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1- Fifth Wheel
2- Sliding (Skid)



Vb el Il el ol g Sl ootk

TS bolad (ool T Blad jgie doxio Sy b hailis §y>
S Uy jhaslis ¢ s cailis sl &4 Kus | bsls)) Cal
155 5 gl b ySas gl sl il Blas dxiio ) bglas
S o My QL Y 22 S

0l sk Sl cenly g e g 2 )9 Co g
gz Bk Sy slag s el e laygSil ) 8Ly
2B lasiin 4 4295 L) £ plon (pile Lo g 5515 ol
3 58 5955155 6995 Cam o D95 00 drwlone (&2 3 03lisul 350
btz ¢ leysSl il (Bl sy (ke o Jol
Bly Cae i 33,5 o0 (s g Glod (il Lo ) s
Lo e Sl (Bl Lol (1She 0o Jols 5l 9815
Clasiie a2 L) b 2 ploa (oiilé Loy sl sbo £ 2
P oo dnwlre (£y2 53 0dlitl 3)90 U

A8 g 800 Hlaalas dals y3 (3 905

85 s "ol shd e g5 @Bly 3 oS s See
sla2gn Lol j) ol clhgiws s s b b ol
J-B slaoaiss” JyuS o J S5 )See 1503 oo 285 Ogllas
JLasl bl Jos aw Lo 0d55lbp ) dod At (g 325400 5
o=l 53 e o plonl 1y (6308 paeuad g (laio g Al (leMb
e85 sl ATMEGALOPU , 8y Seo Sy 5l imaly
o Ca o a1 g oyl plre I ecawl oas odlazul Atmel
YL bl 5 )13 e 00> g ol dladls (087 (B pas lo5 9 Vo
g 4ol Dg0 o)Ll Bl aladls 0, S g by
"plSr JlialS ) o3l b g 1 plol S ol 0 5 Sen
o Jliomd ©go 4 gl (2938 A8 Jiie S Se
P i 9 998 (oo Jlo)l Rialed g iS5 S0 (55> A
o3l (Lt S tales (59 00D dpslons (Go iy Cas s g 03
D9 s

Slaplly live 1 9815 s g gla Sy )93 ol
Luly) jlewy 4 b T gloj e 53 (52 (sl )35l 51 Jlo)
Wb o dawlors ¥ g ¥

da=Nr (v)

2-Transparent Disk
3- Opagque Stripes
4- Resolution

5- Micro Processor
6- Bascom
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1- Rotary Encoder
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Fig. 1. Overall view of measuring system and the location of display box on tractor’s dashboard
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Fig. 2. Installation of rotary encoders on tractor: (1) position of rear wheel encocers, (2) Front wheel encoders
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(5) output for differential lock.

) S 3 S sl 3t L5 38 ST > i
2okl 50 yuss (gl 055 o Syguo 0595 (pl JeeSS y0 A48
Sy g2 92,5515 gl 59y p lol cual e 9815
A a8 a0 ailele (Sl b peiore Cjgo 4y (S aan
ool Cagy BBY S5 0 oS

9 5503l lelo bawgs (59t a9 533 55 oo
S5 Jlatl o9 ¥ S5 55 3393 o 033 ot ol 53,
ol 0dds 03y lis ) 589, S0 slaasly & ailolw

dilobus smian e

dalobiu (sla yu 9si) CaSa (yo gad yadiio

1 System validation

sle g (Slhed sy (Sl aS 00 aldyl (glaigS 4 doliy
ladaod @90 any (65)5liS Wl Olles plin 9515 (5l
Sl yodaie a (Zy (ol adasd Ly oy j9y2) 93,5 sao
22,5 3)ls Sluwloee 4y 8Ly (LS Ll ¥ Sl cluslxs
025 Llod 55 (558 JyuS e (e odd (ngli dsliyy
IS 033l (i (65)9liS S > Al 4 a2 g L
Er hs & LolSim il o 3lisT 1oy VD B Ve oy b 0
ot Ly g 20900 4 o] 5:S0le (230 5 sl e G
250 Bl 335 oo Jlu)) S0 Gl S Al bl sy
o 5o ol Sy 5 a3 V) J S 2y 358 olin 2l |
pislSe S Lol Jeilited J88 (loe a5 (k23,5 0
253 o3 N0 Sl yid (934 53 (S SIS 5 (SS9
o WY G5 g3 Sl (alS s e b 3ge



YR Jol Jlueows dojloss Yado «(6 559l (sl pmiilo 4y yid I

g o1 (5 Sl sl 59 Loyl 1 (3L (slocl
ol 0 ¥ la IS o la oy opl @ls )8 e dilolw
gl oo SO A S35 sl (St o po Canl 00D 03D
oy S5 9 SasS (B e 1 SBlinl e 9 o S35
eolie aalone > 1,585 S0 6Vl €85 oo ] (i o
By s Wl o 0l &y S eyl Ly, I 4ai 5)ee
Slowle plodl (b jdolael 5,55, 5 5 b Kus (5,500

0l bye

po-tre Joul yddi 53 00l (5 S0 5IuSl y3alie Blakad) oy 53
Gkl abebw 3y Slos (Lojil g (cpp 4 atoyo ()
o) o asiie b 5l ] lade 48T A aslyy ole 34
YL oS5 coly 5 gop Byl S e clag iz G 4 pslaie
S )5 (oo 5 0jl Wlolio & gl 9 co B3a) g Ab 03
VNS

