AFDYV-AF5Y i VF o ¥ Sl ylinoj Jaad (Fo Lo it 893 Comnn 5 Lo ool Slalllae

25 BP0 T Ol 30 St L yad g 99590 Curidg (o)
oS (L]
" u-5-°9-1 Az,

Ol ) (8559088 gy 5 bigel linid lojlu 9S8y DS duwgo ¢ odimgy bkl =¥
r.yousefi) Y£A@gmail.com : Jsiue oy g Jsoo!
VY YNE ks o VEYAYN Vil s ol
e
s 55U Elilas aBge 4 plonl 5 gy (sl petle dingy o3lisal § Casyd 5] (gl dilaio b gy sl sl (slaasls adllas
19 3 laddlas Jgaxe cul Wy Jolie ) (gl e )8l Bl g g0 (igal iS50 392 50 Cunidy s sl el (65902 5 Cual
Sige e Sl 9 35290 3ol @lio ar amzlyo b g aolitinyy JraS5 oo 5l ool SNl (g9l a3 plol (IS il (5
a5 ol L adlae cpl 5l Jobs ol bud dulxe g cely) ganl 5o Curdy 0aiS Cpus sla yadls wtel cunty cledbl | .cd)F
9 FIN OVIEY VO[5 N ee i &y (nbeS 9 5590 L) cadby 5 g e oliows LS b clS g5ys 8 lidos (gl jilSe a2
b cdd Gl pged sl (n oS 9 i )3 Bucul OIFA Jlade b jaetilyd) Gl jped 4 bgiye (ygmslislSo aw (i Cosl 2> AV/E-
VOV b caid liw e sl o) cpyidin 9 1OV Jlade b putilesy yliw o 40 bgsye (eoladl o3}l o yieS el Cnds 6o 3 el VYD
b sbliaw Sllas sl ol (228 g 039, oly i) £ L b (55185 Sllos 4 bgiyo (6y9050 copd (it D dslne sl 2 (5
WYY S il (8 (2P 5> @n ol Cd )b bwgio Alloe 20> TN g VAV b oy c5 4 (990 iy (bl
VEY 5 5Lt Sy LS VY oyl (S lSm 0 o)s515 S S TY £ (gl 4y oy ol > awgte sk ol sty S 3 sl el

043,85 el ¢yl o a0 Dl &y Cannd (Blg ol )0 (0,5063 sl puiile Dlawi 09y b W ] D93 90 g (o aaste (pleS S LS
3L ol qeslie loj 3 Slles bl )3 (a0 500 55 erenal )18
S5 olals
¢ ol 3l b B gl 33l s gl e a2 0" Ml Glg" sl ool

