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Fig.4. (a) Mean comparisons of the effect of seed moisture content at harvest time on maximum fracture force (b) Mean
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1- Macadamia Nut
2- Broken kernels
3- Bruising

4- Notching

5- Freezing

6- Palm Nut
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1- Drop test
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Tablel- Factors levels used in the experiment

e o
Factor Level
(G Gi= (A) Js) w553
gy”( ) Go= (B) py> cuiyy
enotype
P G3= (C) pso ooisi3
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Z b,
A=10(cm
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2- Damaged

3- Broken

4- Left-in-the-shell
5- Recyclable

6- Wounded
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Fig.1. Schematic drawing of the constructed apparatus;
(1) Rope, (2) Scale, (3) Cylinder, (4) Hammer, (5)
Walnut, (6) Rigid plate
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Fig.2. Constructed apparatus used in the impact test
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Fig.3. Directions of applied force upon walnut
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1- International Plant Genetic Resources Institute
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Table2- Evaluation of walnut breakage

ad, EUCIHIREY . Ll
@ ooy Ry
Ran Number - . .
Grade Figure Explanation Evaluation
k of parts
1100 2 - Fo faai 92 FC
Tow half kernel
One half kernel and two piece of quarter kernel
o IRy AT 93 5 e p)loa St 4T G ¢ e dbal S
3 60 4 One half kernel, a piece of quarter kernel and tow piece
of one-eighth of kernel
One half kernel and four piece of one-eighth of kernel
o w o« [l el
Four piece of quarter kernel
o @ISy AT 93 9 jre p)lep Sy &S5 A
6 30 5 Three piece of quarter kernel and tow piece of one-eighth
kernel
Fo pincSy AT ey 5 jre o)l 4S5 9
7 20 6 Tow piece of quarter kernel and four piece of one-eighth
kernel
o Sy A5 (b g jae p)oa Sy 45 S
8 10 7 A piece of quarter kernel and six piece of one-eighth of
kernel
Eight and more Eight piece of one-eighth of kernel
Awgy W.u’».u;k.gv Jﬁ‘b 9 039 dlwgy J>‘.> e as ‘!Jb) Awgy LJ.>‘.) e
9 ) ) ) (15l 0k Iy e KLS
Left-in-the-shell kernels (kernels, trapped inside a partially
broken shell, at least one-sixth of the shell is broken)
10 - - - Walnuts whose shell was intact with only a minor crack CwW
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Table3- Analysis of Variance of physical properties of the walnut genotypes under study

Olryo 35k
Mean Square
éhell o> wid awgilo ylad 8l ol b
- Volume Geometric mean T w L Degree of i
thickness h Source
diameter freedom
8 < .
2177 7.271x10 323.78" 283277 349.63"  363.017 2 Between laog,5 (0
Groups
011 723009.07 0.32 0.67 0.10 0.36 1380 Lf“’j; 09
Within Groups
S pd S Jlasn ] gdaws 3l gae **
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Table 4- Physical properties of the walnut genotypes under study
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iy o waa gl jlad T Y L RS
N Volume Geometric mean diameter )
shell thickness  ym3 mm mm mm-— MM Genotype

mm

1.15 ¢ a a a a a

.1 14270.18 30.08 28.75%  30.15* 3142 A

(747.38) 0.52) 0.71)  (0.30)  (0.64)

1.61° 16691.85 ¢ 31.69°¢ 30.27°¢  31.82° 33.08° B

0.1) (865.51) (0.55) 0.84)  (0.30)  (0.55)

1.08° 15727.78 ° 31.07° 29.43°  31.19° 32.70° C

0.2) (944.87) (0.62) (0.91)  (0.38)  (0.63)
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Table 5- Analysis of Variance of data from walnut breakage
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Treatment

*k s
P
Genotype

sk lye
Moisture content

Pk sl
Loading direction

" oin Logto b

Geometric mean diameter

Lag,; po>
Sum of ranks
4791.4° A
5427.1° B
4975.2° C
5051.6° H,
5251.2¢ H,
4892 .4 H,
5019.4 X
4976.1 Y
5199.4 z
5086.8 D,
5125.2 D,
4982.9 D;
8300.2° 10 cm
7121.1¢ 15 cm
4635.4° 25 cm
2736.5° 35cm
2531.9% 45 cm
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Drop height
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Fig.4. Effect of weight drop height on walnut breakage in Genotype A, Genotype B, Genotype C and Effect of weight
drop height on quality grade of broken kernels
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Fig.5. Effect of Moisture content on walnut breakage in Genotype A, Genotype B, Genotype C and Effect of Moisture
content on quality grade of broken kernels.
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Table 6- Selection of the best treatment combinations
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Tablel- Analysis of variance (ANOVA) for the effect of variety, type, moisture content, and temperature on specific
heat capacity

Fvalue SWroslbe @olifas Olud g
Mean Square  df Source of variation
409.759  1.424 47 (Treatment) Lo
578.325™"  2.010 1 (Variety) o3,
256.807 0.893 1 (Nut or Kernel) jao/als
5844 ™ 20.312 3 (Moisture) cusb,
332.076™ 1.154 2 (Temperature) L.
5.379"  0.276 1 V*NK
2.132™  0.006 3 V*M
11.363 0.034 2 V*T
3.809™  0.041 3 NK*M
3.683"  0.016 2 NK*T
5.293"  0.018 6 M*T
1.357™  0.005 3 V*NK*M
3.905™  0.014 2 VANK*T
2.398"  0.008 6 NK*M*T
0.874™  0.003 6 V*AM*T
0.149"  0.001 6 VANK*M*T
0.003 96 (Error) s
143 (Total) Js
(significant at 1%) /) gdaw )3 )l (ine
(significant at 5%) /0 glaw ;3 > (se
(Not significant) ,ls _xe ye "™
a5
3.0 = - %
25
2.0
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Fig.1. The effect of moisture content on specific heat capacity of nut and kernel of Kalle-Ghochi pistachio variety in
three levels of temperature
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Fig.2. The effect of moisture content on specific heat capacity of nut and kernel of Badami pistachio variety in three
levels of temperature
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Fig.3. The effect of temperature on specific heat capacity of nut and kernel of Kalle-Ghochi pistachio variety in four
levels of moisture content
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Fig.4. The effect of temperature on specific heat capacity of nut and kernel of Badami pistachio variety in four levels of
moisture content
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Table2-The proposed models for determining specific heat capacity

(kI kg™ K*) (Model) Jaw R? (Product) Jguasxe
= 3 - 0.985
Cp = Q.PFE2IRG, +QALEST — LOBSE (Nut of Kalle-Ghochi pistachio variety)
Cp = 0.EAER (M) + OOLEZT — LF0EL () 993 7 A oh) jhe
' (Kernel of Kalle-Ghochi pistachio variety)
€, = D.EZSA IO + 001447 - L1504 () gqy bl of) &b

7, = MENR0 i, + 00147 T = 1,2524 0.992

(Nut of Badami pistachio variety)

ol 08 e
(Kernel of Badami pistachio variety)
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10.

11.

12.

13.

14.

15.

Ollais] g pMe L o)
Nomenclature Subscripts
C  Specific heat (ki kg? K%) ¢ Capsule
H Heat capacity (kJ K™) e Equilibrium condition of mixture
m Mass f Final
M Moisture Content f Flask calorimeter
Q Added water mass (g) i Initial
T Temperature p Pistachio Sample
S Sample
w Water
&l
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4- Jenkins group
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4- Physicochemical properties
5- Low density polyethylene

5 Cdy sl odlaiwl b1y polie guls (adsd )0 50 500 pedisee
Esguerra et ) slod ysl couwsds 4l ogee (¢lp Loy pumwls
3 Sy maslts 1 o3kl b Ad>s )> cyiomen (@l., 1978
Chaves ) ol il caw 6l oy wie PVC (Lé
b slbanS 3 (655 slbogee ;o> b ) (et al., 2007
S8 aadllas 3y50 +=+/0°C slod ;> (ST pinegll j> SliSieyy
SalS el ol GAls jlelial 48 ol L ol b S
g, (Scott et al., 1984) a_i Laogue oo py s o
Gt 090 Sl 1 oy (MRS yos 2 SUSin g liy
S yolate (pds A wyp (ANNONA SQUAMOSAa, L) iy yud
W ol & ) OlSingy peli gols  Suilly S, 5 ogme 3is
sled jd (+/Y MM MB@)YPVC i oy ) (deo)d
2y L ol s (g )5 ATV oo Cagby ¢ 15°C
Gy 0940 d)lf.)_)[a p‘_a;).od\_) (Z\Y9 Z'\) umf WLJ aS
;> (Chaves et al., 2007) sl> (21381 9, \Y gV L5 1y oy s
o9s0 (5 M 9y WV 5l g 03,8 (0135 lime 505 (g
286 ladigel b duglie o liKioy pawly (gl (cadiges jgo
S0y (S yjg el S gy e gaw gl OO
Uy a5 > (Mohammad and Campbell, 1993)
Lipogll iy )3 SLiSoyy malty gy oliil (l s ol
Wills ) caly i3l Las &gy bl Bl )5 0+ L 730 &
SagS slaa 31 Kos imgh > (and Warton, 2004
)I M= cbles » (P)f\’ 9 MO N /D ") ul.».im).: Wl.u L59l>
e Uy bl L oS )3 o0 siomg  LLL e il
Las ol olis ol b wyp (dauS 12 33 050 Die du) oS
8l il ogue il Sy bl (il y muolly liee ol
3 e Loogee gl cupmsg St sty 1 ool b (yriren
,500 Ldss > (Silva et al., 2009) us Lis ¢,ls Ll 59, YO
b o ool ey cudois il 5l oliml b 4kl 190 y90 Bls 4305
52l (b5 Shaogas 5 Slo)bil yes (il CliSiey mrwly
aS b i wls .c8)8 1,8 dallas 3y50 o oS g (50YLw
)N )90 u_:b.{ ul.uo9..a.> 2 ‘u.bl> yb L5'5L‘> oKiwd )l odliiul
aroml 5 St it 5 4B (5 b stne 5T IS 5 oS
Rezaii ) D9 u.)L> oK Jga> )LM 4 Jo%).a pH u]).m
(Kalaj et al., 2009
OliSieyy mawly Celgioll S wyp yshaiody polbs 35 )