0 i yed S SaS d dilob B (gla 2450 i
o3l g il olStalesl 13 g0 (5V Sl a1 (5351955 slyh)
3y9—0 S (w5 oS (65)0ltS (Slmiyidle 09)5 (555
45 39 B2 5Kl Aiged Sy g5 Ao )93 L85 )18 (o)
92y sokaie (il S (o g Gl Y id 2 593 0
929590 Sl 593 53 9 3 0,0 Vb lejen 93815 S e £ 2
L S Byb 5 3580l il b Byl Sy g2 90 ccilisie (slaos
olie OMA] iy 00,8 (6,Sojlasl 3Tl 598 inw y90
b S sy diglgjy BAMiA] ay a S 5gy y0 Fo/V 0l (55505l
e by

A8 g 530 ilaslas 089 g Cas oty 3
sle U Code Vision 58l 55 oS 4 pgd dls> po )
45 (B33 g iy ooy p3lie 9 Lo ydeSl s Sl )l
sle (iso dend dll bly) 4 a9 b g (8L ) la b (59,
iz slacs puw gl 358 Ollos \N0b duwloee lis ! L8

~l
o

(=]
o

&

y=0.979x+ 0.154

ul
]

/

R*=09598

&~
(=}

N ad

Calculated Blip, %

= W
o o O

P

o

0] 20

Measured Slip, %o

60 80

Ll y 51 00w duwlone (i 380 b dilobus Lawrgd b (638031051 (3 34 g o — £ S
Fig. 4. Comparison of measured slip by developed system and calculated from equations

_*

{.o"

- 10
E_ g v =0.999x- 0.001
E: R?=0.999
a6
A=t
[=]
z
& 4
E
= 2
g
o
D0
0 2 4

Measured Ground Sp eed, kmh?

6 8 10

Lulgy 51 00w dwlone (59 st e g U dilobwr Jamwrgi 80w (6 58051001 (g it CuE gart dng Ulo -0 IS5
Fig. 5. Comparison of measured ground speed by developed system and calculated from equations



Vi el i silab ) § Sl oo lyb

o s ] s (55, 52 s B39 ol (5] sl
gz o Ve PSI 5285 (yusS)8 )91 s sbogp SewY
o YU ela ozl 4 oliwd gl 5,5 (as YO PSI b o gl
> 3 polde (59, 45 ;503 55815 Sy 285 5515 Al
S e el 390 193515 40 0,5 n 3] S
J=B e S s oo 020iS Sy Cjg0 4 & ()95
39815 4 Al 309 (2gd )l dsile (g el
Ly jlife @l L A0 040lS (s ¥ 0155 )3 9 351 (hgels
Gl S il ) polde g9y slade eSie b i
0ad a5 )91 ol Chgw (e i (el sl L oo
2593 Veer Cl jaige jo0 50 dilobw a8 b5 cud i pdy g
(AL) Ko ¥ 5 (BL) pKiws ¥ 2L) (3K ¥ (slooss 43 48
dglie g0 Ao ¥ abal) 5l &4 (25330 L 903 o0 (5 S0l
A9 ,8

pole ol o Lss (8 JSo) clawl (gg) p ailols b)) s
oyt L Byl o) d (53 0 dplore g 0l (xS0l
2olde Cpy oad sdalie M 1y i S Suwed +/20
duwlo Vool 1 a8 553 b ailobo lawgs onds (5 S0l o5
o Yo i)yt cla 5530 0 W oS 3gy 0o yd £V/8 59y 03
Dy odkil 5lasl

wlobo }Kiioled aS" (g iy ey pdlio o OB oy piii
9390 el o yiog LS E+ /Y 0l dulos yolao by ol o )Ll
2oLs 5 dilolw lawgs o (6 pS03ll polie o (Siued o pd
Poad 3 aS ol lad (Y ISS) 545 +/A% 51 i 0l duwlro
(ot o po Jro (2 gl 4 g5 b Cunl pasuie V(IS5
3 e j1GBloul e 5 S 4 S35 Jln bad agly oy
S pSojlal (agllan CE3 b iy sy & CE)S i (o0
WA 8,55 Cygo sllae Jlide G b duslie pl ogMe 4 058 0
OPgy Ao odd dwbre (g9 ey jlide b (ol aunlie asly
Sr=Sojlasl il b gllas gl 56068 &S canl loj — cdline
b e oloj g Cdluse

a ye g8 dlales (b))
bwgs odd (g ySojlasl o5a) sy ie 50 ol obj)l (sly
35552 IS L 285 s 5 cuo 19515 45 o > ol
b Vbl Sl a8 (B3 b g p5uS |y (o) S T
Cope calivee la i a olows (glp 0,5 dwslie b o

1- Exhaust Manifold

o) J1hgS 1y gy il (S o Jailyd > Sl 4 a2 b
S92 blg jho (§9pduy Cp 355 518 0453 )3 95815 9 295 il
Slebe Siles 05 VU 5515 o b S e 0 85 o
Db e Gisled Iy 5 polie
Fo=100f%) £ =0(%) f.=00%) v=o@mh™)
9 YLy 815 couly By b Sy e gy 2 a8 b
Dy e Sisles 1y 5 polde ailobe (SKuisles
s=0(%) s=wr(%h) H.=00%) v=0f=h™)
Slidgyae Lol oo lis dilobw a5 330 polie Cud b cp

il calae b4l

9 S ity &8 g (5 53S0 il yo daloles o Slas oy

oy A S

0l 03> yiulod (g9 G v CBY D905 e (y
ey b g 45 03 YU 5515 ol £ 93 0 clols Lawys
Gyl oya clag s 93 2w L el 3 ES > 4 Eglise g0
Silte L 5 1003 duwlbore s o g 000 4l Vo ylej e 0
slag, > 150 aS Sl o ad duslie b o lis Kisles oS
45 S O ©pl e gyl g Oglite 515 (55l>
e /Y KM ond duloxe sy b 3y o o)l Sl