Lol b g (SIS b slagme) dagpile Cud)bo g slas o138l doado -
5 oS g b ipen el 4l (Ll S ) s g 00l o FSepliel g peles njere IS Glem @
Pluo 33lo (dle it Jolse plo gt 5 9 Iagwdle S0 SRE 25) ) B 25 e jelS (5))liS Y gae
hies (gilo die 9 55 2ol ()l S 25 (uilis SB SLYS 3y ) 5 o3 i ol Cuenl I 58 3y
{800 hlan 5 (galye) cod 4Bl (138 5 aw 21y )2 4g5 o 2938 poye 281 (e 0dle (309 5 43S sl (g3,
OB dag > (650l (gl iplSe drwgi oS (el o) e Jyame o pee i l5a VAY dgus citS ) waw b paiS
pis g p3Y ()5 Sl 39S Jd> 4 )l g awily (g5y5LiS @y oS S gl YV 3 2gde g el
¥ gaze W5 5 (65)9liS (gl e A8 (il B 5y o i ) GlialSy lwjed (S (hsle (slaglil
SiS Ggelisle St IS cnl Gl g higltS ool el); Y game bl prbans it Jguae (ol kS
A8l 513)55 2 598 53 g3 Al o3 53 9 (A8ly olSGl> ) araslys CuiS & doys QAT Dogas oS 039 JiSa jl5n YVO 390s S
$igkiS gl e dmwgi (e DTAY (ylSen 5 (culie) Mg S 20y YV dga ol 4 gl gpl )b ol &y
b sloadlye | Slie (s00 Uiz j2 a5 2 3y plosplil 5l |y )9S gy S ) aw S J) Ao VY 29 3 g g
e 9 0 Sgm 53 ol e 38 Gl Jalge Ll sl G058 tang 5 (ol el S (S sl 50 (VY eplicy)
drwg Gl pl b b (SO alaly (65)0liS (ygml 3550 dxg 2 Badlee pete 5 sl Ko dnwss gy iydeliy ol
2 0Ad @ ) gy GO g Sy drwg gaw g 3 (lanl Dy90 33 zumo (S yhelp dof¥ .l (6539liS LiSu dmwg deliy
Sl Lol sl anwgs (2l )3 )15 o Sl gl jlSe drwgs @ ol o 39390 Cundy 5l B Calid «gjyaliS pml jlSo
P8l o plgis 4 (65ygliS (ogmliple g 4Bl I8 o9y cuolio ol g Jio ddye o290 Cundy (d9ed asie johaie
N o5 5 Njl) sl Al A S s5Pse 5 Ga9rS 4 gl il Cundy dwlie Guizen g (glilSe dnwg
Sy Bl dnug joS (g 3 & cal Jo > al (hpslsS (stwes) Cuol Sl gyl dme g ol iy slajlre g o sl
WS o FAS 1) pgmlislle dnugi gy ()l 5 (g8 S g9y W 5 bl 5,509, o laie 4 (65y5liS paml 55150 (ITAN
sy ity (Singh, Kunwar, & Ram, Y2VY) (£5liS Sllas aBse 4y plogl s Ll gyl Y gane
i dawgs dsly 3 Badse onee I gmlislle dawg Gpo g Cupe oS G5 Wy sbauis il
Osslisle dy50 50 o (Ghyely asfY cwl (g5)5liS s oSl Yool 5 ads (iS5 o8 sli5)) (5sliS Waosls
ol e Al ol apge Cumsy Sl (B ol (g5 plas 5 ol 8o g b il o walyd 1) &Y guasme 04l § (g2l

q¢0)


mailto:r.yousefi1348@gmail.com

AFDYV-AF5Y i VF o ¥ Sl ylinoj Jaad (Fo Lo it 893 Comnn 5 Lo ool Slalllae

w5 4 @ pleS 5 oSy WS ke 1981y e ]l
L5 b HSa AMIYY 5 YeAVA- Eyslvs aveley
Slals 5 5,Shes lime 1 eml e @l 3l (Firouzi, Y+ €)
ciS glie  @r SiuS Sl g5 ol wr Jpame
S P b gy Ve sl 53 (gt i g)lje g 03l
38des 38 oy p Jlod Glalp il Glalews g o (b 0
2 5 O 03l g)lie ) 5 ¥IN s g)l3e )3 i Jparme
A (e g 03550 g)lje aw aly 5 Cluls due 5 LS
2 Jgpazme 3Slas il38l asbe JUy TYOY-TR 5 YIAVY-)
$59kiS ol iplSe b ot iw g)l5e & Cunas 0350 g5
Wyle 60b) 2bioo Jgmg gshw 1 Jpamon pB)l 228 4
Whbjle il 3 @y Gewlisle Gagasld (wyp » (1T
Aoy QY 5 AUY gl g adgl 65y ¢ gl e sy
5 59 b gy o5lKe by 5 dop VVEA L L cusls
B 45 ol 42y (25508 sl 203 VWIA 50 cliS
VISV bl 1 g5y poml 3lSKe gans Lbl oo Juoyd A g (sl
By M el e olaidl o3l (1 Sle LSy el
VYO bl g6 oyl 3o Cud o bawgio o ol p o5 VIAY
slogmile dae )5 celes J5 adl o S el bucwl
10,5 pMel (S celo VIV Glol @y Mg 0 (g)llls
CutS el (65,9liS ) gl (\TAV (ylSen 5 (saly)
S OF AP dgds il o )3 ad wyp oS Gliwl > g
29d> gz e o CulS 05586 Cygo 4 S YYANY S
Vg oo CulS 030150 ogus & bl pdaw > L3l 1 asyd VY
» Gl Gilg g Clis gy > (YA igypul 5 (obel)
Slopadls 095 3 jylis cleas 5 CUSGL I g)lsp8
S sl slolioed o 5> S55lS slasyld 9 Y3
sl g > Glsb 5 LY iy drego il byl ol
o )3 agh g i ¢ Sl cpuodg) cad bl il (slalis et
etlpy obdgy (JSale el 09K gl 5 pgd
5 68) )l JE (Sl dmogi | pow o o Ll 5 Jlulo
Bblie (55)liS" gmlille sl padls auglia(1F) (] en
5 gaw lapadls o plis s ol sl <bl 3,8 5 @8
039 $VL (50 dilale 4 o 0y ddlate > (gl S b b
o il e b allaie | ity Gyd dilaie 5 Ll g5, Lol
A1 G adhie boawlie 0 adate ) Gelislle
(Maheshwari & Tripathi, ¥+ %) cul i ol
Ot byl a0l g 485 (655LaS (gl jlSie (slapadls dulie
8l gyl 43l (1Slke 5l oS 4S5 (pgpiliplSe a2y o>
Lol ool )3 5 VYA 455 )3 )iy (sl (655515 ol &l o
S S YA o il a4 aSy  abbe by cwl ANV
SIS S WY o il 4 byl apsloal g3 g 9815
(Gokdogan, YY) Ll .