1- Sachet
2- Poly Vinyl Chloride
3- Papaya
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Tablel- Some physical properties of kiwifruit samples

Average volume Average mass

Sample  Geometrical mean diameter (cm) 3
(cm’) (%)
Large fruits 0.19+51.89 0.54+85.28 1.2489.12
Small fruits 0.15+46.27 0.53+58.21 1.4+60.83
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5 (55 i) T dgly (S5 eile) LagsS i 4 (1)
A5 Al o Laages gl (AE )T S (S, Vsl
Mortazavi et al., 2008; Nopwinyuwong et al., )

(2010
c =@+ ()’ )
He = arctan(ag) v)
AE = J(L, —L)? +(a, —a)? + (b, —b)? ()

$rSo3il 5 @ gmofl pLol oo J oges | b e
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@l cas 95, (Hertog et al., 2004) v mm s e
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1- Chroma

2- Hue angle

3- Total color difference
4- Firmness

5- Magness-Taylor
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Table2- Analysis of variance of variables for resulted properties of experiments on Kiwifruit

Mean Square (M.S)

Variable df Firmness (N) SSC (Brix) MC (%w.b.) pH
Storage time 3 88173 327.31 753 2.95
. ** * % ns * %
Nano-zeolite 3 51.68 11.21 0085 0.1
F .t 1 * % * % ** * %
ruit mass 129.09 20.4 2.78 0.61
Nano-zeolitexTime 9 8.52 ** 26 ** 0.3 ns 0.12 ns
. * * % ns *
MassxTime 3 1.79 0.64 0.41 0.22
-zeoli ns ns ns ns
MassxNano-zeolite 3 025 0.23 0.08 0.009
MassxNano-zeolitexTime 9 0.5 ns 0.12 ns 0.16 ns 0,009 ns

s 0 xo NS ol Y gimo +/+ ) o jd s .Cal Hld gixo +/+0 prdans 3 32
* Significant difference at 5%. ** Significant difference at 1%. ns No significant difference.
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Fig.1. Comparison of mean values of pH for large and small kiwifruit, during storage (Duncan 5%) .
(Columns with the same letters have not significant differences)
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Fig.2. Comparison of mean values of kiwifruit pH for nano-zeolite levels (Duncan 5%)
(Columns with the same letters have not significant differences)
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Fig.3. Comparison of mean values of kiwifruit moisture content percentage (wb) during storage (Duncan 5%)
(Columns with the same letters have not significant differences)
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Fig.4. Comparison of mean values of kiwifruit SSC for nano-zeolite levels, during storage (Duncan 5%)
(Columns with the same letters have not significant differences)
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Fig.5. Comparison of mean values of SSC for large and small kiwifruit, during storage (Duncan 5%)
(Columns with the same letters have not significant differences)
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Fig.6. Comparison of mean values of kiwifruit firmness for nano-zeolite levels, during storage (Duncan 5%)
(Columns with the same letters have not significant differences)
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Fig.7. Comparison of mean values of firmness for large and small kiwifruit, during storage (Duncan 5%)
(Columns with the same letters have not significant differences)
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Table3- Analysis of variance of variables for properties of nano-zeolit color

Mean Square(M.S)

*

Variable df  C AE H° L

S - 3 %k *k * ok *%*
torage time 13.59 124.75 0.33 4.68
Nano-zeolite 2 0074 40.99 0.131 6.59
Fruit mass 1 oom1 0.72 0.002 0.07

. . ** *x *x **
Nano-zeolitexTime 6 0149 5.46 0.017 0.94

- ns ** * **
MassxTime 3 0.019 0.23 0.001 0.012

- ] x *k ns * %
MassxNano-zeolite 2 408 0.055 5.69E0.005 0.006

MassxNano-zeolitexTime 6 0.029 * 0.032 o 9.86E0.005 o 0.004 B

o Y3 2o NS sl o gimo /0 Y s 53 st ol Y3 gire +/+ 0 pdaw p>
* Significant difference at 5%. ** Significant difference at 1%. ns No significant difference.
Ol Sz g Sas8 slap g Clgipl Gl gslaw ) olej
sl (AE) s S5) B3 5 zalS ladiges ST (b)) L
5 & 81550 239, o) el Bl G231 (CT) Loy S (HF) g0
ool 39294 mogeo 5l oads abl Bl b liKinyy wumliy STy
.(Vermeiren et al., 1999) .l

o} 4515 s lite 3] 295 e omlie 45 jololon
B sl 01 3 e (Shy ez ;- Sl e g Colisl
@l oS geil pLol I e a(Sile dusliio § (o) yolatod,

ol 0 &)1 F ol 4o
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Table4- Comparison of color properties mean values of nano-zeolite, between difference levels of time, nano-zeolite
and mass (Duncan 5%)

Storage time (week) Nano-zeolite (g) Fruit germ c’ AE H° L

0 0.2 small 17.12k On 0.43m 27.53a
2 0.2 small 18.41j 5.26e 0.7le 26.52g
4 0.2 small 19.25a 7.54c 0.83c 25.67j
6 0.2 small 19.13bc 857a 0.88a 25.57k
0 0.2 Large 17.12k On 0.43m 27.53a
2 0.2 Large 18.42j 5.26e 0.7le 26.68e
4 0.2 Large 19.16b 7.19d 0.8d 25.73i
6 0.2 Large 18.73gh 8b 0.86b  25.65j
0 0.4 small 17.12k On 0.43m 27.52a
2 0.4 small 18.64hi 3.131 058l 27.1c

4 0.4 small 18.95cde 4.77g 0.67h  26.61f
6 0.4 small 18.81lefgh  5.25e 0.7f  26.45h
0 0.4 Large 17.12k On 0.43m 27.53a
2 0.4 Large 18.50ij 3.111 0591  27.3b

4 0.4 Large 18.82efgh  4.11i  0.63] 26.69%
6 0.4 Large 18.74fgh  4.81f 0.68g 26.52g
0 0.8 small 17.12k On 0.43m 27.53a
2 0.8 small 18.44j 3.08m 0591 27.52a
4 0.8 small 18.81efgh 4j 0.63jk 27.51a
6 0.8 small 18.93def 4.38h  0.65i 26.98d
0 0.8 Large 17.12k On 0.43m 27.52a
2 0.8 Large 18.52ij  3.07m 0.58] 27.53a
4 0.8 Large 18.83efg 3.9k 0.63jk 27.53a
6 0.8 Large 19.08bcd  4.12i 0.63jk  27.1c

(bl o (gl ime BMB] (glyls S jiio By > gyl (slo (1 Sibo (5w 2 40)
(Means with the same letters have not significant differences in each column)
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Table5- Correlation coefficients between variables
Variable pH MC SSC Firmness
L -0.58 041 -0.61 0.63
H° 0.66 -0.57 0.71 -0.81

AE 0.68 0.58 0.76 0.83
c 064 -061 0.68 -0.78

cidises zolaw (gl 398 o0 0dalie & Joio )3 &5 jobolen
L oge (w9 JS S0) W] oy alay 000 p 2 5 5930

y =-0.7802x + 17.669

R’ = 0.9459

L

0 2 4

Total color difference

sgun (i g JS S5y OS] 1SSl polde Cw odd 5l Soxie diges —A S0
Fig.8. The sample of fitted curves between the mean values of total color difference and firmness

1- Pearson correlation coefficient
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Table6- Curve fitting between the mean values of AE, Hue angle, Chroma and Fruit Firmness

;\lei:]ic':(-e Fr_uits Y: Firm*ness Y: Firmpess Y: Firmness

levels Size x:C R? x:H R2 X: AE R?
0.2 Small Y=-2.9771x + 68.467 0.87 Y=-15.209x + 24.401 0.95 Y=-0.7802x + 17.669 0.94
0.2 Large Y=-3.1259x + 72.162 0.77 Y=-16.016x + 26.094 0.93 Y=-0.8358x + 19.037 0.93
0.4 Small Y=-3.5582x + 78.93 0.85 Y=-26.367x + 29.333 0.99 Y=-1.367x + 18.01 0.98
0.4 Large Y=-3.83x +84.944 0.84 Y=-31.221x + 33.198 0.97 Y=-1.5365x + 19.48 0.96
0.8 Small Y=-3.6434x + 80.31 0.91 Y=-31.057x +31.548 0.92 Y=-1.5237x + 17.904 0.93
0.8 Large Y=-3.4198x +77.735 0.91 Y=-32.1x +33.222 0.85 Y=-1.5535x + 19.152 0.89
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Tablel- Dimension data of potato harvester
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Fig.3. Calibration diagram of load-cell with shock absorber made of foam with thickness plate 20 mm
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Table2- Analyze of variance (ANOVA) for test data

Ebdre g L OlupepSle @ljlayy Olage ggene Ol kS e
Significant level Mean square df Square sum Variance resource
0.000 21791 9,650 x 107 2 1.932 % 10° (Angle) «;
0.001 8.270  4.mB& ¥ 107 2 7.332 % 107 (Travel velocity) ¢y
0.577 0.665 2945570.763 3 8836712.289 (Shock absorber) Ao
0.388 0.959 4251878.498 2 8503756.995 (Repeat) NS
*
7 Gy ‘\ﬁﬁ‘}
0.469 0.900  3987877.250 4 . ! .
1.595%10 (Angle* Travel velocity)
: 75 apT el
0.877 0.384 1703819.410 6 1.022:10 (Angle* Shock absorber)
T Pyt sy
0.145 1657 7344991.370 6 HA07 =10 ( Travel velocity*Shock absorber)
; syt s ay;
0.013 2.361 %107 12 2 e .
1.047x10 125610 ( Angle* Shock absorber*Travel velocity)
- - 4432686.317 70 3,103 % 10° (Error) s

