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loadcell linkage = Jus>g Juail=d
rollers = b Sale = n
chain linkages = (¢ yo; oYl = k

loadcell = Juw>d=c  frame2 =Y_=b
three-point hitches for implements = &lgal alas aw Jlas] piwsw =1, j and e

framel =\oB=a

tractor three-point hitches =55 dais 4w Juasl wis = 0, p and m
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Fig2- The maximum forces and maximum designated dimensions for implements

implement weight =\gs 35 =C

tractor traction force =S|y S g9y =F
tractor rolling resistance =  _iilé Cuglio (59y0 = RR

implement length =\l Jdb=b  dynamometer = yiosoly> = a
torque arm of soil resistance =S5 Cuwglis y3luiS 93 =d
soil resistance + friction force = S\Slas| (55,05 + SB Coglis (59,5 =5

tractor drawbar power = 5815 3l 9y =P

distance between implement junction to center of frames = yiogoliyd s 3810 b Slgal Jlasl oy dlolé = x
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roller2 =Y S:le = b

roller] =\Sle =a

roller8 =ASe =d  roller7 =Y Sike = ¢
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Table 3: Results of Normal Test for organic matter content in soil samples by Shapiro-Wilk and Kolmogorov-Smirnov methods
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Figure2: P-P diagram of Normal Distribution Test for organic matter content in soil samples
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Figure5: Map of organic matter content distribution
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Figure 6: Map of organic matter content distribution
generated by Weighted Moving Average method
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10 Herbicide Application Rate Map for Cyanazzine
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Figure 8: Management map of Cyanazine herbicide application rate (application rate in green zones 1.7 |.ha, red zones 2.9 |.ha?
and, blue zones 2.9 |.ha®)
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Fig. 1. Configuration of the MLP with one hidden layer.
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Fig. 2. Configuration of the LVQ for prediction of weed

spatial existence. (X, Y): coordinate of sampled points, W:
code vectors matrix. W.,;,: label of winner code vector.
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Table 1. Recognition error of LVQ and MLP neural network in training and test phases.

Network goals for Members of Members of Recognition error in Recognition error intest ~ Network

classification class 1 class 2 training phase (%) phase (%) type
0.21 0.00 LV

WD;= 0, WD, >0 472 78 10.90 14.60 ML%

0.64 0.00 LVQ

WD,<2, WD,>2 512 38 4.49 12.2 MLP

0.21 0.00 LVQ

WD, <4, WD,>4 527 23 4.06 1.22 MLP

@ b pgd M5 Jgl oI 53 50 il o515 iy 4 WD s WD, solrogs
WD; and WD,: weed density in class 1 and 2, respectively.
Table 2. Statistical comparisions between the observed and estimated weed density by MLP and LVQ neural networks.

Network goals for Network utilization

Statistical values
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means variance sdistribution bp
Trainine P 0.852 0.789 1.000 VO
WD,= 0, WD, >0 awung hase 0.000 0.000 0.073 MLP
1.000 1.000 1.000 LVO
Test Phase 0.008 0.000 0.548 MLP
Trainine Phase 0.692 0.323 1.000 LVO
WD,<2, WD, >2 g 0.001 0.000 0.828 MLP
1.000 1.000 1.000 LVQ
Test Phase 0.003 0.000 0.548 MLP
Trainine Phase 0.870 0.596 1.000 VO
WD,< 4, WD, >4 ming £ha: 0.005 0.000 0.967 MLP
1.0000 1.000 1.000 LVQ
Test Phase 0.563 0.002 1.000 MLP
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Table 3. Linear regression relationship and coefficient of determination between dv (actual value) and pv (predicted value by
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model).

Network goals for classification Network utilization phase Linear regression relationship

R?  Network type

Training Phase
WD 1= 0, WDZ >0
Test Phase
Training Phase
WD,<2, WD, >2
Test Phase
Training Phase
WD,<4, WD, >4
Test Phase

pv=0.994 dv+0.009 0.965 LVQ
pv=0292 dv+0.722 0.195 MLP
pv=1.000 dv+0.000 0.999 LVQ
pv=0.139 dv+0.875 0.073 MLP
pv=0.906 dv+0.093 0.900 LVQ
pv=0.256 dv+0.745 0.210 MLP
pv=1.000 dv +0.000 0.999 LVo
pv=0.090 dv+0.909 0.079 MLP
pv=0.950 dv+0.050 0.947 LVQ
pv=0222 dv+0.781 0.150 MLP
pv=1.000 dv+0.000 0.999 LVQ
pv=0987 dv+0.028 0.490 MLP
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Fig. 2. The output relationships between the different measurement methods of rice plant’s nitrogen and its yield.
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1-Weeding efficiency
2- Field capacity

3- Energy consumption
4- Operation cost

5- Crop yield
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Table 1: ANOVA results of studied dependent variables for investigation on performance of different weeding methods for peanut.