Sl sl @y gl il dwgs lagadls bl g calis
Sllas gge 4 plxl g @y lopile | alge odlitul 5 oo
2 ol g be SleMbl flgie @ b casl Sljgps jl (6550l
390 lall oo 5 gp gl iple sbaojyy dnlxe

A¥oY

wopad > wgllas do & ey Aol g 0250 Cundy | 2]
Oy B S S sy 4 wlgie adlate 1 (geuliilSe
(larme (53l eodlatdl byl b cuslize (g6 Jgol sl
Lo Il g Lo Slobusls @) 4 S8 pslaio ) (San b g eloza]
P95 pastie yoate 4 (WY (oljpe 5 (5)948) X5 )8 &
9 0ol 3lSe drgi cuslio aslyy g Jho Adje 5290 Cundy
slojline 5 lpadls & (alislle Condy awlie Guien
b jadls ol OleMbl (il & cul 5L (gl sre 5 0l iy yas

ol gl il Cumdg (13905 paSuiae g (ou)p Sl (e
oliwl > @wp cutS Ulp palislle lgadls yn b
ORI L gl (65,98 (yomlilSie 423 3l (LS gl ¢ledee]
a)io ylssdss b gl () Cldas oy Vee b5y
CslS Gldas (o )d A5 dlo 5 duo > FO H5ilassy 9 ok o yd B
o> FA (65790 (st (bleews b cudld Glles oy Ve 8L L
gaw Cwl 203 YA @y pogasie (nleS b il Clles 4
29 e 5 B sl VIF L pledal plpd ) Goulisle
5 S iy 4 S )3 B sl OF b glejsM L o
Ol @b & bgiye (o3latdl 03jl (1S Bl o e (it
sl ol oade g el o5 AV i L gl
5 O ol B el (5 YA ke b lodiol (i o
o oS 5 Sogise iy rlhew Sllos 4 bgyo sl o2
Ol el 3l arwgi (gl bl o Kol lles @ bgyye
oS g o LIS (Sl canlio clagyile 4 s (ledsl
Sharifi & Taki, ) cul jegume gy cuslby Gogase
P &ly Sl adain 3 GomliilSe slagadls (uyp L (V0N
sl s (1 Sile o 5l (LS gl ¢ By ()Nl i
SIPl e Oripen Al JUSa B el AT ddlaie >
iy @ gaw 2oly g ddle g (8 (Ll lia Sl oad Braa
O oxmd LS ol opl A5 3y90 Lo yd AF/YD g Y/YY A/VE
gaw 5l 4251 ol (69l SV giaze M5 ) (il v
ol by 598 S 5 o bansgte & G dilaie pl (gl S0
gaw > 55slaS Slbes oy I (o)l GgumlislSe axyd Iy
@ ey Sl p3Y laygST sl 3uis ol 3 )1 58 b
A dple olKed VWO (LSa 5 o canl VO (aml 15150 pdaws
w0y L(Rasooli Sarabiani & Ranjbar, Y-«+A)
P @y S By obySr SVl 5 igise g Cunss
By 3y ailaio dw ol gaw 22y )3 ol awgte (S Gl
2 Bl Y8 g YLV SINY s oUS il 0%
ey ssloodlel (el S cpgrlple Sl el Cawd 4 HliSa
OYIEY 4 AUYA WYX Gao iy @ sy g cpng o5 S LS
T oleS 9 05 erg SIS Gl & Colue d)S (s Ao
L dwbxe lSa YOAAA  YVWAY OWNYA g
Ylomile 5 (5ygige Olg Camdy omyp b (Firouzi, Y+ 1)
Ol bawgie (S (il 39,50 (s o > g CudS (5395
el cand 4 S bucwd WYYl maw dsly 4
4 Sy g g U s S3lwodlel el IS gl slSo
@ Colue 3,5 s oy FYIV-  AFAY AD/D- ho iy