) i} 108 5.908 x 10° (Total) s
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Table3- Interaction between plate angle, speed and shock absorber

95% (yluob! o s gt
- 3,1l
oy Confidence .. - . Travel  (aa 3) 4yl
) s Sl » ape velocity o
s Y s il Js Mean Shock absorber km hr Angle
Error  Upper om A Standard mhr)  (degree)
g Lower limit error 1
limit (
285.7489 609.2640 550.1215 947.5064 2 aps e
(Without shock absorber)
9084.723 4236.047 1215.550 6660.385 sode 10 S0
(10 mm shock absorber) 4 30
4.85 11939.051 7090.375 1215.550 9514.713 sodee 20 ySayy0
(20 mm shock absorber)
7983.742 3135.065 1215.550 5559.403 oylax g ly Sy
(Two layer polycarbonate)
12142.860 7294.184 1215.550 9718.522 # Qo g
(Without shock absorber)
9799.464 4950.787 1215.550 7375.126 sode 10 pSa 0
281 (10 mm shock absorber) ) -
13818.409  8969.732 1215.550 11394.071 sode 20 pSap0
(20 mm shock absorber)
10794.389  5945.712 1215550  8370.050 ol 93 Sl
(Two layer polycarbonate)
8323.079 3474.402 1215.550 5898.741 # Qo g
(Without shock absorber)
9370.280 4521.604 1215.550 6945.942 Foiden 10 pSey5
16.34 (10 mm shock absorber) 2 45
10789.977 5941.300 1215.550 8365.639 Foiden 20 pSey5
(20 mm shock absorber)
7625038 2776.362 1215550  5200.700 ol g SlS

(Two layer polycarbonate)




1393 Jgl Jluwowss L oylois 4 o «(5359LiS slomislo 45y D6

oy L g anyd 37 L a9l &S cunl (Il 4 bgyye ailols

o by g pSarps jlealitl (gt 5 Clis  soshS 2 (g9t
g oy 2181 clas

(8 35 4ol

S s il edlatel clls )d gy S (Zuwly isw )
e a Sl Jdsas y o o 20 Coolss a4l uis )
el ol js aibole gy K5 K e 4 9 R=0.9761

2wl 00,8 65 Solsl ably polie & S35 1) 50 polie
93 4t ol aalie 5 (ANOVA) (il ly 55 5051
2 T 035 4 ime BB s o 5 adyglj puuss b ¢SSl
Al odaliie (6l pme M| H1,ST 5 15 s Calises slacdls

2ceywlcS a1 s angly s oy
2081 (sUas 5o b pSays ) okl 9k g el jtogh
LSy ann4d wasgly b op g abbo doyp
ol i ) S ool g el jieglS 2 e
oS ygbiylen Aib o doyd 16/34 clas b jio Lo 20 cuslsus
0ds ploul Julow dw oyl gaoome )0 s oy ying 29 o0 odaliie
o9t 9423 3T i dgli b sl jioslS 2 copu b €S o
slacdb 4 cos 1y e as oy eS8 &S )54 5l oolatul
P RV
E3o90 L ol plol (ingsy b alaly )5 dedde )3 &5 poboplen
Bassam ) kg jlu pogass (s sy 5 )5 3,Skos dnugs
Iy a3 37 o dglj 45 g 00 o Ll (€t al., 2006
ORgi ol 53 o9 0ad dladidin Sy (i slp Al eslie
3ySles (p ey Nps g S gy Jlite Sl yn 53 oo

&l

Bassam, Q., K. Shoji, and T. Kawamura. 2006. Development yield sensor for measuring individual
weights of onion bulbs. Graduate paper School of Agriculture, Kobe University

Caryn, E. 2002. SUGAR Cane Yield Monitoring system. The society for engineering in agricultural,
food and biological system. Paper No.027765

Durrence, J. S., T. K. Hamrita, and G. Vellidis. 1999. A load cell based yield monitoring for peanut.
Feasibility study. Precision Agriculture 1: 301-317.

Goginen, S. 2002. The design and implementation of a yield monitor for sweetpotatoes. Thesis (M. Sc)
Mississippi State University. Department of Electrical and Computer Engineering.

Moore, M. 1997. Investigation in to the accuracy of yield maps and their subsequent use in crop
management.Ph.D Thesis. Cranfield University. Silsoe college

Lee, W. S, T. F. Burks, and J. K. Schueller. 2002. Silage yield monitoring system. Department of
Agricultural and Biological Engineering, University of Florida, Gainesville, Florida



Journal of Agricultural Machinery
Vol. 4, No. 1, Spring - Summer 2014, p. 57-64

B

S gl

S 39LiS sLamiilo &y i

i 57-64 (o 4393 gl Jlumons d oytets Auler

RS SAGD 5 2l 515 SeS 4 O Gl KB, 8 9 o o2 300 2

*2 . 1, .
Posos (Ol ) =T g o L5
QL2125 el s o )
921319 g pds g,

2>

(59l OV grae o> g Wi ($A042)3 9 (St ol (b sl yiall (n pee Sl jpsliS SV gaze (Sujb el
S A e it 9200 Il ras (548D g gl (B3l 298 (£S5l 380 pgboay (sl 45wl ol Sl S
L 5y palual g 003,85 (gl (S badiges 5l ol (salold & (g0 il oolitul b il aslllas o) 5 . 8gds o ooliin] jalaio (pl 4y 1,8
S3b lopledl 4w Job jemte g dgee (liwly 13 odel Canddy prdaw L 3,5 gl el i (i g oas 5y, Matlab I8l 6
g 0ad 0303 (B by Sl L (s b dslone JuSo caa i laglall ol 093 51 ol oo 5 03,5 (o el gl g
ol lrale (g, 3l ool L 0 o (8ly p 295 40lS s JS 0 Sl g 0l Cusdtl g Sl SBy58 o b ik (5 S
oMl o o5 (a3 )3 Wl 00 45 0035 W) o Sy 0 9 (ABly 2 o (Ml 9 8 (S0l e yite Lo s
SBM3] 5 Cad gyl ime SMSIUD Jlasnl paws 13 prguad (53 p w2 g (oBly w45 3l L5 pel= M 9 T 9050 005
By oy py> g 3lad (09)5 sl gl b uae a5l oaliwl Al o 0/92 s> ¢yl 50051 xSo yio il 1/52 gl e wSke
GaSS 5 yr5e D15y 4 03 e Lt s ol b LERSOIT B 1) oo (e eSilee VST g 03, YU 0197 1 1) s w5508
33,5 o3litsl (65,5liS SV guame w2 (0035 0 LaL)lS g 0l sla gy lgisd Wl o sras

Jias gl don Syntie aT8 &8 59,00 54 il sy,
294w (e 93 s 9 S aw 4 () g
Leemans and ) couwl , 1 555 0 (sla il )l (s, Sojlul coles
5l e daigy opl SIS elwl 3,150 4281 5 . (Destain, 2004
5 02 sk Wile ppal laaasiie | (S polul 2 e @5
Al ge 0t
Jie eliiie wrin JBCa) 1 oalil b v 3590 (sl
Olysd o) o> GBI shaaly Jald o s gl (glosl
o=!.(Ngouajioet al., 2003) s 8,20 «lwl>e gassly
Sty |y Jpame Jobo g jlad bl 0)8 poes ) drgi b (psiioee
an Jpame JSb o p plsioar |y UL ol s g 2601
b 52 25350 39l |y Sl o g 039381 355 leslme g8
g ooy SaS &y algiin e 35l el > (S
sl P gloedn pan STy hbites 3 gledl iy,
138 alio O pladnls (3, Ly g a8 4SSy lgin
Gyb 5l eSS pox a8 0 LS ls . (Bulent koc, 2007)

(A (§8Sud s > gl G310y IS aejly
doddo

d)')9l.$\§ u\Jya.‘zA Shud> 5D )al JEl ‘_,’.)LA.‘ u...wLa )l o)'9)a|
ovbwl s sl (Sew gdinan > pl 05 o (Slglyd slredlitl
P gldes i d (659l WY gante wox pusd LDgi plod]
el o 51 o & Logspo csloyiabl 5 csivsis 4 bgsyo Sluo
2 Jsmames 3as) iy Ay oy 5 ogme (63255 0955 cdan
5 bglew 020 35905 4 by lulons 3 (asetio poes S
Gk il 5 il g i an )y (JLasl sl da Ll
.(Tavakkoli hashjin, 2003) 1l o Seo pox> (5 S0l

it 09,5 Lokl g 4yl wlis ) Jasallg s cogga -2 41
dpogyl oKl ¢ 65y9liS” 0uSLLD g
(Email: r.farrokhi@urmia.ac.ir e odimg g = %)



1393 Jg! Jluous L 6ylouis 4 ol ¢5559LiS lacpmiilo 49y D8

Lee et ) 05)S (gilol |y paer (gom dw Jdo ogasie 38l 5y
bl g gyl e Se punilSe 3503 03l (gl .(al., 2006
abaise 3D 53 o (6,8 ab] obaw b (6 pguas leMb]
Uiy o=l 3 (Forbes, 2000) cowl oas a8 )3 54 (g5l
5 gl g 015 0313 51,8 ogee Blbl 53 43 45 agli b plaas]
Jsmame 5l s 295 g0 G5l 203 40 55 Wogee 3l 9
2905 24 ggemo )3 5 (6515 Cilises > 6 )5 90 iz
4 poai 24 SleMbl ¢ Slunle Hb jialS cly dgd 0 48,5
et G4SD 4 g (dm dw Jdo (Lol gl odlitul gl>
D9 o0 (s Jpazee w9 015 02>