Sl yo Egocme
Mean squares

Ol il 2abio G314 50 Jol 4> 50 P98 dl> 50 Slde)y o oud b Sl cud b (B S35 3 Shos
Source of Degree of s R (J9! 4> ) (P9® 4> ) Energy Jgao
Variations Jreedom First weeding Second Field Capacity Field apacity consumption Yield

stage weeding (first stage) (second stage)
stage

Replication

S o) . - . - - -
Method of 7 270917 245.707 0.00509 0.005062 458098.6 385439

weeding
s
14 7.113 5.184 0.000097 0.000048 9028.16 16781.1
Error
Coefficient of 3.31% 2.63% 14.48% 9.59% 10.60% 3.66%
Variation

oo Jleis! mdaw )3 s e *E
** Indicates statistical significance at p<0.01
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Table 2: Comparison of studied variable means for different methods of peanut weeding

o9 UR9; (7) *SS omrg o3 W6 lasyjo Cud sl B ran 835!
Method of weeding Weeding index Field capacity (ha h-1
N
Jold>n  ped dl> J9l 4> 0 £9° d> Total energy
Second First Second consumption
stage stage stage (Mj ha-1)
K5k o 98.61° 97.37¢ 0.0076 0.0133¢ 439.5¢
Weeding by trench hoe
3 )5lelsS b g b ¢ d d e
82.30 84.84 0.0155 0.0200 307.8
Weeding by hand cultivator
-1
VAR e g 6355155055 b g , 7517 79.88< 0.0568 ¢ 0.0597¢ 1257.0
Weeding by power tiller operated cultivator (1 km h™)
Vo km b e 5 soiledas b -
[k ™ e 3k 59 ?‘J’s et , 71.73% 76.05¢ 0.0800 % 0.0847" 986.1°¢
Weeding by power tiller operated cultivator (1.5 km h™)
v -1 5 ol [ X
i I e 355195055 b s , 67.63°¢ 74.60° 0.1000° 0.1130° 727.7¢
Weeding by power tiller operated cultivator (2 km h™)
-1
VAT e 55, b s . 85.13% 9544 0.0645 ¢ 0.0637 ¢ 1446.0°
Weeding by power tiller operated rotovator (1 km h™)
-1
Mok ™ e k3 o9l b s L 8342Y 9401 0.0956" 0.0930" 1108.0"
Weeding by power tiller operated rotovator (1.5 km h™)
-1
YR e A g b s 80.94% 915" 0.1263 0.1287° 901.0

Weeding by power tiller operated rotovator (2 km h™)

(LSD=7.Y) canla 5 Ske oy I3 sime BB pie (gosimd (Ui gy 43 e g >

#*

" Means within a column followed by the same letter are not significantly different (LSD=1%,).
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Table 3: Comparison of crop yield and studied economical means in investigation of peanut weeding methods

Oy 0P Jgpacw 3 Slos a3 A 5d 41 39w S
Method of weeding Yield Cost Benefit-cost ratio
(Kg ha') (Rial ha'")
E58 b opeg
Weeding by trench hoe 4031° 4982595 1.76
e 815055 b oy 3423 2754331 1.61
Weeding by hand cultivator
VAT sy 5 5515055 b onry 7, 31754 2292832 1.48
Weeding by power tiller operated cultivator (1 km h™)
Mo km B ey 515 o955 L g , 2981°¢ 1892786 1.38
Weeding by power tiller operated cultivator (1.5 km h™)
-1
Y B e g 645551505 b s . 3237 % 1474614 1.64
Weeding by power tiller operated cultivator (2 km h™)
-1
VAT e sk gl b g . 3947¢ 2474372 2.06
Weeding by power tiller operated rotovator (1 km h™)
Mok B e g 545 55155 b st 71 3754 1656426 2.03
Weeding by power tiller operated rotovator (1.5 km h™)
YRR 65 515 b s 3581% 1220190 1.96

Weeding by power tiller operated rotovator (2 km h™)

(LSD=)\) cunla 1, Sko oy 45 dime BB pie (gosimd (lis (g yo 50 alie ‘_'95):%

* Means within a column followed by the same letter are not significantly different (LSD=1%,).
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Fig. 1. A: Pressure test with parallel plates, B: A typical force-deformation diagram of the Berberis fruit
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Fig. 2. Wind tunnel for determination of the terminal velocity of Berberis, 1- AC electric motor and fan 2- variety speed
supplier 3- electronic anemometer 4- diffuser
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Table 1. Dimensions of Berberis in various moisture contents

sk ) s
7-10 25-30 45-50 70-76 Moisture content
( %w. b)
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5411077 590%061 606F056 6.49F0.68 mm «(Width) (= e
317+ 0.65 466Ft066 5287059 6.12F0.63 mm ¢(Thickness) <aliua
80.27 139.20 170.55 214.41 MM® (Volume) Luwsis bs) 4 ogse o>
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Table 2. The variance analysis of the effects of moisture content and loading speed on mechanical properties of Berberis