9> G dzgliz W3S 185y 48 4SS (len
(Al adly oy E52) 335 o C8 > G 3 gl g2
Jbo)l 2 plen jlasTly (3 GdL ¥ (Sl JiiS'9)S0e
b g2 (39 sledl (3905 pasuie lp 35 (0 a5 )3 9o
Ay g A0 03913 &S oy B VL Sl g 555515 (g5l
Sa glej @i sl cly g o )b o2 5l (S oS
Gy pdlie ol )3 ES o j5Sde £ 2 0)ligd g 0l 458
Ld)S e ald Jsb 10 9,8 o oS0l ailels & (g9t
293 0e0lee 1V e a5l 69ty S pu jlAde oS () 4 a2y
olr glagyr ) (K S olfin il o cund 4 gl slog
ol albobw ;Sioles & (gt po B il b <8 > 515815
9y Ca yar )d cwguns s Lol 00,5 Cauas Blis s 0
ST 5 gl ety s smlie 3l oo s wilols Syl &S
Pl dand Sy S Bl Cap JyiS s See aeliy (g5 53 0
Ao dilobw b wgs ol (g puSojluil (B33 5 (59 pday oy jlade
..)9{

Culldey] S99y wlelew bayyl



WA gl Jlanous doslad Yoo «(65,9LiS clogpmilo gy A

sy o 1 s sl i Ly Lo iolejl cailols b3
2 el 5 gk 7 4 p5ud Bes g ol ol ,LES (g iy

70

60

50

Slip, ©
Ly
L]

- 40
B Caleulatad slip
20
. I
0
1L 3L 4L

Gear in fix RPM

Measurad slip

Sl (59, 2 W 538 dunglief3g05 — T JSU5
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Table 1. Characteristics of the machines used in the study.
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Fig. 1- Tractors equipped with three point hitch Dynamometer (right), and Data logger Campbell CR23X (left)
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Table 2. Soil properties of studied field.
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Table 3. ANOVA of studied factors: Power requirements, fuel consumption, organic carbon, infiltration rate and bulk
density
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view, (1) electromotor, (2) belt conveyor, (3) fruit receiver, (4) height adjusting rod, (5) inverter.
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Table 1- Contact surface material properties

Veopilgy Comd (Gpa) E oSl Joo (Mm) ol 3l puin
Poison ratio Elastic module (Gpa) Thickness (mm) Material
0.341 8.89 8 N
Wood
0.3 200 8 2
Steel
0.5 0.1 8 Sl
Plastic
0.01 0.0026 8 o

Cardboard
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Fig. 2- Top and cross-sectional views of the bruised area of apple. Symbols are related to bruise area and volume calculations
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Table 2- ANOVA of main factors and their interaction effects on bruise area of ‘Golden Delicious’ apple.

Folaie  Olupe b Olup g @30l an s 5 o
F-value  Mean squares  Sum of squares df Source of variation
9.6649 ** 24227.39 48454.78 2 ) 109%“ £

Drop height (A)
0.4659 ™ 1167.93 2335.87 2 _(B) e e
Linear velocity (B)
0.07"™ 175.45 701.81 4 AxB
275089 6895734 206872.01 3 (©) 2552 o i
Contact material (C)
0.0989 ™ 247.99 1487.97 6 AxC
0.0346 ™ 86.68 502.06 6 BxC
0.0227 ™ 56.93 683.18 12 AxBxC
2506.73 180484.35 72 -
Error
441540.05 107 o
Total

CV=32%
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Fig. 3- Effect of drop height on the apple bruising area
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Fig. 4-Effect of contact surface material on the apple bruising area
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Table 3- ANOVA of main factors and their interaction effects on bruise volume of ‘Golden Delicious’ apple.

)
i3 e o Clusgsee Sluposibe  F s
1]
Source of variation df Sum of squares Mean squares  F-value
(A) b’%‘” £ 2 179546.91 24227.39 2.0285™
Drop height (A)
_(B) s e 2 18192.39 1167.93 0.2055 ™
Linear velocity (B)
AxB 4 5402.77 175.45 0.0305 ™
(C) 2922w i 3 2950577.53 68957.34 222239
Contact material (C)
AxC 6 22642.72 247.99 0.0853 ™
BxC 6 1732.89 86.68 0.0065 ™
AxBxC 12 6284.57 56.93 0.0118™
s 72 3286383.21 2506.73
Error
£ 107 6370763.98
Total
TYVNG = Sl s o i
CV=31.75%
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Table 1- Energy equivalents of inputs and outputs in agricultural production
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Table 2- Energy use for cucumber production in Shahreza Township
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% Energy equivalent (MJ) Quantity per unit area (ha) Input
ol — il
Inputs-A
(34) s <90 =)
47 65601 1165
1- Diesel fuel (1)
(cebs) 658 908 =Y
5.3 7427.2 3789.38
2- Human labor (h)
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9 Wlinsd g awly @il (sladgS ggerme Joli (glowd 395 -F
19.9 27689 720.4 ()
4- Chemical fertilizers include N, K,O,
P,05 and seed (kg)
(P okS) b aSile 5 (olowsd o —0
7 14424 80.8
5- Chemical poisons and herbicides (kg)
(e yia) ssled S =
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6- Water for irrigation (m®)
(el lgsk) g S -¥
17.7 24530 2056.2
7- Electricity (kWh)
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Tostal energy input (MJha™)
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Table 3- Evaluation of greenhouse cucumber with reference units via CCR input oriented model

