of variations  Degree of freedom  Sum of squares Mean of squares
Sk 2 0.0200 0.0100 1.1000 ™
Block
)L"“-’ ns
5 0.0018 0.0004 0.0400
Treatment
g 10 0.0910 0.0091
Error

&) sime pas 1S
ns: Non-significant
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Table 13- Effect of slopes on root dry weight
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Means followed by similar letter(s) are not significantly different at the 5% probability level using Duncan's Test
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Table 14- The ANOVA results of the emergence rate of mung bean seed in different slopes

Ol Zalo @l gan Olaryo ggome Olayye (SSle
Sources of variations Degree of freedom Sum of squares Mean of squares

ok 2 0.0160 0.0080 42800 "

Block
Sed 5 0.0859 0.0172 9.1700 **

Treatment

= 10 0.0187 0.0019

Error

2o ) 50 maw jd (45 dme s Sy s g
* *%: Significant at 5 and 1 level of probability
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Table 15- Effect of slopes on emergence rate of mung bean seed
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Means followed by similar letter(s) are not significantly different at the 5% probability level using Duncan's Test
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Introduction: Automatic guidance of tractors in the mechanized farming practice has taken the attention of
agricultural engineers in the last two decades. For this to be truly practical on the farm, it should be economical,
simple to operate and entirely contained on the vehicle. Different types of steering systems such as leader- cable,
laser- controlled, radio- operated and contactor- type have been developed for automatic guidance. The
automatic leveling system is used on hillside machines to keep the separator level when operating on hillsides.
This system has three parts: fluid level system, electrical system and hydraulic system. The fluid level system
consists of fluid reservoir and a leveling control switch box. The fluid level system actuates the electrical system
of the leveling unit. The electrical system which actuated by the fluid system consist of four micro switches in
the leveling control switch box, two micro switches in the limit control box, a solenoid in the hydraulic control
level, manual leveling control switch, and a leveling limit warning light. The hydraulic system maintains the
level of the separator when the machine is operating on a hillside. The present study was aimed to develop a
reliable, versatile and easy to maintain system to fit our economy and low technology level of farmers for
hillside- range development or fallow farming. The automatic guidance system has been implemented
successfully on agricultural vehicles on the basis of three components, i.e. sensors, processors and actuator
elements. The study site (N, latitude; E, longitude; and 1810 m above sea level) was located at the Agricultural
Research Center, Shiraz University, 15 km northwest of Shiraz, Fars Province, Iran. MF-399 agricultural tractor
manufactured by ITMCO, Tabriz, Iran was used for doing the experiments.

Materials and Methods:

The Level Sensing System: The biaxial tilt industrial sensor (ZCT245AL- China) with digital output can be
connected to the computer and received angular position in x and y coordinates. An assumed degree could be
considered as basis degree and the measured frequency was adjustable. The tilt sensor located along the axial
length of tractor and leads the angles which are created by longitudinal axle transverse axle of the tractor in
related to horizontal level. It was used for contour lines detecting. The potentiometer located on the steering
wheel of the tractor and pressure sensor which used with goniometer sensor used keeping uniformly of leveling
points in tractor motion. The pressure sensor (SN-SCP1000- South Korea) which is used in leveling system can
detect the elevation changes. In this way, by defining a limitation of altitude for system, it would be able to stop
steering turning motor which was coupled to tractor steering rod automatically. By resetting, the tractor could be
able to live in a new level position. To avoid excessive left and right steering wheels deviation and interfering
with other lines of travel, potentiometer was used. The deviation degree for steering rod from center to left or
right was selected 120 degrees. Accordingly, the wheels would not be able to move more than 10 degrees to each
direction.

The Processing System: The electrical circuit graphically designed and simulated by software (Altium
Designer, 2009) and installed on the tractor. The components of this circuit are as follows:

Electrical board, two relays which control the electrical pathway in both directions, a battery with 12 volts of
electric potential as electrical power supply, ATmeGA32 microcontroller which was made by Atmel company as
main core for information processing, RS232 protocol was used for making correlation between serial port
(COM) and the microcontroller and two capacitors for reducing noises.

The Actuator System: The output signals from the a processing system, were lead in the actuator system
would order and indicative of left- turn or right- turn command, were introduced to actuator- units include an
electric- gearbox motor that stimulate the steering wheel shaft of the tractor by chain and sprocket and conduct
the tractor in leveling traces at the desired speed. Before hitching any implements such as row planter behind the
tractor, the system was successfully tested on average slopes of 14.5% using a tracing powder.
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Results and Discussion: A plot of the average elevation of each 12 lines traced for a length of about 50
meters, HO, versus the actual elevation of 12 to 16 equally spaced points of each trace, H, produced the following
relationship:

HO0=0.142+ 0.990 H

Indicating a reasonably acceptable performance with standard error and R2 0.048 and 99.3% respectively.

Conclusions: The row planting in various slopes coincided with the contour lines of ground (Duncan’s
Multiple Range Test p < 0.05). Also, no significant difference was observed among the slopes and index of
length and dry weight of root and shoot. The percentage of the emergence index in the high slopes (18-21%)
showed significant differences. Hence by increasing slopes, the percentage of seed emergence was decreased.
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