Slape fibe @l 4 e JERTR
Mean squares Degree of freedom Variable Mechanical properties
ns ] SIS L Gy
0.116 Loading speed
3.178" 3 sk ol e ORI
Moisture content
. s €L Rupture force
ns 3 sk Ol e X IS )L G e N)
0.045 Loading speed x Moisture content
Uad
0.169 32
Error
ns 1 G L e
0.287 Loading speed
- ) PR
5142 3 Mefkwﬁd t S
X Joisture content Shape deformation
ns 3 sk Ol e X IS )L G e (mm)
0.156 Loading speed x Moisture content
0.558 32 rror
ns PR HEEW
0.281 ! Loading speed
- 5B e Ca e
030" 3 \ade e 53
. . o1sture conten . Rupture energy
ns 3 Cushy Ol s X IS ,L e e mJ)
0.105 Loading speed x Moisture content
0.027 32 Error
. GOR L G
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15.581 Loading speed o
. 3 Cush ) O e o
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1.291 32

Error
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*, ** and ns show significant difference at probability of %5, %1 and no significant difference, respectively
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Table 3. Comparison of mean rupture force, energy and deformation at rupture point of Berberis in various moisture

contents
7-10 25-30 45-50 70-76 Cugh ) glyiee
Moisture content
2413+ 0.254b 1.636+ 1.2512 24024 0.5540 3.387+0.355¢ Shape deformation
(mm)
5
0.661%0.116 b 0.607+0.278 ab 0.360 £ 0.177 a 0.921+ 0.182 ab EFe%y
m.
908
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The same letters in rows and columns show no significant difference at probability of %5
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Table 4. Comparison of mean toughness of Berberis (J/cm®) in various moisture contents and force orientations

mm/min «(Loading speed) 5,135 )b oy
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Table 5. The variance analysis of main and interaction effects of force orientation and loading speed rate on mechanical

parameters of fresh Berberis fruit

Sl ole  @olj 4y o S ol
Mean squares  Degree of freedom Variable Mechanical properties
ns : SISk ey
0.148 Loading speed
o &L e NPT
1 CanSs
6.938 Force orientation il
. . Rupture force
ns 1 SISk e X (g 5L e pus (N)
0.125 Loading speed x Force orientation
0.576 16 e
' Error
S 138 L ce
ns 1 SR »
0.047 Loading speed
o SR URLES
0.290 1 A S8 s
.,Force Onente.‘flon Shape deformation
ns 1 Sk g X (8L ey (mm)
0.028 Loading speed x Force orientation
0.024 16 s
) Error
ns : SISk ey
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ns &8 . 5o
0.012 1 S Celd (5
. ,F oree Orlema.t,lon Rupture energy
ns 1 SIS e x (g NSk s pus (md)
0.001 Loading speed x Force orientation
0.003 16 e
' Error
138 L ce
ns 1 SHMS b Ly
0.017 Loading speed
ns 1 &I e Sk
6.306 Force orientation TOUghn3eSS
ns 1 SIS JL g X (5,135 e pus (J/em”)
0.609 Loading speed x Force orientation
0.524 16 e
Error

223 o HUis 1y (gl me pae NS g do ) ) g do ) O Jleis] o (3 (6> dxe i & s g
* ** and ns show significant difference at probability of %5, %1 and no significant difference, respectively
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Table 6. Comparison of mean mechanical properties of fresh Berberis fruit at various loading speed rate and orientations

- 8 S yal i
R s R A ,
Vertical direction Horizontal direction Mechanical properties
0.503 % 0.120 1.387 X 0.498 Rupture force (N)
b a (30 o ) S8y
53681 0.111 3.3871£0.355 Shape deformation (mm)
a a (0F58) CanSd (553,
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Values with the same letters show no significant difference at probability of %5
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Table 7. The variance analysis of terminal velocity of Berberis in various moisture contents