(s31) g2 30 sl2oly () (21,8 ($15) gadgi oy
Unit sample Efficiency (%) DMU (Greenhouses)
4(78.24) 89.51 1
10 (56.18) and 21 (74.67) 96.63 2
- 100 3
- 100 4
7 (89.34) and 4 (45.23) 93.31 5
3(38.12) and 4 (67.34) 95.43 6
- 100 7
10 (70.16) and 4 (56.34) 92.82 8
3 (60.18) and 4 (34.89) 92.37 9
- 100 10
7 (47.16) and 4 (35.68) 90.57 11
4 (78.34) 82.81 12
3(76.11) and 4 (71.46) 76.23 13
21 (34.56) 85.12 14
4 (56.67) 81.35 15
21(70.29) and 17 (45.23) 91.47 16
- 100 17
3(59.12) and 7 (57.23) 92.15 18
7(39.19) and 4 (87.57) 79.9 19
10 (30.17) and 17 (67.45) 83.69 20
- 100 21
21 (60.18) and 7 (86.15) 87.59 22
10 (35.76) 85.56 23
21 (45.35) and 10 (79.47) 79.49 24
17 (81.19) and 21 (24.90) 83.39 25
B 47 LG (slossly ol il
The average of deficient units
120 - m CCR = BCC
100 -
? 30
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Fig. 1- Efficiency of greenhouse cucumber with CCR and BCC input oriented
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Table 5- Analyses of efficiency and return to scale in Greenhouse Cucumber production
oolde & Cani 033l (80,3) wldle () (80,0) (alB (8 ) (80,0) (8 a5 sdgi Sl

Return to scale Es (%) Egcc (%0) Eccr (%) DMU
Increasing 97 92.23 89.51 1
Increasing 98 97.7 96.63 2

Constant 100 100 100 3
Constant 100 100 100 4
Increasing 93.31 100 93.31 5
Increasing 95.43 100 95.43 6
Constant 100 100 100 7
Increasing 98 94.35 92.82 8
Increasing 99 93.2 92.37 9
Constant 100 100 100 10
Increasing 92 97.59 90.57 11
Increasing 92 89.7 82.81 12
Increasing 85 88.9 76.23 13
Increasing 91 92.7 85.12 14
Increasing 87 93.4 81.35 15
Increasing 95 96.1 91.47 16
Constant 100 100 100 17
Increasing 92.15 100 92.15 18
Increasing 91 87.43 79.9 19
Increasing 92 90.12 83.69 20
Constant 100 100 100 21
Increasing 95 92.15 87.59 22
Increasing 97 87.34 85.56 23
Increasing 86 91.38 79.49 24
Increasing 89 93.19 83.39 25
- 94.6 95.09 90.37 oo
Mean
2550 9 Col poldo 43 CulS5l Jue 93 )3 L) slaaaly cud 5 -0 Jgaa
Table 6-Rank of efficiency unites in constant and variable return to scale models
ol olde 4y caud 5L Joo 2550 lile & CulS 5l Jae
BCC CCR
LojgEgome P ly iy Egeme gy sy
Sum of weights DMU Sum of weights DMU
6.11 4 3.12 3
3.19 7 3.02 4
3.05 21 2.96 5
2.71 10 2.63 6
2.33 3 22 7
1.93 17 2.17 10
- - 1.89 17
- - 1.76 18
- - 1.65 21
28 o5 1y ol slaosled B pan 5l b e dx 4 4T WD e S ib Jae b jls clalbds oo 5l ol gls & Jois
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Gaiod Cpl 30 .000,8 eolatwl 93,5 Jauase cuiS pd lodly dide
Jxws CCR 9BCC JJ_Q 99 & 3 u’.sLM» Pgow 9§ 395 b.)Leé
5 (Mousavi et al., 2011a) 1oy oandd 0 e oy i
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s 3Pl (pgradpe iSa 93K
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052 ) Cawl 08 03> L Y S 53 oy dy50 Hbi ladildS
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a0 3blin > 2l Jb 5l g5 > Jpaa a5 loslls
G5 (=l ) )1 ) Bpas (e (it (Spae Cogw o3l
395 daal) (Byae 55l Gliwe Sl whow i g 035 5
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Aol g5 ol (53905 IS o) 5 s J,S g
.Ghochebeyg et al LS mlo U bwl) po Lingiy ool
(2010) .l Mohammadi and Omid(2009) 4 (2010)
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Table 7- Slack and surplus energy consumption in each of greenhouse cucumber with CCR model (MJha™)

. L9
Dt S Pyow 7935 OYlomile Sl Chgw 1,8 )
Electricity Water  Poisons Fe;teg(ljzer Machinery Human Fuel Efficiency DMU
labor
9870 0 0 8865 0 0 23756 89.51 1
2456 0 0 0 0 1254 12567 96.63 2
0 0 0 0 0 0 0 100 3
0 0 0 0 0 0 0 100 4
0 0 0 2678 456 0 24156 93.31 5
8912 546 5673 0 0 0 12789 95.43 6
0 0 0 0 0 0 0 100 7
6120 0 190 0 0 2780 3211 92.82 8
9859 0 181 0 0 2901 0 92.37 9
0 0 0 0 0 0 0 100 10
0 0 0 3780 567 1290 9240 90.57 11
0 123 0 12890 1280 0 37890 82.81 12
2890 0 0 16289 0 3795 45178 76.23 13
5670 0 0 2780 0 3412 14236 85.12 14
15280 0 1450 15907 0 2519 12790 81.35 15
0 0 0 14289 1200 0 0 91.47 16
0 0 0 0 0 0 0 100 17
0 109 0 12809 0 1241 0 92.15 18
5810 0 4129 0 1090 0 32910 79.9 19
15200 0 1280 2280 0 3109 16280 83.69 20
0 0 0 0 0 0 0 100 21
1790 0 0 7101 109 1200 17200 87.59 22
14500 0 0 12700 0 0 14809 85.56 23
0 450 0 2080 1200 0 39708 79.49 24
4130 0 1670 13709 0 1230 19007 83.39 25
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Figure 2- Energy saved via each input with CCR input oriented in greenhouse cucumber
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Tablel- Greenhouses specifications using in this project
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Table 2- Cucumber yield comparison in greenhouses.
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Greenhouse Type