AFOV-AFF Y aio N F Y Jlw ylumoj Juad (F o ylowd cos 890 o Jausno 0gle Oilallae

bl ) gy Pl S 5 e 4 bgye cledbl
2 Sy > Jlb (55liS slappile 5 05555 (slaile
o oLl 3)90 (65)sliS Slapile (8 Clasuie (b
3o Jlel Sl el o 2 5 @ 3,8kes 5 @ o5 slacyld
0580 (55l o)) il (55)5liS dlax plojle (ygmen (g pine
s g oMbl (5513 5 Lol 0ol g el pgal oo (559l
el Slhe daliwyrd (gjygliS Slea Cope (aSd
3 ozmed g A5 Spslaen oS @y Slaid duwge 5 (55y5lS
Ve Jl) hisliS sk Sliy (ol eV sae claash Lol
30,5 oolawl (VFV=1F- - o VYA]

ap Jobs el lle laadls oxel cunn oledbl )
@l Oy Galisle bl (ol aw (gl S
o3jl 5 Gomel e (oolaBl o33y copdle (590 0w (dle
WS duolre Cpile (slas e

Bad b dmlxe g, @

Cul 5 258 @ Gl glapadli | Sy ja dlone )
{IVAY () Sa 5 ol

Ogrl 350 42

F 4 oetle bwg ond pbal Sllas gaw cund pa3ls o
b gl il o yd bl oo Cand @ Jpae o] cutS 5 o
A dwlbre V dlaly 5l enlawwl

MD =22 % 100 )

Ag

(o &S

(%) gl 3350 2,0 =MD

(ha) cpslo b oss S pdaw =AM

(ha) Jpasme cut 3 o J5 =AL

Oyl aw

P Ju dee (i8S ol 5 ggetme Cus Sl padls ol
CutS BB () slagn) aw JS ggeome @ dibate ja (55)5liS
ca p ool e aw bl o sty dadbie ] 3 0pilKe
Vol 5 ool b gglisle gaw sl JUSa p jBucwl

_ %
ML=—"Xr v)

Ap
:J)bd.f

(hp/ha) ¢gml 5580 pdaw =ML

(hp) adlato (5588 )3 35290 (S (slagls IS 50 =Pt
(ha) cuzs’ 5 o U5 =A

VO yos JUo W5l a8 aygiS1 5 (sl oo (nl) s oyl =T
A 2 B yes Jo WSl Gl slaygiST sl g v
(YR (S g (s5ls) (1 4,

Ogawl 580 Cud b

T u9¢w‘)ul§.‘o dlmua.>l») (Bl ()"I PR D)j )l)ﬁ odlawl
doosly 5160 duslie oo b S Ll o ale
sl pY laylSaly 5 oad astie (elille b Cundy

ol o ) gl sgu0

Gaiod el by -

axlllao 390 83900 @
WYY Colue b jeiS Jd slaglol jI (S oS ol
pe> ol )3 @y cadly gaw 20> YV ()39 bbb e pteghs
U)‘ ‘d)?mf uw L))PT dul.wl » (\\"Y ‘Fbu") .))lb )1)5 )9445
YOAY o oliad Vo2 iso FY g 50 OF ¢l o VY gl bl
Olwol (o8 (Bl adlles dyse Bblie Cunl diSs glyls ‘SJLJ
oobaisl g3 4 1y S il 6y a5 2oy Fo/A Dgas oS
%+ i) () JSa) losls