Ola o (ke @33 4y 5%
Mean squares Degree of freedom Variable
w 3 stk Sy
47.985 Moisture content
s
0.691 48
Error
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*, ** and ns show significant difference at probability of %5, %1 and no significant difference, respectively
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Table 8. Comparison of mean terminal velocity of Berberis fruit at various moisture contents
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Moisture content, (%w.b.)
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a b c d
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Values with different letters are significantly different at probability of %1
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Table 4 - Variance analyses of soil organic matter percentage in the end of the project
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M Sl it 0 oY
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0.008 0.01 0.006 0.007 0.01 4 Error s
134 19.2 175 159 16.3 - C.V(%) i g >
ns I ns
: Non-significant M gme pu
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Fig.2 - Mean percentage of soil organic matter in the end of the project
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Table5 - Conpla(varianceanalyss of agronomic traits which has been shown by Mean Square (MS)
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Table 6 — Mean comparison of agronomic traits at 5% probability level, using Duncan's Multiple Range Test
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Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple
Range Test.
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Table 1- Energy equivalents of inputs and outputs in agricultural production

& (MI)axly 32 51 5551 ) 5531 s 23l — !
Reference Energy equivalent (M.J) Unit Energy inputs
SAN Ga )
Human labor
Mandal et al., 2002 1.96 celo Sy
hr man
Sl lodgs Y
Chemical fertilizer
Kaltschmitt et al., 1997 47.1 oS els o)l
kg N
Kaltschmitt et al., 1997 15.8 pSsks Jy lawd ygu
kg P205
Slhosd pyouw =T
Chemical poisons
Kaltschmitt et al., 1997 101.2 oS sks O5S oyt
kg Insecticidal
Kaltschmitt et al., 1997 238 pSeks O Gale
ke Herbicide

ShsliS sl eile —¥
Agricultural machinery

Karkacier and Goktolga, 2005 93.61 PR 19515
ke Tractor
Karkacier and Goktolga, 2005 87.63 PRIk oS
ke Combine
Mandal et al., 2002 62.7 oS sks VT pisle g gl
kg Equipment of machines
-0
Seed
Yaldiz et al., 1993 25 pSeks puS
ke Wheat
&3 swosibiw -
Energy outputs
Yaldiz et al., 1993 14.7 oS els &l
kg Grain
Yaldiz et al., 1993 12.5 PSS ols
ko Straw
38 gy 5 45 920 o3l VRS 9 CRS sl Jro o 4y (4

15 CRS Jao igad lgisds 035 gzl Jao o dinge o>
-J9_A)5 ) C))yo A:)LS\AY G /Y C,wuf).:) C.‘a.w).) \ D)‘A.«f)
MAX = 29400Y
St: 5515.6X +18.62X,+3845.51X,+111.75x,+429.87375x5=1
(v 15ls) 29400Y . 5515.6X, - 18.62X - 3845.51% - 111.75x,-429.87375x5 <=0
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Table 2- Energy used status for wheat production in different levels of planting (MJ/ha)

YU & s 0/Y S0 G Y/ SIS Y G /Y o3l
Over 5.1 ha 2.1upto5 ha 0.1upto2ha Input
KW (MJ) 559 Jslee KW (MJ) 559 Jslxe KW (MJ) 559 Jalre
%  Energy equivalent (MJ) %  Energy equivalent (MJ) %  Energy equivalent (MJ)
4.42 497.58 3.71 426.27 2.63 303.14 Y opwile Mgzl § el
Machinery manufacture
and depreciation
40.17 4517.16 38.29 4399.95 31.32 3601.41 b yae Cigu
Fuel consumption
54.07 6079.97 56 6435.21 63.63 7315.39 Showd pyews ¢ 365 6k
Seed, fertilizer and
chemical poisons
0.4 44.83 0.84 96.85 1.32 151.83 Sl gy
Human labor
0.93 145.1 1.14 131.58 1.1 123.88 Jiig Jos
Transportation
100 11284.63 100 11498.88 100 11495.67 Egoxe
Total
(LS 1 Jja) kS ilideo Zgbanw )3 23 @i Jguatno (51 2w (5551 - Jgu
Table 3- Energy output for wheat production in different levels of planting (MJ/ha)
Y & U 0/ S0 B Y/Y o S Y G /Y o Jpasee
Over 5.1 ha 21upto5 ha 0.1upto2.1ha output
~oy? (MIRa) 551 (kgha) s Slos o> (MJha) 351 (kgha) s Sles o) (MJRa) 351 (kgha™") > Slos
% Energy (MJha') Yield (kgha') % Energy (MJha') Yield (kgha™) %  Energy (MJha)  Yield (kgha)
83.28 26000 1768 58.05 26298 1789 47.46 25480 1733 4l
Grain
16.72 5218 417 41.95 19000 1520 54.52 28208 22256 oS
Straw
100 31218 2185 100 45298 3309 100 53688 3989 E9ome
Total
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Table 4- Technical, pure technical and scale efficiency with return to scale in different levels of dry wheat