sl R
Bared Installed

P
Parameter

141.15 191.2

(r 5o 2 3255 > S
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F value
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0.0116 1o 0k 2 )lid Sl
Standard deviation
4.4039 t )l
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Probably in level 5%
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Table 3- Fruit picking number comparison in greenhouses.
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Chart 1- Average temperature changing trend in air and different layers of unheated greenhouses.
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Chart 2- Average temperature in air, unheated and heated greenhouses.
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Chart3- Temperature changing domain in air and unheated greenhouse.
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Chart 4- Minimum temperature changing trend in unheated greenhouse and air.
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Table 2- ANOVA results of effects of different treatments on technical indexes
(MS) Clay o (ibo

SISy el L . s T e
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= » Time required  Field capacity Fuel consumption o.f veriation
Seed evenness (h.ha'l) (ha.h'l) (Iit.ha‘l) -
uniformity(%o)
3.5 0.002 0.019 0.015 2 RS
24.8 0.375" 0.631™ 39.010" 5 (P) cuils s,
9.3 0.002 0.024 0.042 10 E s
8.10% 4.75% 12.22% 2.32% (CV) &l ey

Qoo ) (ol g gl cx*
** . Significant at 1% probability levels
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Table 3- Mean comparison of technical parameters in different levels of seeding methods
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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. Growth properties of the studied cultivars.

S G (59) iy 2599 Jgb (595) 4it> b 53 2,93 Job s =2 5,lows
Type of growth  During growing period (Day) During the grain filing period (Day)  Habitat Variety Number
02 115.6 544 ol 5 1
Late maturing Iran Azargol
©2%9) 91.2 33.1 sl e 2
Early maturing France Alstar
022 109.8 456 Wl VY lagle 3
Late maturing Australia  Hysun 33
255 95.3 384 Wil YD glusle 4
Early maturing Australia  Hysun 25

1- Alestar
2- Hysun 33
3- Hysun 25
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Table 2. Analysis of variance for length, width, thickness and geometric diameter of grain in four Sunflower cultivars
under water deficit conditions.

(MM°) pwi> lad (mm) Cwls (mm) o ,s (mm) Jgb il 4y Ol @lbo

Geometric diameter Thickness Width Length Degree of freedom Source of variation
0.01™ 0.29° 2.71° 2.46° 2 S
Repeat
11.50* 4.12* 15.04* 23.64* 2 ok
Irrigation
0.02 0.04 0.23 0.15 4 el o st
Main plot error
0.80° 371 5.12% 16.31° 3 b
Variety
0.18 0.13° 0.73° 0.63° 6 S et
Irrigation % Variety
5 ¢ L3

0.05 0.03 0.23 0.23 18 SR s
Subplot error
s o
4.29 6.17 9.39 4.98 — kS oy

Coefficient of variation

W e pETIS g dopd ) g dod D polaw )3 )b ae i 4 FE

*

*=p <0.05, ** =p <0.01, ns = non-significant
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Table 3. Analysis of variance for some physical characteristics of grain in four Sunflower cultivars under water deficit

conditions
4 Cowgy Comnd " - ; 150
(%) s 0039 S 039 41> 59 - g3l 4yl XTI
i © © (mm) Degree of Source of variation
Husk tograin  kernel weight Husk weight Grain weight Volume freedom
ratio
8.84° 0.0000059° 1317 0.0000078™ 75™ > -
Repeat
59.99** -0.000076* 3.69* 0.00058* 29688 3 . ‘{’w
Irrigation
| & s
0.01 0.00000057 0.00000032 0.0000078 86 4 "Jw 5
Main plot error
184.56* 0.00033* 0.00015* 0.00027* 11219 3 . )
Variety
89.67% 0.000036 0.000042"* 0.000035"* 179™ 6 L bl “.S)LH‘
Irrigation x Variety
5 s
1.90 0.0000016 0.00000035 0.0000042 272 18 RS s
Subplot error
Ol yads gy
5.29 2.56 3.42 3.114 16.74 — s

Coefficient of variation

(D (Gre £ NS 5 Jo ) g Juo )3 olaw )3 )b dme i 4 K

*

*=p<0.05, ** =p <0.01, ns = non-significant
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Table 4. Means for measured traits in Sunflower cultivars under water deficit stress conditions.