afov

aslllas 350 5lsi—) JS5

GleMb! (5 ylaen (09,
PP 3 gl 3lSe dnngs Wg) 018 e Slopadld e Sl
S RN el la b b ldlae (S il oy
515W ay50 sleedhy 5 cleMb 5)916"‘? R I e A E
5 s bl gl a4 amle by iy S5 b
ool anols .133,3 ploal 5 o0 b anbas 5 lise (gl sy p
i Pl cnl g il ()8 (g G JUS Geos )
odléiwl l.: 4)94) e (\Y’ﬂ‘\ ‘Fb@) _\;J}: )K G:)) )13)%){?. )I)m Yo
O pgliS YAD (p¢ (2l 3 LS JUs sl oSS ge 8 )
5 oS s (b 9 (23,8 (sl Shs Lisu 93 i delidiuwy . b
S 29 lals yo Nz (5 S Hges g Cuwl 00 SIS (gl 1S
P S jl (Bolad ©ygo 4 diged 3Ll daling, Gl I e
IS lebyo 5 (53 sl Sy i 3 a5 Lo,
o 9 .)9§ uj)Aa.o )J.)‘.M WS 2O Colue 0l cuis =
13 D390 gl clae] 34 g e Casllo g5 actlaad o}l Lausgo
Olasino lles gg8 Jolds boyusio (yamol juilKe sba S5y Lisy
9 Eopd Celu (opidle cuSIb g9 ldas (3 odliiol Dyge (yuiile
Sosleer ly il Sllas pll g Sl g



AFDYV-AF5Y i VF o ¥ Sl ylinoj Jaad (Fo Lo it 893 Comnn 5 Lo ool Slalllae

aibaio 10 )3 (5j)sliS Slles plxl gl canl Sl 45l Sl Sl
)3 0959 Sllee ol lyal can pwlio Sloj B3gaxe

S50 SBjs) JS 4 ) el LB (slajg) cans «5) 55y Jloi>]
39 e wiee dbl oo ai 3y90 Olles (lp () Juad Jobo 5
Slagmile jlo )90 (slasyje Cud)ls dulxe )3 ()59, Jlai>]
it 2505 Sy bl gl e slaly) bl 5555lS
Bl dngs (o) Sllos pbl sl upies > gle; )
s93me Jolse g (oulidlgn Lol (8,5 iy L (o) (slajy slass
ojlSe Sl g Loluly Slles o Slej 55L 5 oS
My 0aiSdgize Jolo ja (gl Ll ausbre (glp b dle
gy S s Db oo s Al Cjeo 4 ()5 (s,
lodel cawd a4y gy dlawi piaST b ly clles o gl (o)
(VY (o San 5 S1) Bl oo Cants acydgios (g3lyil Jlos!

Cilo (5598 30t g

ol e ol 1y sl 5 ae odlitl ol asls oyl
moi G Clbos bl gl Jlidl » ploj 4 a2 by
Ol o ol o9 Yl il o s 48 LB clayy 5 55
lopile plo 5 5815 ol (Sigel sy oxims
loss 5 cuslie (S pily) g (e (ool s (55 )5LaS
Coled 3 5 Sdle g oy scalled cuslio wagi ¢ 393 I ey
ey O Bl I opile (6y90 00 cu S Cal (6y90 00 e

Aan

LM, =—% ()
B
Ep

:J P

owle 59058 s =L M

(ha) sy 21 ol =Aep

(ha) ogill, 21 ol =Pep

Ol 680 (53Laidl 035U

2 &) Jyazme 3)Slas bwgio Cos I (gl e goladl o3,
ailato (o (S 1 jBrcel) (el 55l5e o & ddlaie o (LS
datly 5l pa3lS ol 9o ple Brucesl g (F s & AL e

ol Cowdy £

¥
E. =4 (%)
:OT » Ly

(ton/hp) ygml 3ol (o3lazil o35l =Ee

(ton/ha) aikis ;3 Jpaxe 3,Shes ke =Y

(hp/ha) gl 550 aaw =LM

(59 i), a8 o

2 O glapeile 5 S Gopdn co iy spSeilul Gl
&S Sy e wuiby g cuil wuslS (g5 S slaclles
Slles pbol s 1) (e Vo Colue 05265 uile L )l

A¥OF

e 35Ty 305 e Sl 551 e sl
el SlgalS b JliSa p celo Bucwl ol sy a8 o ol |,
s Aol ¥ A 5 5L ) e sl JiSm

MC = (*)