S gaxe o (eSS 53 0ad 555 slagydy) 4 deg L
yoS Sluwloxa )b e ganglodl b (ganashd o9 «(659liS
D5l (3tds 2) (3 o o2 e 3 gy SOl
Sl Jlgd Jol cul g Baiod cal 53 03litl 3590 40558 03,5
o e |y ogse o (eSS B (dlaiijed anplall oS
sl )sie b9y nmed S (e il (laites sl
Mt 595 9 dlgain omen (SiB)55 (9 9 o)lite (srogee
s e Bogee b 5o (iold sl Jolis g 0391 2ol
2ol €8s g oad ool gy cnl ) (it slaie (nl 4 L3k o0
s 8Sed pren (L8)S 518 (bl 3)90 G 0> (e
«5379liS S gaze o e )3 cpied > glayiall L
g 48,5 )13 odlatul )90 caplall gy sl @ o Cund (o,
a1yl s ol 5l e xBly )3 .85 B awolie y90 o L
L (5553 oo o2 gl )3 (ptebas g s 90,8 ()
il o S slas so )y

L9, 9 3190

L 850 o ol cdbogyyo slajtolol plosl (4l
Blar Sygots bl 5loae 100 5 (ol 3 cglize (laojlul
Sl 00,8 (655038 s w5 p > lal o LS5 Gl
Sl 9 Jiomd udsS 5l s o8 2 3908 jlab dw (6550l
ey s Jlizes sgilys 5 Lagl 5 Al ja 59 (S5l
Obgy SeS e o Lo 1 S w03, alitl 5 0/01
Sl ol gy oyt 3 b ()5 jeabed b T plaals
981102 s ialesl 3y50 sl (59 - del Candsey jlaio
S50 yuice 2,5 165/76

sony-DSC-W200- 1y 90 SO Jols pygaad (313 3 pitamnsns
U g—ate da S oyl coeY 3 e g Cybershot
x> 09 Matlab 131 e 5« seome QU Gd S5 g 5)by uSe
2 9> 9 4Bl Gy S5 ol glpie BT L (g )by S

Ml ol gaopnd Jlanl maw 3 pgai (bjld
Sl Ob9) ol e )6 T by (B9, b g)b e
Rashidi et al., ) cowl 48,5 )5 osliisl 350 (5655 p2x> pasd
O 2009 Jlw 1y b poxs pizman pdize (] (2007
gel dglie Ol plraly (a9 L] amB g 03,8 390 ol
b oc)b (me M3 ao )3 5 Jlosn] g 53 lang)] nes wox>
Sl Laoshy fp nSilie M3 g anils O oloals b,
Dy caSa yio Sl 2023 oS (oly 9 181 I

Ly (S50 o (S5 Siipgos o823 (b (sl 3]
(Khojaste s 03} (ye59 pgmal Giibyy g (gaisdslad 5o,
4 S,U 5l Jols e saixs opl 4o .(nezhand et al., 2010
L Ladabad jl S 2 oo g 00 (gdiydalad  asuiio dliss
Aol Conddy Jgamme JS w Coles 13 g et sllgiul o
P9 S9-S5 9 phite (wtin JS8 ey Gl () )5 <
592 0/95 ( S5,

= Sy gl Sy by A5 G sauanyy ol
» .(Lorestani et al., 2006) ¢l oas &3l 36 slaio bl
i S B2 5l 0jlil g SO, o Sleogad imgh o
S g g iy daie o pigw Jold 02y Jrass
H9L/2 58l odel Comday (airdey> gl Llods dpwlixe yigumelS
& cuws ON- line 4 off- line el > e 1, %95/2 4
Wb L o s liad S

4 S oS ay lglg § 090 paw Colus (S5 Ao )
emas 45 (Chokananporn et al., 2008) sl cowd 4 (ouas
b8 Se S jhd (S jhad Jols (639)9 )k b wrd (b
L e &Y o s 5 0392 1gloS 0900 Cug)S s g bagie
Ol 85 e blgS Coline b aSid (295 9 01959 20 sl
Comwddy poaal (il oS & 1y lgleS (ol ylad ] pddses
gy 38l SaS & glsS s Coluno el (Sl s 23]
Lasgi g 6y Cougy yio 5l 24 sl b (claaS5 &, 1, o500
IS coline U 53,8 5yglp |y S5 pl ples colus yio 5N
Iy e 4l Juols Colus doldl (3 g 394y lgleS oo
g Las 28 b Lol 58 ases 1 065,8" auglie (adly colus b
(%0715 4 @ yo yio 3l 0/39) ol cowsey las royd

DP9y S (o0 oLl g (il 5 & olabey 5
b Sy canl jl03 50 (2VL €85 5l 42 )5 (g s Jo siluile
@ > (55030l > (amay 5 aLil olyen 4 (93b5 (Slawle
P ey 5 d (e 1 0)lse iy ) by (nl S8
3 295 30 g iy S e (s e Je (g3l
BLs 4 8l sliys 12 slo ity > Jpans s 3,515 )5
S8 an bajpe (30 )13 o8 JUS L e 03,5 pgal 2 53 5y



09 vac oaSd g pgai (b3 p SaS & o] (S Kb i 9 cams p2> 391

Dgdien patuia (1) daly b 4o g 5 Jols pon
"i:%{r1:+f’::+f’1"f’:] (1)
el (483555 SagS 0al) Sag8 opls glais 11 ] 55 oS
Juols w2 Vi g 45D elisyl D (48353 S5 0a28) )3 0l
SV YD W SIS | I P I CER W RSN FE O YR I
93 ez g ol Julatie 4y A5 adiyed wibl ply 2 5 11 S
S b oplp g culih ajed el Baiod nl )3 09 Salss algid

ool ol 8,8 (las s Sy

o520 po> Laledl oyl 5lodds Jols sl zes Jols
A o Cawddy |y Lo S8 y05 b olye ww
Vo =ILyv (2)

Jolis o (Blg o3>y ogMe 45" el s JS o> V1
039 sl ol wlie 55 Ol ol 5 YU sl (S)55 e
Alloe o Sl S 0> (s 4 S s (Bl o>

Loy il Ladiged o (sla S5b )05 po el Candes glp
(230 1508 (Ll sla b, b s oo oy
A 88 Lnagai § s Jgbo (slinly > e Ko e
Jae a polai oyl 05390 TD jrglal s jgods ol Cowday yglias
yolias «liwl xlaw i a5 g threshold S5 L g s hsi
Jools pglai gad canny jguws b g odd b oyl 4 ol
roipoly Suss o5, ,LSan Ly asbl 3 (b 3 i) cis
A5 L s sla K895

(c)

0 dpesd oY bawg )3 g yio b 25 dlold 4 5 4 (oYL
RS Oygots Caw (Job il 3 pSe S 2 0y,
G0 gl g (AL JS2) 05 4285 (1) (2T 5 o o (S,
55y e 8 (05) L1 5 55 00 iy Jin 4 b
alie Sy laJse plo o (CMY) 3,5 5 Lidis slojopmd o rgh
leMbl 5 035 LK) 5l sl Carogi 5 pund & S5 s
I) 019 su&ml)))w)b dg>g0 d).».msbc.‘a.w9;§:)
ot o2k btlyy b 60 (2 99) double jy5las 4 a5 o,
A ‘d)_.fdul.‘_wi K_LMS) )I ookl lJ B J..wl) )I)S)) ).)SLAQJ
29l g odd s (Ullze; g 5 o o 2 5 p0) il
Al oSy 8 ©y90 ot (D1 USE) S Jols syl
2838 s (i) S5 2 006 51 YU (sbs) Sao 2, 0/6 )
polual gad canny jgiwd jledlatl b g ol ad S5 aobl
editor cuaud ;> 4y i L g C1SE) 03,5 g5l
LA oaly S canny ygm 4y basye (s yle ccdio
x> Jgop 4 i b g cow 4 4 bgye il b L
2 G 2> dpoloes 4ol gl 3B g3 (g 5l Jol>
ool Conddy o 45 Sy MDAy Ldio €AITOr Caond
WAD 0l lyed (6d5es yare Jo g (2US) ond (e pumndss
JS o> g 00b gen ob b (V) Laglall ol (9 51 Jeols o>

oS4 29l 1€ (6ol pgai D (S5)p0ai A caw laad (3505 Iy Jolye -1 S
Fig.1. The process of finding apple edge. a: Rgb image b: Binary image c: apple- edge Picture

g y

(b)

X

. h= 1 pixel

@

oladl hed Dy g pdaw anlallia apldl oled ylysd b s (g jluvdunds -2 JSG
Fig.2. Representation of apple with rotation of all elements a: Meshing image surface b: Rotation of elements



1393 Jg! Jluwous L 6ylouis 4 ol ¢5559LiS lacrmiilo sy 60

©
la 8,05 4 10 (55l 2903 1€ 03)55 by o 1D (S gl 18 oo (Sl SiB)55 A (3905 by Sl e ~3 UK
Fig.3. The process of finding the apples dent edge a: Color image b: Apples cut edge c: Binary image d: Dent edge
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Fig.4. Spherical seed in orifice of nozzle, D: Seed
diameter (m), mg: Seed weight, d: Diameter of orifice n
and PA: Exerted force on seed (N) (Singh et al., 2005).