Cowgy Cumnd 039

JEYIRN FHEES KW Y oo .
s & e 059 Cassy 039 . wid bl e oo b o
. (©) @ oy () () C s
H( ‘l’() Kernel (9) Grain Volume Geometric  Thickne Width Length Treatment
usk to weight Husk —\eight diameter ss
grain ratio weight
28.63a 0.051a 0.017a 0.072a 152.70a 6.43a 3.83a 6.28a 11.26a 50
25.33b 0.050b 0.016b 0.065b 88.14b 5.35b 3.17b 5.14b 9.51b 100 &l
24.37¢c 0.046¢ 0.017ab 0.059¢ 54.88¢ 4.47¢c 2.67¢ 4.04¢ 8.48¢ 150
22.08d 0.056a 0.014¢ 0.06b 80.40c 5.06¢ 2.76¢ 4.413c 10.75a S
Azargol
e T
32.53a 0.051b 0.023a 0.07a 148.54a 6.40a 3.93a 6.05a 11.06a A)lstar
Y olgle w2
24.16¢ 0.044c¢ 0.014c 0.05¢ 68.40c 4.71d 2.6lc 4.67¢c 8.68b
Hysun33
YO olwls
25.67b 0.044c¢ 0.016b 0.06b 96.94b 5.49b 3.60b 5.49b 8.50b
Hysun25

Sl oo duoyd gy Jlein] a3 (653 xe (g ylel gl 15l s S jiiie By S (s JBlis 48 09,5 ya 13 gy dlae]
ab.¢d Within columns, means followed by the same letters are not significantly different (P < 0.05).
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Table 5. Means of interaction of water deficit stress x Sunflower cultivars for measured traits.

. 059 . I S o .
%0) a5l [s) e g) sl s Caolses R :
(%) ails & © (9)cws 0y (9) _u:s (mm) oo (mm) Jsb o3 &l
Husk to K Husk Grain . (mm) (mm) . o
. ernel . . Geometric Thick Width Length Variety Irrigation
grain weight weight weight diameter ickness idt
ratio
24.50cd 0.056ab 0.01766¢ 0.072abc 6.23bc 3.33cd 5.76a 12.73a &
Azargol
26.42¢ 0.051c¢ 0.02000c 0.075a 7.28a 4.82a 6.59a 12.16a A)lh;ir
50
24.30cd 0.049d 0.001683ef  0.069bcd 5.87cde 3.11de 6.27a 10.47bc }‘;‘;::;;
22.27d 0.047¢ 0.01653fg 0.074ab 6.32b 4.08b 6.52a 9.68cd Y0 ol
Hysun25
24.54cd 0.058a 0.01564gh 0.063ef 5.08f 2.88ef 4.48b  10.16bcd Aj:;;ol
29.56b 0.050cd 0.02133b 0.072abc 6.12bcd 3.59¢ 591a 10.82b A):;;!r
100
24.17cd 0.047¢ 0.01420i1 0.058g 4.63g 2.59f 4.42b 8.68ef okl
Hysun33
23.06d 0.044f 0.01541h 0.066de 5.57e 3.62¢c 5.73a 8.38f Y0 chale
Hysun25
17.20e 0.056b 0.01067j 0.062fg 3.86h 2.06g 2.98d 9.37de &
Azargol
41.63a 0.051c 0.02837a 0.068cde 5.80de 3.37cd 5.66a  10.22bcd A‘l;:;r
150
24.01cd 0.035h 0.01133j 0.047h 3.63h 2.12¢g 3.32cd 6.90g okl
Hysun33
YO Hluls
30.70b 0.041g 0.01859d 0.058g 4.59¢g 3.11de 4.21bc 7.44¢g Hysun25
A3l o oy g Jlesn] gdaw )3 (65 (sime (gylol cglis B cisd Syt By SO glyls JBlas 45 05,5 pa )3 gt e slacl
a.b.c.defeh within columns, means followed by the same letters are not significantly different (P < 0.05).
ol SgueS i il s )10 ,KoLST a8 1 35 ounls (g S0 Il Slio ylee (Sonod i3l pd — T Jgan
Table 6. Correlation coefficients between measured traits of sunflower cultivars under water deficit stress conditions.
; 3 &l jxe ) e e . A ST 5 e . .
’ ‘é:ﬁfrf Keﬁe‘-lm b o ©29 Single gl‘::;ia Caliud o Jsb :
Volume diameter weight Husk weight weight Thickness ~ Width Length Trait
Width
0.88** 0.55 el
Thickness
0.81%* 0.86%* 0.82%* S|ng|e grain
weight
b Cavgs )39
0.52 0.56 0.58* 0.42 -
Husk weight
021 0.57* 0.13 0.19 0.77%* b e 039
Kernel weight
eotin jlad
0.36 *0.60 0.92%* 0.93%* 0.95%* 0.78%* Geometric
diameter
0.98** 0.33 0.54 0.89%** 0.92%* 0.91** 0.78** e
Volume
0.18 0.24 -0.06 0.90%** 0.10 0.25 0.25 0.06 &l Cuwgy

o )d) g o )30 zobaw 3 > me iy 4 KK G F
*=p<0.05and **=p<0.01
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Fig 2.Shrinkage changes of garlic slice vs. drying time at the different air temperature and slices thicknesses
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Fig3.Shrinkage changes of garlic slice vs. moisture content of samples at the different air temperature and slices thicknesses
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Table 2.The analysis of variance for the effect of air temperature, slices thicknesses and moisture content on shrinkage of
dried garlic slices
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Mean squares  Degree of freedom Source of variation
20.483" 2 -
Temperature
10.375"™ 2 el
Thicknesses
12.493™ 4 —
' Temperature x Thicknesses
5.881 18 e
Error
" (Cabes x L) o
373.990 27 Moisture (Temperature x Thicknesses)
4.773 54 e
Error
%3.54 et oy
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= Significant at 1% probability level
" Non significant
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Table 3. Result of statistical analysis on three garlic thin-layer shrinkage models