R0 51 VL ¢ l5e

AR O LYY o )5

S Y G o)y g4l

Over 5 ha 2.1upto5 ha 0.1upto2ha

SE Eg Epgs  Ecs  Dmu SE Eg Eyzs Eczs Dmu SE* Eg Eprs’ Ecxs’ Dmu'
(IRS) o238 96% 87% 84% 3 (IRS) 1358 97% 75% 73% 3 (RS’) 23l 98% 89% 88% 2
(IRS) zl38l 97% 92% 90% 4 (IRS) L1581 95% 100% 95% 4 (CRS®) cus 100 100% 100% 3
(IRS) x5l 94% 69% 65% 5 (IRS) 158! 95% 72% 69% 6 (CRS) euts 100 100% 100% 5
(IRS) o238l 88% 63% 56% 7 (IRS) 21581 95% 100% 95% 9 (IRS) 158! 95% 85% 81% 6
(IRS) (238! 94% 57% 54% 8 (IRS) 158! 94% 78% 74% 11 (IRS) a3l 97% 79% 77% 9
(IRS) 238! 92% 54% 50% 11 (IRS) 1358 97% 95% 93% 12 (IRS) a3l 94% 69% 65% 10
(IRS) 38! 97% 89% 87% 13 (IRS) L1358 97% 82% 80% 14 (IRS) 138! 97% 83% 81% 12
(IRS) zl38l 96% 79% 76% 15 (IRS) 21381 96% 89% 86% 15 (IRS) 158! 975 93% 91% 15
(CRS) ceut 100% 100 100% 17 (IRS) L1581 94% 69% 65% 18 (IRS) 158! 90% 62% 56% 18
(IRS) o238l 90% 60% 54% 19 (IRS) 21581 94% 78% 74% 20 (IRS) 21581 97% 74% 72% 19
(CRS) cuts 100% 100 100% 20 (IRS) o213l 94% 74% 70% 21 (IRS) o238l 97% 85% 83% 20
(CRS) et 100% 100 100% 21 (IRS) o238l 95% 100% 95% 23 (IRS) a3l 97% 79% 77% 22
(IRS) 38! 93% 79% 74% 23 (CRS) cub 100%% 100% 100% 24 (IRS) 138! 95% 83% 79% 24
(IRS) 38! 98% 77% 76% 25 (IRS) L1358 97% 83% 81% 27 (IRS) 158! 96% 100% 96% 25
(IRS) z38l 94% 56% 53% 26 (CRS) cubs 100% 100% 100% 31 (CRS) cubs 100 100% 100% 26
(IRS) 38l 96% 54% 52% 28 (IRS) 21581 97% 78% 76% 33 (IRS) 158! 96% 84% 81% 27
(IRS) 258l 92% 53% 49% 30 (IRS) 21581 95% 72% 69% 34 (IRS) 158! 94% 100% 94% 28
(IRS) (238! 94% 89% 84% 31 (IRS) o238l 93% 47% 44% 35 (CRS) et 100 100% 100% 29
(IRS) 238! 94% 69% 65% 33 (IRS) 158! 96% 86% 83% 36 (IRS) o213l 96% 78% 75% 30
(IRS) 38l 89% 49% 44% 34 (IRS) L1358 92% 56% 52% 37 - - - - -
(IRS) 38l 90% 63% 57% 36 (IRS) 158! 94% 73% 69% 38 - - - - -
(IRS) z38l 94% 68% 64% 37 (IRS) 158! 95% 74% 71% 39 - - - - -
(IRS) x5l 89% 100 89% 38 (IRS) 21581 92% 64% 59% 40 - - - - -
(IRS) (238! 91% 100 91% 39 (IRS) o238l 94% 69% 65% 42 - - - - -
(IRS) 238! 96% 87% 84% 40 (IRS) 158! 97% 84% 82% 43 - - - - -
- - - - - (IRS) L1358 96% 89% 86% 44 - - - - -
- - - - - (IRS) L1358 96% 94% 91% 45 - - - - -
- - - - - (CRS) cubs 100% 100% 100% 46 - - - - -
- - - - - (IRS) 213581 98% 79% 78% 47 - - - - -
. - - - - (IRS) 13581 94% 69% 65% 48 - - - - -
- - - - - (IRS) o238l 95% 73% 70% 50 - - - - -

- 94 75.7 71.9 Sk - 95.6 80.7 77.7 Sk - 96.6 86.4 84 Sk

Mean Mean Mean
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Table 5- Slack and surplus of energy consumption in 0.1 up to 2 levels farms with CRS model