(ECU') suig sl J 5338 sal g csdbs g ool b

O S 5l ek il Jold & )y et Sldes oS
g g patuie dld b Sypte (S S 2 g i Gl O
S 958 b Silogiy (B e 15 JU oo 5 5 o]
oSy S5l e 555 o J S AVR ATMega32
23590 e e Gl gl JONNSON Jus 12V 5550 Lol
oliaS L, ZGA 25 Ju101pm A2V DC S, s
Jie 12V 550 il ¢ o280 pgr Syg> &8  cge 50 Nem
oS > 1118 deg > 4 30 Nem joless L ATED 4HS3i
g ool 8,8 Slogy 220V (8 j0s oS ot (S
iSe py 8 o alels J S el DA (SHE clageigus Sie
Aad o L 1) osbadle oS (sles O JSi el

oatthe olSind L)l pslateds 008 S5 slailojl plosl L
oiSe sl ()] e S5l 3L sl salols a5 )5
293 e e )| L &S 298 S (leigS @ b o
Ss 5l oy S salolb atgy el 1l b il Ss Seo5 b
558 35 5k nl a5 pln 3 591 5 bl 5 ) (4l ol
s Sl Gl pdby el ok 0 b SL sl e (58)
A yd ey el ol galold puzren S0 JU jp lawg
il o Ll cls s el 93 4n 4 oS Lie Jib Sy
4 ygdn QU ple 45 Ll (laigs 4 b 30 b b mulas
Jsls 505 55 ) b 03l sl by nd bgus ladly) J5h
255 )18 2,555k g S5 350

1- Electronic Control Unit

lg& (63959 ey duw gl Lo s 3 s Golles 0 oolatul
PV (B 0jlos) s (295 5 (B 0slet) (280 {2 0 led)
B (S by 9 dgds 351 e 3L (295 a0
oy e85 3 i Se gasiled 4 295 lym by g ond
rl 2 b ool jodo Sl g piSe sl Cools (nl 1050 00
bbby 174 inabad b2 53 cge JS 1o Sl e
s9im Ly e Gl S (295 Sl g gl ol S8
DS o ploul 2 32 By i by o Gy a8 03,5 el
45 Eo)lid S g Ol walal olhen &y jlid Sy b S
5 iSe yliee &S Wb ool cad o L |y Hlis p3 dgnge jLid
(3 US—i) 33,5 o pudass o) g yodn Oy ey

.(Goodman, 1997)

= Jw

M (1) Selogiy JS595 18,4 olSiws Seilogiy Jlae =3 S
o il (B) (i (el (3) 5l 5 (399 (2) sl
Fig.3. Pneumatic circuit of automatic pneumatic seeder,

(1) Vacuum generator, (2) Inlet of vacuum generator,
(3) Vacuum throat, (4) Outlet
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Fig.5. Full view of system designed in Catia and the constructed automatic pneumatic seeder: (1) Moveable plate, (2)
Telescopic rail, (3) Transplanting tray, (4) Electronic control unit, (5) Seeds gathering chamber, (6) Main valve of inlet
air, (7) Flow control valve, (8) Pressure gauge, (9) Nozzle tester, (10) Longitudinal leveler, (11) Lateral Leveler
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Tablel- Levels of plant density

(o il) Ligy ooy dlols (o lw VTe p2 )3 &igy 3lasd) gy o515 o
Distance of plants (cm) Plants density (number per 160 cm) Treatment
6.66 24 1
10 16 2
13.33 12 3
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Table2- Optimum density ratio in each density treatment

Collao o515 Cound G SCT 51 amy digy dlany GG 51 Jad digy dlans slowd
Optimum density ratio  Number of plants after thinning Number of plants before thinning Treatment

0.33 8 24 1

0.5 8 16 2

0.42 5 12 3
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Table3- Density ratios obtained in the analysis of thinning
RS ¢ Sig Gollro o515 Comn 31 3 il Bl ! w15 Commd (1S bo slow
Degrees of freedom Standard deviation from the optimum density ratio  The average density ratio  Treatment

2 -1 0.423 0.023 0.31 1
2 9.5 0.011 0.0346 0.31 2
2 -5.3  0.033 0.046 0.35 3
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Fig.1. The variable rate flame weeder mounted on tractor:
1) Burners 2) Protective shields 3) Frame 4) Fuel tank 5) Camera
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Fig.2. An example of a weed with a coverage percentage of 9.32% of the image area:
a) Original image b) Excessive green image ¢) Image histogram d) Binary image showing the segmented weed
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Fig.3. Electronic circuit for controlling burners' electric valves: 1) IC Max232, 2) Microcontroller, 3) Chip TLP521,
4) IC ULN2803 and 5
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Fig.4. The processed pictures in Photoshop software: 1) Original field picture 2) The gained picture from image
processing software 3) The correct plant pixels in picture 4) Non plant pixels detected as plant 5) Plant pixels detected
as non plant.
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Tablel- Analysis of the variance of data on delay time

in flaming
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Fig.5. Comparison of mean values of delay time in
flaming
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Table2- Mean comparison of flaming accuracy
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Table3- Analysis of the variance of data on weed control in uniform and discrete flaming
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Table4- Analysis of the variance of fuel consumption data in uniform and targeted-discrete flaming
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Tablel- Mathematical models applied to the drying curves of corn

JM adlxo &Lo
Model Equation Reference
@ _ .
Page MR =exp(—kt") (Simal et al., 2005)
o5 MR = exp(— Ayensu, 1997
Nowton exp(—kt) (Ayensu, 1997)
(e _ .
Midili MR=a exp(—kt”) + bt (Menges and Ertekin, 2005)
u&?ﬁ)w . MR=a exp(—kt) +cC (Dandamrongrak et al., 2002)
Logarithmic
T“M’f’: MR=aexptkt)+bexptkt) (Diamente and Munro, 1991)
WO term

bl e slacli @ 5 C b g K g1 5 (8) ()loj it cugby s MR
MR: Moisture content, t: time (s) and n, k, b, ¢ and a are coefficients of models
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Table2- Results of analysis of variance for drying time and drying rate

Olas o (ke
Mean squares LRSS (U7 JUVE 1iF 31V
O Swid ool yud SWid b Degree of freedom Source of variation
Drying rate Drying time
4.167x10°* 36220.778** 2 >
Temperature
5.439x107 ™" 25327%* 2 o
Flow rate
2.903x107" 25327" 4 o>
TemperaturexFlow rate
3.595x10°° 93.481 19 =
Error
27 £
Total
** Significant at P<0.01 7Y Jozo! g 53 )l e SUS] 3529 *F

ns Not significant b dme AL 3429 pac IS
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Table3- Comparison of corn drying time averages (min)

(wgmmda) bos
Temperature (°C) (4B 31 0,5 9b5) Ig2 15
. . . 1

oSl 70 60 50 Air flow rate (kg min™)
average
389.67¢ 320 391 458 1
326.33° 277 313 389 1.4
284.334 221 281 351 1.8

272.67* 328.33° 399.33° e

Average

390y odal Candds (slb gy coud Carge Loy Lol
PYL g Soly g aniS s Suis Kial g cogby ol
Fo¥ oy sla JSs) wsb oo a0y

oAb Sats gl St 235 e edalide oS b lea
plool (slym &8 13l o 0+ °C slos 9 ) kg min™ > 4 by
u:)_»p_f Do M B po OL@)' 48> ¥YA o u)] » J.AJT)B
Ve °C glos g VA kgmin 5 as bgye oas Sis oo
D91 4283 YV jlas oyl (gly o 5 jloj oo &S Wbl o

oiblS el s gay 30 VA VY g VY 4 Y 5l oo il
TXYIN g TNSIE Liolisl g as Sis ol ZVYIA o ZNSIY
Glon wme Lliel Jsas lgn 05 il b s S @b o Kal
o o Sy Gl sl g b b Jgae 59 | spe
5 oacel candas slay gie g Wb il s s Sal o
slaasyy b glej asly 3 Jsame Cogh) Cond Sl
L 05 gl i | bl g5 418l g BB alS
(Doymaz and Pala, 2003; Panchariya et s)b Slg 52 5o
al., 2002)
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Table4- Comparison of corn drying rate averages (kg min™)

(wgmbw) Loa
Temperature (°C) (aipds 31 0,5 9bS) Ig2 15
L& . .l
SSbe 70 60 50 Air flow rate (kg min™)
average
0.00312°  0.00383  0.00311  0.00264 1
0.00367°  0.00446  0.00374  0.00308 1.4
0.00469*  0.00552  0.00479 0.004 1.8
0.00451°  0.00376"  0.00614° ol
average
12 1 ——T=50°C
g 1 : —s— T=60°C
E o
£ o5 T=70°C
{0 0.6 -
b
g 04 -
B 02 |
=1
B o
=
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time (1min)
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Fig.2. Variation of moisture ratio with dying time at 1 kg min™ air flow rate
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Fig.3. Variation of moisture ratio with dying time at 1.4 kg min™" air flow rate
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Fig.4. Variation of moisture ratio with dying time at 1.8 kg min™" air flow rate

b 550 3985w pud (pt (soniiuns dlayly a8 a0 o LS Slules slales o lej @ cud |y In(MR) lypss g, & S
angi byl dgng S Suis dbaizs jl (g)se (glod oo g Lod ey g Lod iulal L e o lis ) kg min™ 20 Sly B
uwl)_elb)fy)ww)mul)mguf&»m))&&iwb MJMW@?J”)‘O;&“WJIJ)%‘JIF
o (295 sl (23 9 Lo uioml b Gl g gled Al sials
YL 0 308 (o pd e o yidiy 9 00D D08 pd (p yieS py Jlsl cely (S Sis dbase ) lga Casyuw g o> iuljél
2Ll sl o o0 g Lo D0, 5 oo Caugby Suad (ialS Coge g oad YL g5
time (5)
0 % : .
o 10000 20000 30000
_0.2 -
= T=50°C
0.3 -
g T=60°C
504 T=70°C
-0.5% -
0.6
-n.7 -

d.o..d.) » P;}Lf ) 619127 Uﬁ') dl)g Ul‘°) J)l.ma » Ln (MR) )ﬁ)[&ﬂ—o‘m
Fig.5. Ln (MR) values versus time for 1 kg min™ air flow rate
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Table5- Values of effective diffusivity for different dryer conditions

c ia s . . . 2 S kS) I o
Oy (45U 5 @2 p0 y%0) i g po (o) glant (s (o ommdav) Lod
R’ Der (m’ s r (m) = Temperature (°C)
Air flow rate (kg min™)
0.9951 3.47258x107" 1
0.9876 4.0842x10™" 3.9142x10° 1.4
0.9783 5.38041x107"! 1.8 50
0.9884 3.76276x10! 1
0.9848 4.61601x10™"! 3.8006x107 1.4
0.9771 6.01076x107! 1.8 60
0.9739 4.68751x10 1
0.9773 5.81x107"! 3.8354x107 1.4 7
0.9794 7.34352x107!! 1.8