Jo Coolbuss Iga lod
Model Thicknesses Air temperature
(mm) 50-C 60-C 70-C
R? RMSE  SSE R? RMSE  SSE R? RMSE  SSE
1) 2 0.9994 0.7987 1.2467 0.9996 0.7645 1.2267 0.9996 0.7643 1.2557
3 0.9995 0.8001 1.2333 0.9995 0.7921 1.2311 0.9996 0.7566 1.2407
4 0.9996 0.7825 1.2240 0.9997 0.7269 1.2154 0.9995 0.7839 1.3067
2 2 0.9998 0.3211 0.0921 0.9999 0.2900 0.0826 0.9999 0.2890 0.0847
3 0.9999 0.2911 0.0844 0.9998 0.3034 0.0885 0.9998 0.2949 0.0932
4 0.9999 0.2833 0.0795 0.9999 0.2937 0.0854 0.9999 0.2882 0.0814
@) 2 0.9999 0.0001 0.0080 1.0000 0.0000 0.0052 1.0000 0.0000 0.0047
3 1.0000 0.0001 0.0032 0.9999 0.0001 0.0009 0.9999 0.0002 0.0061
4 0.9999 0.0002 0.0051 0.9999 0.0001 0.0025 0.9999 0.0000 0.0058
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Design, Construction and Evaluation of an Interchangeable Digital System to
Measure Slip and Ground Speed of Existing 2WD Tractors in Iran
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Abstract

The majority of existing tractors in Iran are not equipped with any tools to measure and display slip and
ground speed. This is mainly due to the lack of national standards for measuring tools and instruments of
tractors. In current research, an interchangeable system for two wheel drive tractors has been designed.
Furthermore, it has been assessed after construction. To measure actual and theoretical ground speed, four rotary
encoders for sensing the rotation of front and rear wheels have been utilized. Slip and ground speed were
measured by means of software which has been developed in an ATmegal6PU microprocessor. The measured
slip and speed are digitally displayed on tractor dashboard. To evaluate the performance of the system, the
measured values of ground speed and slip were compared with their calculated values obtained from
conventional method. The Micro-controller has been programmed in such a way that the effect of front wheel
sliding on slip is eliminated. In all evaluation conditions (in field and on asphalt), the maximum difference
between system measurements for slip and speed and calculated slip and speed via conventional method was
2.4% and 0.2 km h%, respectively. With slight alteration this system can be fitted on any kind of exiting two
wheel drive tractors in the country.

Keywords: Ground speed, Microcontroller, Rotary encoder, Slip
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Study and Determining Power, Fuel Requirements and Some Soil Physical
Properties in Several Tillage Methods
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Abstract

Using the cropping operations program can significantly save fuel consumption and energy efficiency.
Prediction of the accurate amount of fuel requirements for tillage operation of the soil is difficult. Changes in
humidity, soil type and tillage depth directly affects on the amount of fuel consumption. Bulk density of
agricultural soils depends on tillage methods, the value of organic matter, tillage depth and implements.
Therefore, in this study, the effects of four types of tillage implements including moldboard plow, heavy duty
disk, chisel plow and combinated tillage machine (minimum tillage), on the amount of power required and fuel
consumption and some soil physical properties including bulk density, penetration resistance and organic carbon
contents in a randomized complete block design was studied. The results showed that minimum tillage with
combinated machine, increased the amount of organic matter, reduced fuel consumption and needed less power.
The highest fuel consumption of 58.03 liters per hectare and the lowest 8.64 liters per hectare, related to the
moldboard plow and heavy disk, respectively. Mean values of soil organic carbon related to the moldboard plow,
combinate, chisel plow and heavy disk were 0.31, 0.64, 0.50 and 0.55 percent, respectively. Differences in mean
values of the soil organic carbon due to tillage with heavy duty disk and combinate compare to moldboard plow
were significant and both were belonging to two separated groups.

Keywords: Power, Physical properties of soil, Minimum tillage, Fuel consumption, Organic matter
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The Effects of Drop Height, Conveyor Velocity and Contact Surface Material on
Area and VVolume Bruising of “Golden Delicious” Apple
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Abstract

Apple fruits are subjected to different loading from harvesting to supermarket shelf. Bruising has been
attracted many researchers as one of the most important damage criteria. In this research, the effects of some
factors such as contact surface material, drop height and linear velocity of apples were investigated. Influence of
these factors on bruising of “Golden Delicious” variety was analyzed by a Completely Randomized Design
gCRD) with factorial test at three level of drop height (10, 20 and 30 cm), linear velocity (0.05, 0.1 and 0.15 ms
) and four contact surface (wooden, steel, plastic and cardboard). Tests were conducted at three replications with
108 treatments. Analysis of variance results showed that the effects of drop height and contact surface material
on bruising area at 1% level was significant while bruising volume only affected by contact surface material
(meaningful difference at 1% level). Mean comparison test indicated that there significant difference between
levels of drop height on the bruise area. Also, there was a meaningful difference between contact surface of
cardboard with steel, wood and plastic. There was a significant difference between surface materials of steel and
wooden with cardboard and plastic. Therefore, drop height and contact surface material must be considered in
designing the apple processing systems.

Keywords: Drop height, Contact surface material, Apple, Mechanical damage
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Analysis of Energy Efficiency for Greenhouse Cucumber Production Using Data
Envelopment Analysis (DEA) Technique; Case Study: Shahreza Township
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Abstract

In this research energy efficiency for greenhouse cucumber production in Shahreza township located in
Esfahan province using data envelopment analysis (DEA) technique was studied. In this study, data were
obtained from 25 randomize active vegetable greenhouses from 60 greenhouses in Shahreza township and
villages environs. The results showed that the highest and lowest consumed energy were related to fuel and
water inputs with 47% and 1.2% respectively. The results of data envelopment analysis showed in CCR and
BCC models 24% and 36% of farmers were efficient and the others were inefficient. Mean technical efficiency,
net technical efficiency and scale efficiency were calculated as 90.37, 95.09 94.6 respectively. Also technical
efficiency of inefficiency units in CCR model was 87% that shows13% of total energy input could be saved with
upgrade efficiency in these units. In this research, total saved and unsaved energy related to fuel consumption.