[Or g™ YT epdilo § 1931 2N 9w g5 Sl (5955 J& 9 o> (woy3) 2156 a3
Fuel Equipment and fertilizer, seed and Human labor Transportation Efficiency Farm
machinery poison
1560 129 5123 0 75 88% 2
0 0 0 0 0 100% 3
0 0 0 0 0 100% 5
2700 201 4512 0 100 81% 6
3589 56 4678 98 0 77% 9
4153 202 5451 91 72 65% 10
2312 100 2452 100 101 81% 12
1570 0 2130 78 0 91% 15
4570 220 6732 85 59 56% 18
2278 134 4412 0 95 72% 19
1450 0 1312 79 83 83% 20
2451 212 4121 0 87 77% 22
1268 0 3124 89 0 79% 24
213 0 1200 0 0 96% 25
0 0 0 0 0 100% 26
3201 123 3700 101 0 81% 27
1213 0 2154 83 75 94% 28
0 0 0 0 0 100% 29
2980 78 5410 100 93% 75% 30

395 03 CRS Jao b LS Y U +/Y oy o 4150 43 03k 2 bawgi 0l 8 s d (65,61 =Y JSUS
QYiMu Calw g SHosw!l -0 gomwg gy 3¢5 —€ Chgw -V Sl gomi-T J& 9 Joo -)
Fig 2- Energy saving with each of input in 0.1 up to 2 ha levels farms with CRS model
1- Transportation 2- Human labor 3- Fuel 4- fertilizer, seed and poison 5- Equipment and machinery
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Fig 3- Energy saving with each of input in 2.1 up to 5 ha levels farms with CRS model
1- Transportation 2- Human labor 3- Fuel 4- fertilizer, seed and poison 5- Equipment and machinery
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Fig 4- Energy saving with each of input in over 5 ha levels farms with CRS model
1- Transportation 2- Human labor 3- Fuel 4- fertilizer, seed and poison 5- Equipment and machinery
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Design, Construction and Test of a Three-point Hitch Dynamometer

M. Askari''- M. H. Komarizade® — N. Nobakht®
Received: 20-12-2010
Accepted: 26-9-2011

Abstract

For measuring the draft forces exerted by implements into tractor, we use the dynamometers that are divided
into pull type or three-point hitch type. For measuring the forces between the tractor and the mounted
implements, three-point hitch dynamometers are used. In this research, an adjustable three-point hitch
dynamometer with a draft capacity of 25 kN was designed and built which is made up from two frames that one
of them placed inside the other. The force sensing elements were comprised of a loadcell that was installed
between the frames. All mounted tillage implements were able to be tested by this measuring device excluding
mounted implements which are powered by PTO and by using this dynamometer, the variations of implements
draft force in the different tillage conditions consist of the various work depths and different forward speeds
would be studied. After design and construction steps, dynamometer was calibrated, tested and evaluated. Field
tests were done by using of four mounted tillage implements and obtained data were compared by obtained data
from ASAE D497.5 standard formula. So with these data, the design of tines, their stems, equipment frames and
the selection of the optimal size of the tillage equipments in regard of the soil type of the region and the power of
the available tractors will be more scientific and reasonable.

Keywords: Three-point hitch, Draft measurement, Tillage, Dynamometer, Design & construction
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Evaluation and Comparison of Geostatistical Methods to Generating Digital
Management Map of CyanazineVariable Rate Cyanazine Application

D. Mohammad Zamani '"- S. Minaei >- R. Alimardani * - M. Almassi * - R. Yusefi’
Received: 12-21-2010
Accepted: 9-26-2011

Abstract

In this study evaluation and comparison of various interpolation approaches for estimation un-sampled values
of soil Organic Matter Content (OMC) and soil texture is presented. The main objective is to develop a precision
method for generation of management maps for variable rate application of herbicide that eventuate to save
herbicide application and to reduce adverse impact on the environment. For this purpose after sampling of 42
points on the test field and generation of local and global grid of sample points on a PC, various interpolation
methods were applied to estimate soil OMC and texture on un-sampled points by Surfer software. Inverse
distance to a power, Kriging, minimum curvature, weighed moving average and radial basis function were used
as interpolators. To evaluate the mentioned methods, cross-validation approach and two statistical parameters
MAE and MBE were used. The results showed that minimum curvature method with MAE equal to 1.31 has the
minimum error than other methods. In this method MAE value for sand, silt and clay was equal to 1.6, 1.18 and
0.59, respectively. In comparison with other methods, this approach had the minimum error. It was demonstrated
that minimum curvature method was the best approach to estimate grid point values at un-sampled points.
Finally after selection of appropriate method and using considered manufacturer recommendations of herbicide
application based on OMC and soil texture, a digital management map of Cyanazine variable rate application in
a corn field was generated. Based on this map and considering the herbicide uniform application in the farm as
1.7, 2.9 and 4 Lha-1, herbicide application rate compared with 1.8 Lha-1, decreases 39% and increases 4 and
50% respectively. This means that if the entire field is sprayed with the uniform rate of 1.7 Lha-1, Compared
with1.8 Lha-1 which is obtained using management map, herbicide application will be saved 39 %. Similarly, if
herbicide is applied 2.9 and 4 Lha-1 uniformly, compared to the amount 1.8 Lha-1, 4 and 50% of herbicide
application will increase respectively.