Ol 392 1S 9 R (bl (g 5V Loy (glalozrgs Jao
P S ATy (e Jde & Cans (¢ yuiny cd> L RMSE
0 b alide Glalllas b ol x50 )8 suio 1) @)d claal
J%e 5> (4o ;> (Mohapatra and Rao, 2005) .S cisllas
i) Jie g g Jios csladong 5 (o) LS (I e
2 9 EB 5l omen g Wlg S culps b 4Ll e
9 (e DB e o Kyt 053 Cush) Cod ey
Wy 9 )3 Casb) Gliee ot lp ) (o) Jae S8
(Midili and Kucuk, 15l o canlio as Sid sl s )
2003)
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P et aas S sloul Clidss b ol gl bl e
and A B lod odgiome jd ) (gl did)S ploul Clddos
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MR = (0.2643+0.000235T+0.84617#+0.000117T>+0.3066/%>-0.02132T/m) exp [-(-0.00231+7.691T-
5.722x107°  #-1.645%10°T*+8.731x107°  #7-2.149x10°Txm)t]+  -0.859+99.544/T+1.429/m-1739.5/T>-

0.328/7i°-60.22/(Tx1i)

(*)
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Table6- Regression analysis (R* and RMSE) of the five drying models used in the study
Gldoags )W Jae m G @)l pedla S

Two term  Logarithmic  Midili Page  Newton  Statistical index Treatment

0.999 0.997 0.999 0.999 0.983 R’ ook
2.472 2.852 2491 3.492 4983 RMSE 1L
0.999 0.998 0.999 0.998  0.961 R? Tkt
2.238 2.584 2227 3.183 4.498 RMSE e
0.999 0.999 0.999  0.995 0.964 R? Tt
1.994 2.298 2.028 2.814 3.978 RMSE 1M
0.999 0.999 0.999  0.999  0.968 R? Tt
2.273 2.624 2261 3.214 4.453 RMSE 2
0.999 0.999 0.999 0.998  0.965 R? Tt
2.067 2.387 2.044 2923 4132 RMSE 2
0.998 0.999 0.999  0.995 0.962 R? T
1.824 2.106 1.851 2.579 3.646 RMSE e
0.999 0.997 0.998 0.995 0.937 R? Turi
2.014 2.334 2.046 2.859  4.039 RMSE 3y
0.999 0.999 0.999 0.995 0.963 R? Turi
1.883 2.171 1.846 2.659  3.758 RMSE M
0.999 0.999 0.999 0.994 0973 R? Turt
1.718 1.972 1.684 2.415 3.414 RMSE 3ty

o Suid iz bulyd 3 ()8 g g Sge)S) Jhe culpe -V g
Table7- Coefficients of Page and logarithmic models for different dryer conditions

c k a n k ’h’;
Treatment
0323  4.086x10°  0.663 0.835 1.235x10™ Ty
0.451 4.577x10°  0.542 0.767 2.834x10™ T,
0.447  9.904x10°  0.556 0.785 2.983x10™ T mhg
0424  6.46x10°  0.567 0.785 2.327x10* Ty,
0.436 8.467x10°  0.558 PRy 0.778 295710 o Ty
0.459 1.226x10™*  0.544 0774 3.758x10™ Tymig
” Logarithmic , Page .

0.448 1.071x10*  0.508 0.721 5.215x10 Ty,
0.442  1.102x10* 0.559 0.778 3.497x10™ Ty,
0.428 1.309x10™*  0.580 0.814 2.974x10™ Ty

lo (3 5 lod b (0 )& Jio (il alasly —A J g
Table8- Relation of the logarithmic model coefficients with temperature and flow rate

09 bl ol
R? Relation Coefficients

0.995 0.2643+0.000235T+0.846 1472+0.0001 1 7T>+0.3066/ #*-0.02132 T/ a

0.996  -0.00231+7.691T-5.722x107 #1-1.645x 105 T>+8.731x 107 #:2-2.149x 10" T2 k

0.992 -0.859+99.544/T+1.429/r1-1739.5/T>-0.328/r2>-60.22/(Tx12) ¢
By aS o500 Glis «(635)5 sle oy g Lod il S yan 570
9 ls (slod Lalidlamd o SRaldl ]y 25000 )b (o S Sis SSojlul cas (65568 (gl eslanul dyge S Suid oKiwd
o8l ol li 81 (63955 slgn (ST 63959 Slsp Casyus B b g Juate )] 0died g yub 4 a8 dg (5l Cyae olime
Ao ) e Rl Ol g pe JUH plie (U] Bman Gy oliee (o Said anl s bl g bl > HeuS dae

L 33,5 o oaaliio a5 jsblan S oo Ly (l381 (5551 B a0 ol o 03b L A JS5 ) gols ] e sy ol
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Fig.6. Specific energy consumption at treatments of study
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Table2- Average of seeds distribution parameters for direct seeding machine
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S etens 242 2 220 6.5
Direct seeding
s L‘““ 315 175 140 150
Transplanting
Al e 859 27 832 10
Broadcasting
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Table4- Variance analysis of yield and yoeld components in different treatments
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3,50es Number of G wsgh dgb f . adgs w313 0is
Yield tillers : Ear Awgs Weigh of
Ear length Filled gain Hollow 1000 grains
height grain
oy e ) ke
et & I oy
(S.0.V) & Oz yo
(df MS)
e 21027.44 4.13 192 17.33 33.33 38.11 10.11
Rep
s 5286707.11* 173.31% 132.33* 4* 6245.3* 75.11 % 53.44*
Treatment
s
4 19323.44 1.73 1.33 38.33 68.16 23.61 42.44
Error
(A% - 2.05 11.06 1.07 21.11 10.07 24.16 26.18
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Table5- Means comparison of yield and yoeld components in different treatments
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Planting (kg ha™) (cm) (cm) Fllle(d)gam grain (g) grains (g)
g
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3- Inconsistency Index of Random Matrix
1- Inconsistency Ratio (I.R.)
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Table2- Inconsistency Index of Random Matrix
N 1 2 3 4 5 6 7 8 9 10
LILR 0 0 058 050 1.12 124 132 141 145 149
(Ghodsi pour, 2000) :z.e
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Table3- Matrix of pair wise comparison of criteria to prioritize strategic agricultural crops Alborz Province

CulS g (dgw) LAIB By Myl g Solseld sl
Cultivation  Net income (profit) Production costs Livestock needs

S ) g 1 4 4 5
Cultivation
() Al el 0.25 1 5 6
Net income (profit)
.
ry S 0.25 0.20 1 6
Production costs
)b slajls 0.20 0.16 0.16 1
Livestock needs

i ) g ere oll (s8] SV gaze 93 &) 93 dulie il —€ Jgo
Table4- Pair wise comparison matrix, criteria-based crops under cultivation

S glagle oy s 4y wxg

Wheat Barley Cornsilage Canola Cotton Alfalfa

P 1 2 7 7 8 4
Wheat
# 0.5 1 7 7 7 4
Barley
I VR P! 1 6 7 3
Corn silage
b 014  0.14 0.16 1 1 0.25
Canola
3 012  0.14 0.14 1 1 0.33
Cotton
s 025 025 033 4 3 1
Alfalfa

(390) AL 2T Jlane ol 2 (25 Y gz 93 4 93 dunlie urle —0 Jgu
Table5- Pair wise comparison matrix, criteria-based crop net income (profit)

puS o ey IS 4y wxy
Wheat Barley Cornsilage Canola Cotton Alfalfa
Wheat p.u5 1 2 4 4 5 3
# 0.50 1 4 4 5 3
Barley
Slebgle @3 025 025 1 4 5 3
Corn silage
b 025 025 0.25 1 1 0.25
Canola
2 020 020 0.20 1 1 0.25
Cotton
g 033 033 0.33 4 4 1

Alfalfa
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Wheat
Barley
Corn Silage
Canola
Cotton
Alfalfa
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Table6- Pair wise comparison matrix, criteria-based crop production costs

gy

5

2

p5 o glegec I .
Wheat Barley Cornsilage Canola Cotton Alfalfa
P 1 1 3 3
Wheat
= 1 1 3 4
Barley
sklecr 033 033 1 4
Corn silage
i 0.33 0.25 0.25 1
Canola
i 020 020 0.20 1
Cotton
s 050  0.50 1 1
Alfalfa

ol slils jlre wlil p (£l)5 Y gae 53 4 93 duslie o ile Y Joaa
Table7- Pair wise comparison matrix of criteria based on the needs of crops, livestock

S glagle oy s 4y wdy
Wheat Barley Cornsilage Canola  Cotton Alfalfa
P 1 1 3 4 5 1
Wheat
= 1 1 4 5 6 1
Barley
slle S 33 025 1 5 6 1
Corn silage
s
0.25 0.20 0.20 1 1 0.25
Canola
3 0.20 0.16 0.16 1 1 0.25
Cotton
o 1 1 1 4 4 1
Alfalfa
LR.=0.1

0.496
0.403
0.354

0.090
0.183
0.320

Loy 5 3l slo il ol 5 (S5 (ol =Y S

Fig.2. Graphical representation of the absolute values and the values of the options
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ILR.=0.1