Keywords: Data envelopment analysis, Energy efficiency, Greenhouse cucumber
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Assessment the Effects of Temperature and Humidity Control in
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Abstract

Temperature and humidity are two important parameters affecting the quality and quantity of greenhouse
products so two double greenhouses were manufactured in 3.5, 40 and 11 m in height, length and width
respectively in agricultural research center of jiroft and kahnooj to study these effects. Both of greenhouses are
similar in materials, final height, gutter height, covering and field operation but in one of them one heating
system, two ventilation fans and one wooden pad were assembled and temperature and humidity besides yield
were registered in both of them. The results showed that temperature changing trend inside and outside of the
unheated greenhouse were in same phase and this isn't suitable in cold night so the greenhouse with heating
system had more yield and picking cucumber fruit numbers than another. Therefore it is necessary to be heated
by artificial systems. Because of rapid relative humidity changing in outside of greenhouse in the end of the
season, the efficiency of fan and pads cooling system is so low then using of evaporating cooling systems such
as fans and pad wasn't proposed and recommend to optimize the temperature by ventilation and shading the
greenhouse and in hot days production will be cut.

Keywords: Greenhouse, Heating system, Cooling systems, Cucumber, Yield
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Evaluation of Technical and Yield Parameters of Wheat Seeding Methods with
Different Seeding Rates in south Khuzestan
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Abstract

This study was conducted during two years (2007-2009) in Shawoor Agricultural Research Station on a silty-
clay soil. Experiment conducted in split plots in a Randomized Complete Blocks Design in three replications.
Main plots were planting methods including centrifugal broadcaster (P1), centrifugal broadcaster + furrower
(P2), seed drill (P3), seed drill + furrower (P4), three lines bed drilling (P5) and four lines bed drilling (P6).
Subplots were included seed rates of 120, 160, 200 and 240 kg.ha™. The results showed that P2 method with
14.91 litter.ha™ and P3 method with 5.02 litter.ha™* had the highest and lowest fuel consumption respectively. P3
method with 1.462 h.ha™ and P5 method with 0.620 h.ha™ required maximum and minimum total operation time
respectively. P2 method with 0.684 ha.h™ had minimum field capacity. Field capacity of P5 and P6 with
averagely 1.67 ha.h™® was maximum. Field capacity of all drilling methods (P3, P4, P5 and P6) was significantly
more than that of broadcasting methods (P1 and P2). The highest seed spacing uniformity (87.2%) was belonged
to P6 method and the lowest value (54.7%) was for P1 method. By using drilling methods of P3 and P5 (or P6)
instead of P1 method total cost was reduced 41% and 29% respectively. The results of variance analysis of data
showed that the difference between planting methods in case of wheat grain yield and yield components was not
significant. However, the seed rate had significant effect on some yield components. Suggestion for cropping of
wheat Chamran variety in silty-clay soil in Khuzestan province, used P5, P6 and P3 methods are recommended
respectively with seed rate of 120 - 160 kg.ha™.
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Abstract

In order to investigate the water deficit impact on physical characteristics of seed in four sunflower hybrids
(Azargol, Allstar, Hysun 33 and Hysun25), under three irrigation regimes (irrigation after 50, 100 and 150 mm
cumulative evaporation from class A evaporation pan, respectively) and experiment was conducted. Sampling
was done at the end of growing period (season) when the moisture content of the seed was reached to 13%. The
results showed that the maximum length, width and seed thickness were obtained from irrigation after 50 mm
cumulative evaporation from pan, while irrigations after 100 and 150 mm evaporation caused to decrease the
length by 15% and 24%, width by 18% and 35% and seed diameter by 17% and 30%, respectively. Also, the
seed width in comparison with length and seed thickness had the most susceptive to water deficit stress levels.
The maximum length, width and seed thickness were seen in Allstar variety. Also, Allstar had the highest seed
weight for all levels of irrigation. There was no significant difference between Allstar and Hysun 25 in 50mm
evaporation. Therefore, the Allstar hybrid had most tolerance to water deficit stress condition under all levels of
irrigation in aspect of seed weight and physical properties of seed.
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Brief Report

A Study of the Shrinkage Changes and Mathematical Modeling of Garlic
(Allium sativumL.) During Convective Drying
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Abstract

Garlic (Allium sativumL.) is one of the most important Allium spice. From an economic point of view, the
dried garlic slices are valuable products. In this research, garlic slices as a thin layer were dried in a laboratory
scale hot-air dryer, under air flow of 1.5 m/s, air temperatures of 50, 60 and 70°C and slice thicknesses of 2, 3
and 4 mm. The mean values of shrinkage of garlic slices obtained 69.8%. In addition, the effects of the drying
variables on the shrinkage of dried garlic were evaluated. The ANOVA results indicated that the air temperature
and slice thickness had no significant effect on final shrinkage of dried garlic slices. In order to derive and select
the appropriate shrinkage model, four mathematical models were fitted to the experimental data. According to
the statistical criteria (R°, SSE & RMSE) the best model was found to describe the shrinkage behavior of garlic
slice.

Keywords: Garlic drying, Mathematical modeling, Shrinkage
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