Keywords: Digital map, Geostatistical methods, interpolation, Soil texture, Organic Matter Content (OMC),
Pre-emergence herbicide
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Making Weed Management Maps by Artificial Neural Networks for Using in
Precision Agriculture
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Abstract

With the rise of new powerful statistical techniques and neural networks models, the development of
predictive species distribution models has rapidly increased in ecology. In this research, a learning vector
quantization (LVQ) and multi layer perceptron (MLP) neural network models have been employed to predict,
classify and map the spatial distribution of 4. repens L. density. This method was evaluated based on data of
weed density counted at 550 points of a fallow field located in Faculty of Agriculture, Shahrood University of
Technology, Semnan, Iran, in 2010. Some statistical tests, such as comparisions of the means, variance,
statistical distribution as well as coefficient of determination in linear regression were used between the observed
point sample data and the estimated weed seedling density surfaces by two neural networks to evaluate the
performance of the pattern recognition method. Results showed that in the training and test phases non
significant different was observed between average, variance, statistical distribution in the observed and the
estimated weed density by using LVQ neural network. While this comparisions was significant except statistical
distribution by using MLP neural network. In addition, results indicated that trained LVQ neural network has a
high capability in predicting weed density with recognition erorr less than 0.64 percent at unsampled points.
While, MLP neural network recognition erorr was less than 14.6 percent at unsampled points. The maps showed
that, patchy weed distribution offers large potential for using site-specific weed control on this field.

Keywords: Classification, Neural network, Site-specific management, Spatial distribution
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Evaluation of Image Processing Technique for Measuring of Nitrogen and Yield
in Paddy Rice and Comparing it with Standard Methods
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Abstract

In order to use new and low cost methods in precision agriculture, nitrogen should be supplied for plants on
time and precisely. For determining the required nitrogen of paddy rice in the clustering stage, a series of
experiments were conducted using three different methods of: image processing, kjeldahl and chlorophyll meter
set (SPAD-502), in a randomized complete block design with three replications during 2010 at Rice Research
Center of Tonekabon, Iran. Four experimental treatments were different level of fertilizer (Urea with 46%
nitrogen). In the clustering stage, some images from rice plants were taken vertically by a digital camera and
were analyzed using image processing technique. Simultaneously the chlorophyll index of plants was measured
by SPAD-502 chlorophyll meter set and the percentage amount of nitrogen was measured using of the so called
kjeldahl laboratory method. The results showed that the three methods of determining nitrogen of rice plant were
highly correlated. Moreover, the correlation among the three methods and crop yield were almost the same. In
general, the method of image processing could have a high potential for nitrogen management in the field, while
this method was low-cost, faster and also nondestructive in comparison to the other methods.

Keywords: Nitrogen, Paddy Rice, Kjeldahl, Chlorophyll meter SPAD-502
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Investigation on the Field Performance of Four Weeding Methods for Peanut
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Abstract

In this research, field performance of four weeding methods for peanut crop was investigated in Kiashahr
located at Guilan province. The weeding methods were included weeding by two types of motorized weeders
(power tiller operated cultivator and power tiller operated rotovator at three forward speeds of 1.0, 1.5 and 2.0
km/h), weeding by hand-driven wheeled cultivator and hand weeding by trench hoe. A randomized complete
block design with three replications was used for the experiment. Weeding index, crop yield, field capacity,
energy consumption and the economical index of benefit-cost ratio were measured and determined. Results
showed that the highest weeding efficiencies of 98.61 and 97.37% were obtained in hand weeding for the first
and second weeding stages, respectively. In all the mechanical treatments, the weeding efficiency of the second
stage was greater than that of the first stage. The highest value of field capacity in the first stage (0.1263 km/h)
and second stage (0.1287 ha/h) was recorded for power tiller operated rotovator at travel speed of 2.0 km/h. with
amount of field efficiency was achieved in weeding with tiller rotovator at forward speed of 2 km/h (0.1263 and
0.1287 ha/h for first and second stages of weeding operation respectively). Among the methods, the lowest value
of energy consumption with the average of 307.8 Mj/ha was registered for hand-driven wheeled cultivator.
Results also indicated that power tiller operated rotovator at forward speed of 1.0 km/h had the highest benefit-
cost ratio of 2.06 compared to other treatments. Thus, weeding by power tiller operated rotovator at forward
speed of 1.0 km/h is advisable for peanut cultivation in the region.