Cultivation 0.487
Net income (profite) 0.410
Production costs 0.346
Livestock needs 0.188
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Fig.3. Two important criteria for comparing two (The relative values of the decision criteria)
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Fig.1. A- Power pressure washer unit. B- The nozzle of
water jet cutting tests
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Tablel-Analysis of variance of water jet cutting in Camel thorn
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Fig.3. The trend of cutting time based on distances of different diameters
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Table3-The variance analysis of regression for water jet cutting of Camel thorn
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Evaluation and modeling of camel thorn (Alhagi maurorum) weed cutting by
water jet
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Abstract

Due to the importance of weed control and the limitations of mechanical methods in some places, in this
research the water jet cutting for weed control was investigated. The cutting tests were performed on camel thorn
weed in Shahid Bahonar university of Kerman. The water jet pressure of 90 bars was achieved with the aid of a
suitable pump. The cutting time was studied in a completely randomized factorial design experiment (CRD) with
five replications. Factors of experiments are: stem diameter in 2 levels (smaller and larger than 5 mm), distance
of spraying jet from weeds in 3 levels (10, 20 and 30 cm) and two types of plant holders: blade and plate. The
results showed that stem diameter and jet distance from the weed stem had significant effects on cutting time (at
the 1%). The mean comparison of parameters showed that with increase of stem diameter the cutting time
increased and any increase in jet distance from the weeds decreased the cutting time linearly with R*=0.96 and
R?=0.99 for small and large diameter weeds, respectively. The minimum cutting time was measured at 30 cm of
the jet from small diameter of stems. A multivariate linear regression model was also proposed for cutting weed
parameters. It can be concluded that due to the flexibility of water jet cutting for restricted places, hydrodynamic
control of weeds is proposed as a complementary method and sometimes a competing substitute method.

Keywords: Cutting, Hydrodynamic, Regression model.
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Prioritization of strategic agricultural crops in Alborz province using the Fuzzy
Delphi method and the Analytical Hierarchy Process (AHP)
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Abstract

Alborz province with an area of about 5121.7 km” has about 0.31% of the total area of the country. The total
arable area of the province is about 48954 hectares. Water, land and capital are the most important factors for
agricultural production. By understanding the subjective beliefs, decision-making criteria and economic
incentives of local farmers, the priority of crops can be achieved with the maximum profitability of farmers and
the least damage to the resources (water and land). The combination of Fuzzy Delphi techniques and methods of
integrating analytical hierarchy process (AHP) can be an appropriate approach for achieving this goal. By
employing the above combination of Fuzzy and AHP techniques, the priorities of the strategic agricultural crops
in Alborz province achieved as wheat, barley, corn silage, alfalfa, cotton and canola, with final priority
weighting factors of 0.496, 0.403, 0.354, 0.320, 0.183, and 0.090, respectively. By comparing the decision
criteria it has been determined that the farmers prefer the amount of cultivation area, net income, production
costs and livestock needs with the relative importance factors of 0.487, 0.410, 0.346 and 0.188, respectively.
Among all prioritization criteria, the cultivated area had the highest priority. Water shortage, labor costs, lack of
financial support, and governmental purchase allowance for wheat, were the main reasons for shifting the
cultivated area towards wheat cultivation with total area of 14350 hectares.

Keywords: Alborz province, Fuzzy Delphi method, Analytical hierarchy process (AHP), Strategic
agricultural products
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Comparison of rice direct seeding methods (mechanical and manual) with
transplanting method
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Abstract

The main method of rice planting in Iran is transplanting. Due to poor mechanization of rice production, this
method is laborious and costly. The other method is direct seeding in wet lands which is performed in the one
third of rice cultivation area of the world. The most important problem in this method is high labor requirement
of weed control. In order to compare the different rice planting methods (direct drilling, transplanting, and seed
broadcasting) a manually operated rice direct seeder (drum seeder) was designed and fabricated. The research
was conducted using a randomized complete block design with three treatments and three replications. Required
draft force, field efficiency, effective field capacity, yield, and yield components were measured and the
treatments were compared economically. Results showed that there were significant differences among the
treatments from the view point of rice yield at the confidence level of 95% i.e. the transplanting method had the
maximum yield. A higher rice yield was obtained from the direct seeder compared to the manual broadcasting
method but, the difference between these two methods for crop yield was not significant even at the confidence
level of the 95%. The coefficient of variation of seed distribution with direct seeding was more than 20%. The
labor and time requirements per hectare reduced to 7 and 20 times, respectively when comparing the newly
designed direct seeder with the transplanting method. The direct seeding method had the highest benefit to cost
ratio in spite of its lower yield. Therefore, this method could be recommended in the rice growing regions.

Keywords: Manually operated seeder, Paddy, Direct seeding
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Investigation of kinetics and energy consumption of thin layer drying of corn
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Abstract

In this study thin layer drying of corn in a convective dryer was investigated at air temperatures of 50, 60 and
70°C and air flow rates of 1, 1.4 and 1.8 kg min™'. Experiments were performed in Completely Randomized
Design (CRD). The effect of air temperature and flow rate on drying time, drying rate, effective diffusivity
coefficient and activation energy were studied. Results showed that the effects of temperature and flow rate on
drying process were significant. Increasing the air temperature from 50 to 70 °C, caused 31.7 percent decrease in
drying time and change of air flow rate from 1 to 1.8 kg min™' reduced drying time 27 percent in average. The
effective diffusivity coefficient and activation energy varied from 3.47258 x10"" to 7.34352x10™""' m* s, and
13.761 to 16.193 kJ mol™, respectively depending on the drying treatments. The Logarithmic model was found
to be in a better agreement with experimental data compared with other models. The minimum value of specific
energy requirement (3.61 kWh kg™') was obtained at a drying air temperature of 50 °C and air flow rate of 1 kg
min™', whereas the corresponding parameters for the maximum value (5.34 kWh kg') were determined as 70 °C
and air flow rate 1.8 kg min™.
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Abstract

Farmers are now more interested in application of weed control methods and tools with less environmental
side effects. Flame weeding using propane gas is an approach with almost no any chemical residue on the soil
and plant surfaces or underground water. In this research, a flame weeding machine with the ability of uniform
and also discrete flaming was developed and evaluated in laboratory and field scales. In this apparatus, machine
vision technology successfully discriminates between soil and weeds (plants grown in between the corn rows are
considered as weeds) under natural illumination. In the laboratory tests, the effect of three forward speeds (0.5,
0.7 and 0.9 m s™) on flam leading or lagging was investigated. The feasibility of using this technology for site-
specific weed control of a corn field in comparison with conventional continuous flaming was investigated. The
field trials were conducted with both continuous and discrete flaming approaches. The system performance and
weed response to flaming treatments were evaluated by measuring the fuel consumption, counting the number of
and weighting the survived and dead weeds one and three days after each flaming treatment. The results of
laboratory tests showed that the effect of forward speed on system accuracy was significant and the system
performance was more accurate at forward speeds of 0.5 and 0.7 m s™' than 0.9 m s”. According to the field
experiments, continuous and discrete flaming methods exhibited similar results in eradication of weeds (both
number and weight-based), while the fuel consumption of the discrete flaming was lower than the continuous
one. The results also showed that discrete flaming by employing machine vision technology could be an efficient
substitute for continuous flaming due to its lower fuel consumption and potential reduction of air pollution as
well as other benefits of flame weeding.

Keywords: Flame weeding, Weeds, Machine vision, Precision agriculture
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M. Golmohammadi'*- S. Abdollahpour?- A. Mahmoudi*- S. H. Fattahi’
Received: 29-05-2013
Accepted: 16-06-2012

Abstract

Equipment availability is necessary in the development of Agriculture mechanization. Crop thinning is one
of the most important stages in row crop production which is laborious and costly. The objective of this project
is design and construction of a row crop thinning machine. Four main system units are plant sensors, ground
sensors, control and thinning platforms. In this machine the unwanted plants on the rows are randomly removed
by employing a pneumatically system. A blade on a vertical arm with pendulum motion removes the plant from
the rows. The machine control system consists of an arm and a blade which is activated by a double acting
cylinder and equipped with a relay and a timer. The pneumatic cylinder is controlled via a solenoid valve.
Laboratory tests were conducted to validate the machine performance. Some other preliminary tests also were
performed for optimization of parameters such as cinematic index and cutting length of blades. The laboratory
tests (totally 9 tests) were performed with a constant forward speed and three levels of plant density, using
artificial plants. The data were analyzed using SPSS software. The results show that satisfactory performance of
the machine is achieved when the plant density is moderate i.e. the thinning performance reduces with higher
plant distance in the row. The other effective variable on machine performance is the adjustment of sensor
sensitivity, which is used to distinguish between week and strong plants. In general the machine performance is
sensitive to plant shape and morphology, plant distribution pattern in the field, growing stage of the plants, time
of thinning and the effectiveness of previous weeding operations.
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Design, implementation and evaluation of a torque transducer with ability of
real-time torque monitoring
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Abstract

Torque, speed, and power as mechanical variables are associated with the functional performance of any
rotating machinery. The real-time performance and the efficiency of a machine can be determined with on-line
measurement of these parameters. In this investigation a rotary torque meter (transducer) was constructed from
strain gauge sensors for measuring the torque of rotating shafts. The system converts the torque of rotating shaft
into voltage signals, based on the principle of strain gauge resistance. The signals are then amplified and
converted into digital signals. These digital signals are sent to a RF receiver circuit for displaying and storage.
Results of static calibration and a series of dynamic tests confirmed a satisfactory operation of the designed
apparatus in various conditions. Also, the torque measuring range, resolution and the accuracy were from 3 to
700 N m, 3 N m and 1%, respectively.
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Design, development and evaluation of a pneumatic seeder for automatic
planting of seeds in cellular trays
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Abstract

For planting fine seeds in cellular trays, an automatic pneumatic seeder was designed, constructed and
evaluated. CATIA software was used to design and analysis the system parts of the seeder. Different parts of the
seeder, including vibrating seed hopper, vacuum boom, seed picking nozzles, seed tube, pneumatic system and
electronic control unit for automation of the seeder, were designed and constructed. The area of nozzle orifice
was used to calculate the required pressure of nozzle tip. The seeder was evaluated using two sizes of trays.
Experiments were performed with five replications and the error of planting the seeds in the 105 and 390-cellular
trays were 1.9 and 0.46 percent, respectively. The time of planting for 105 and 390 cellular trays reduced from
20 min (for manual seeding) to 35 s and from 90 min to 160 s, respectively.
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Estimation of apple volume and its shape indentation using image processing
technique and neural network
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Abstract

Physical properties of agricultural products such as volume are the most important parameters influencing
grading and packaging systems. They should be measured accurately as they are considered for any good system
design. Image processing and neural network techniques are both non-destructive and useful methods which are
recently used for such purpose. In this study, the images of apples were captured from a constant distance and
then were processed in MATLAB software and the edges of apple images were extracted. The interior area of
apple image was divided into some thin trapezoidal elements perpendicular to longitudinal axis. Total volume of
apple was estimated by the summation of incremental volumes of these elements revolved around the apple’s
longitudinal axis. The picture of half cut apple was also captured in order to obtain the apple shape’s indentation
volume, which was subtracted from the previously estimated total volume of apple. The real volume of apples
was measured using water displacement method and the relation between the real volume and estimated volume
was obtained. The t-test and Bland-Altman indicated that the difference between the real volume and the
estimated volume was not significantly different (p>0.05) i.e. the mean difference was 1.52 cm® and the accuracy
of measurement was 92%. Utilizing neural network with input variables of dimension and mass has increased the
accuracy up to 97% and the difference between the mean of volumes decreased to 0.7 cm’.
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Design, implementation and evaluation of a potato yield monitoring system
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Abstract

In this paper the design, implementation, and evaluation of an experimental-scale potato yield monitoring
system is presented. The main objective of this research was to develop a method for accurate mapping of potato
yield. At the first stage an instantaneous yield monitoring system was mounted on a potato harvesting machine.
This system consisted of a weighing tray, two load cells, a shaft rpm encoder, a PLC controller and a mobile
computer. The PLC controller, which was able to communicate with the mobile computing unit through the
control applications developed in Visual Basic and Win-Proladder, was capable of encoding the load cells and
other sensors and making decisions by analyzing the obtained records. Laboratory tests were conducted on a
potato harvesting machine to evaluate the performance of the system. The independent variables were: forward
speed, tray angle, and the thickness of shock absorber plate. To analyze and compare the results of the laboratory
data, Duncan's test with confidence level of 95% was used. In order to investigate the interactions of various
factors the factorial experiment with completely randomized design was used. In examining the interactions of
tray angle, forward speed and performance-related shock absorber on the system performance, the highest
performance (with 2.81% error) only was found to be at the tray angel of 37 degrees, forward speed of 2 km h™!
and without shock absorber.
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Effect of potassium permanganate Nano-zeolite and storage time on
physicochemical properties of kiwifruit (Hayward)
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Abstract

In this research, kiwifruits (Hayward) were selected in two mass ranges (large and small). They were placed
in one-liter glass bottles in the vicinity of the polyethylene sachets containing potassium permanganate nano-
zeolite (0, 0.2, 0.4 and 0.8 g) and were stored in a germinator (5°C temperature and 30% relative humidity).
Then, the physicochemical properties of the fruits (soluble solid content, pH, moisture content and fruit
firmness) and potassium permanganate nano-zeolite color (L, Hue angle, Chroma and AE) were measured after t
0, 2, 4 and 6 weeks of storage. The factorial treatment structure based on completely randomized block design
was used for analyzing the obtained data. The results of analysis showed that potassium permanganate nano-
zeolite had a significant effect on the measured physicochemical properties, except for the moisture content
(P<0.01). Also results showed that potassium permanganate nano-zeolite increased the fruits storage time in a
way that pH of 3.58 and 3.71, firmness of 10.84 N & 5.7 N and SSC of 14.78 Brix & 15.36 Brix were measured
from samples with and without nono-zeolite, respectively after 6 weeks of storage. The results of the variables
correlation test showed that there was a significant relationship between kiwifruits firmness (maturity index) and
color characteristics of potassium permanganate nano-zeolite (smart agent). The best coefficient of determination
(R’= 0.98) and correlation coefficient (0.83) were observed between fruit firmness and total color difference
(4E).
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The effect of moisture content and temperature on the specific heat capacity of
nut and kernel of two Iranian pistachio varieties
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Abstract

Pistachio has a special ranking among Iranian agricultural products. Iran is known as the largest producer and
exporter of pistachio in the world. Agricultural products are imposed under different thermal treatments during
storage and processing. Designing all these processes requires thermal parameters of the products such as
specific heat capacity. Regarding the importance of pistachio processing as an exportable product, in this study
the specific heat capacity of nut and kernel of two varieties of Iranian pistachio (Kalle-Ghochi and Badami) were
investigated at four levels of moisture content (initial moisture content (5%), 15%, 25% and 40% w.b.) and three
levels of temperature (40, 50 and 60°C). In both varieties, the differences between the data were significant at the
1% of probability; however, the effect of moisture content was greater than that of temperature. The results
indicated that the specific heat capacity of both nuts and kernels increase logarithmically with increase of
moisture content and also increase linearly with increase of temperature. This parameter has altered for nut and
kernel of Kalle-Ghochi and Badami varieties within the range of 1.039-2.936 kJ kg™ K, 1.236-3.320 kJ kg™ K',
0.887-2.773 kJ kg™ K™ and 0.811-2.914 kJ kg™ K™, respectively. Moreover, for any given level of temperature,
the specific heat capacity of kernels was higher than that of nuts. Finally, regression models with high R? values
were developed to predict the specific heat capacity of pistachio varieties as a function of moisture content and
temperature.
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from wheat straw cellulose and date palm fiber
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Abstract

During the past two decades, the use of bioplastics as an alternative to regular plastics has received much
attention in many different industries. The mechanical and degradable properties of bioplastic are important for
their utilization. In this research cellulose of wheat straw and glycerol were mixed by different weight ratios and
then reinforced by using date palm fibers. To prepare the bioplastic plates, the materials were poured in molds
and pressed by means of a hydraulic press and simultaneously heating of the molds. The experiments were
performed based on a 3x3 factorial design with three levels: 50%, 60% and 70% of wheat cellulose and three
types of reinforcement methods, namely: no-reinforcement, network reinforcement and parallel string
reinforcement. The effect of the two factors on tensile strength, tensile strain, bending strength, modulus of
elasticity and modulus of bending were investigated. The results indicated that the two factors and their
interactions had significant effects on the mentioned properties of bioplastics (at a=0.05 level) . The comparison
of the means of the tests showed that the network reinforcement type with 50% cellulose had the highest tensile
and bending strengths with 1992.02 and 28.71 MPa, respectively. The maximum modulus of elasticity and
modulus bending were 40.4 and 2.3 MPa, respectively for parallel string arrangement and 70% of cellulose. The
degradability tests of bioplastic using a fistulated sheep indicated that with increasing the percentage of
cellulose, the degradability rate deceased. The maximum degradability rate, after 48 h holding in the sheep
rumen, was 74% that belonged to bioplastics with 50% cellulose. The degradability data were well fitted to a
mathematical model (R*=0.97).
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Abstract

In this research the quality of walnut kernels under impact loading were studied. Due to unavailability of
specific varieties of walnut in Iran, the tests were carried out on the available genotypes. Three different
genotypes from walnut orchards of Azarshar region were selected and were collected in 2009. A drop test device
was designed and constructed to perform the experiments. The impact tests were performed considering five
factors in a factorial experiment using completely randomized design with five replications. The factors were
genotype, moisture content, geometrical mean diameter, load direction with three levels and the hammer drop
height (five levels). The effect of these factors on kernel quality was examined. Walnut cracking assessments
and kernel quality were evaluated by well-defined criteria. Generally, by increasing the moisture content, the
percentage of broken kernels decreased while the number of unbroken kernels increased and the quality grade of
the kernels improved. The percentage of broken kernels increased as hammer drop height increased. Soaking the
walnuts in water for 3 hours, with transverse loading (in Y direction) and hammer drop height of 35cm were
formed the best set of walnut cracking parameters for obtaining quality kernels.
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Abstract

Mechanical properties of grain are influenced by various factors including soil nutrients and grain moisture
content at harvest time. In order to reduce mechanical losses, the design of different processing operations
should be performed based on the knowledge of factors influencing the mechanical properties. The effects of
urea fertilization methods and grain moisture content at harvest time on mechanical properties of dried corn were
investigated in a field experiment as a strip split plot with four replications based on randomized complete block
design at Khorram Abad Agricultural Research Station in 2010. The investigated factors were urea fertilization
methods (urea foliar application and urea side-dress application), grain moisture content at harvest time (20, 30
and 40%) and four corn hybrids (NS 640, Konsur 580, Jeta 600 and control SC 704). The moisture content of
dried grains due to different absorption property of the treatments was about 7+1 percent. The results showed
that the interaction of fertilization methods and hybrid was significant (P < 0.05) for grain toughness. However,
the grain moisture content at harvest time had significant effect on all studied traits except on grain firmness. The
highest maximum fracture force, displacement at the maximum rupture force, energy consumption at maximum
force point, specific deformation, rupture power and toughness were obtained at 20% grain’s moisture content
Also, the results showed that NS hybrid had the highest maximum rupture force (219 N), displacement at the
maximum fracture force (0.37 mm), energy consumption at maximum force (42.51 mj), rupture power (3.89 . 10°
*W) and toughness (0.33 mj mm™).
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