Keywords: Peanut, Weeding machine, Weeding efficiency, Field capacity

1,2- Department of Agronomy and Plant Breeding, Rasht Branch, Islamic Azad University, Rasht, Iran
(*Corresponding author email: firoozi@jiaurasht.ac.ir)
3- Agricultural Engineering Department, Rice research Institute of Iran (RRII), Rasht, Iran



Journal of Agricultural Machinery @ jor. Gl sl piilo 9 Jid
Vol. 1, No. 2, Fall - Winter 2011, p. 13 IO 1V T I oo ¥ 0 Jluows oY oybesd o) s

Effect of Moisture Content on Mechanical Properties and Terminal Velocity of
Berberis
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Abstract

The study of mechanical properties of Berberis not only is useful for design and optimization of
transportation, processing and packaging equipment but also can prevent mechanical injuries and losses. In this
study force, deformation, energy and toughness were measured at different moisture content levels including 70-
76, 45-50, 25-30 and 7-10 percent (w.b.). The decrease of moisture content caused increasing rupture force from
1.387 to 2.679 N, decreasing shape deformation from 3.387 to 2.413mm, increasing toughness from 4.297 to
8.220 J/em® and decreasing rupture energy from 0.921 to 0.661mJ. Effects of loading speed, force orientation
and their interaction were investigated on just fresh Berberis fruit. It was indicated that only force orientation
was effective on all investigated properties except toughness. The moisture content was identified as an
effective parameter on terminal velocity. It decreased from 9 to 4.5 m/s with decrease of moisture content from
76 to 7 percent (w.b.).
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Comparison of the Effects of No Tillage, Minimum Tillage and Conventional
Tillage on Dry Land Wheat Yield in Pebbly Field in Tropical Region
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Abstract

The current study was conducted to compare different tillage methods on wheat yield in pebbly dry land
areas done within three years (2006-2008) in north Khouzestan (Baghmalek city) in randomized block design
with five treatments and four replications. The experimental treatments were:(1)chisel plow +seed-drill, (2)Semi
plow(mold board plow with remove mold board)+seed-drill, (3)no-till-drill, (4)sweep plow +seed-drill and
(5)conventional method(mold board plow+ broadcasting seed and fertilizer+ sweep plow). These treatments
included minimum tillage (treatments 1, 2 and 4), no tillage (treatment 3) and conventional tillage (treatment 5).
Complex variance analyses of three years data showed that there was no significant difference between tillage
methods and interaction of tillage methods with year in soil moisture content in different plant growth stages
(stem, flowering, and filling seeds stages) but years were different in this factor. Variance analyses of data
showed that there was no significant difference between different tillage methods in percent of organic materials
in different soil depths in the end of the project. However, no difference in tillage methods in the amount of
organic material has been analyzed based on the pebbly conditions. The complex variance analyses of data also
showed that tillage methods had significant effect on grain yield and other agronomical factors, except plant
height and harvest index. According to the results any devices cause to back more gravel and cobblestone into
sub soil layer provide more grain yield. Therefore, mold board plow resulted in maximum yield in three
experimental years which were different in amount and distribution of rainfall, and also in third year the amount
of rainfall was considerably low. The grain yield averages of three years were 1333, 1558, 1190, 1080 and 1787
Kg.ha™ for chisel plow, semi plow, no-till-drill, sweep plow and mold board plow respectively.
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Investigation of Energy Use Efficiency for Dry Wheat Production Using Data
Envelopment Analysis (DEA) Approach; Case Study: Silakhor Plain
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Abstract

In this research energy efficiency for dry wheat production in three levels including 0.1 up to2, 2.1 up to 5
and over 5.1 hectares for the farming year 2008-2009 in Silakhor plain located in Borujerd and Dorud divisions
of Lorestan province was studied using data envelopment analysis (DEA) technique. The results showed that the
input energy for seed, fertilizer and pesticides had the highest levels of energy consumption and the share of that
in each studied level were 63.63, 56 and 54.07 percent respectively. The results of data envelopment analysis
showed that the average of energy efficiency levels were 82, 78 and 68 percent, respectively. First level, that
consumes more input energy than other two studied levels, had highest energy efficiency, because in this level
output yield were more than other levels. Technical efficiency of inefficiency units in CRS model in three levels
is 79%, 77% and 66% respectively. This issue indicates that 21, 23 and 34 of total energy input could be saved
with upgrade efficiency in these units. All wrong using and also all share of total saved energy in three levels
related to grain, fertilizer and pesticides and then fuel consumption.
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