Py =R
ol &S

(hp.hr/ha) ¢gel55e cud s =MC
(P) (e (8l slo5s 50 =PT
(hr) olg gle 5,58 wlebs =h

Sl (2121 ol

SiogkiS slagedle b g ygiSTy LT o smo e ol paslis
ol sl e spslilSe (Bly 5l o555y dilate )3 29250
2 oo byl ol da b 3he lasyie cud )b 5 )
Cubyls o adld S5 «)le 4y 3503 ol |y 39105 ol g o0
slogudle glgl 9 bygS1y lp JiSe ©jge 4 22l U5 5
So 1y Gloj izt gblie 3 (oly; Slles plxl )3 gjy5lis
g9 9> 0SS ol ilos g 35 ) S o0 (lo (o)) Juad
sl g ylae

owile (Jos) (2lg (22 oy -

dbio dpg0 CulS ) Colue Glie oudle (g 2l lp
55 o pll ol g3 wile Slles 45 cul

o3l 1! ol -

S ool aibio o gll Olg b)) g es porde pa3ls
b dgzge oloj gl slasd Jale 0 dogs L ]y aeyie b adlate
led pasede GUSe S 3 ) (sl 0¥ olej 9 )8 (sl Jlidl
S aw ol puytdn ) cwl O)le gile ogill ol 2! Ol
@ dag b athie S 0 3290 ladle dsgerme b il S
OB S L)l sy 5 Slles il lp Sloj cuo
5 ogil ol oly s 1y o] plonl Ul odiiS sgame olse
— In*Tp

Pap Tha (f)
:Qj P&

(1) sl 11 ol = Pep

9515 olas =T

(hr) clles ¢lp ki3l 1o b sgge oy =To

(hr/ha) e G > Sllas lal ¢y W 3y90 oy =Tha

S Bl

s o35 Jolo o nte mme Oloj 3 ) 30 el
Jolgs @ aagi L adlate 2 > () slajg) Sl ey Wislajy,
2y Jelos pl & dsg bl @glite o5ylo5l b saiSague
M pmesd yekaio 4 D08 asuie LU (8 slejy, ddkais
Ay lidlgn Lol asle Sl glio 4 Jaime 5 Kislajy,



AFDYV-AF5Y i VF o ¥ Sl ylinoj Jaad (Fo Lo it 893 Comnn 5 Lo ool Slalllae

Sldee gy ppliplSle a2y a3 (Ui ooy @l
5 A b5y alsl 1 eolanl L) Jsl o5ed ) (555518
9 091559y 31 oLkl L) pg> w3ud (5955155 H9ilass) 5 reSly
Sl eslisel L) o3 5815 s9less) 9 sols omlsls
L) aws 5 (508815 b g ,9less) 9 W5 ,9lsss) 9 Cien
)3 (S Mblee 203 Ver (69815 g b5 Ale ) ealil
(Jpha ol gl o 039 (prg Sllos 4 bgyjo gusljilSn
(22> W) drwrgs @i sl bl 4 Copu pwdaogo 5 peiily
idlioe (sl bulyd 53 gl pd plo 5 cuslio Cunsg 5
oo 395 g ,15lb (slagye) g (B g pols bl cle &
s Oygo & (Al cnl Glaylidls 53 ) g it ccuslie

D90 s

S Gl 2 (29 0 @ )i gl il a2 0 - g

. )
LA 2] 3] 3] e
N
£0IVY A YAIYD £EIAY Voo I Lol
AV/YY A £YIvS AlY Voo Sl
YY/YY <IY¥ Ya/f5 va/sy \eo ok
a-/¥4 W WIvY Q-/%¥ \eo Rebilgs
£YIYY -/fa \WAns of/\Y \eo Cads
VEIYY Adi YY/EY [V ai \eo oo
ag/-y YY/AY \al AV/0A Voo | podno guo
INZAR UArd WIAD AVIAA Voo Jole

DEINY i i g 3 L5 b adlS Elilas ypmnl 315 43y
5 oS iy 4 dopd A /TY L jpdiles) (liwsed )3 5 oy
o Sldos (opilislSe d2p> (S Bl oyl
@ bye (ppdin 9 10)3 VEY b lywdasgo (liwjped 4 dbgy e
el bl Oldes Canl dop> FYIVE L Jihas ol e
Pl (5,551 Culy g slad «sygse iy slablen dliwy
olitel yidn (g0 iy ilew Sl Ll o 0 & b
oS g @p 59 b by Sldes (pplislle a2)3 035 oo
Ol b 5> g oy FYNY cad pluwpd ) @y popase
Sl ik g (pyieS iy 4 dopd VY Lpwdsego
Ty 59y 9 38 9 SIS s i slnleS b cutlyy Olles
(ol @30) Q1S Jgo g bS5l Ll o 53 4095 a0 plos]

20,5 o odlitwl i

a¥oo

oo 9 SpSeial LSS Slea g3 eSSl oslatul b dley
2 oy Vbl Sl cslo  yashS s gl Sy

5 = 3.6x30 (V)
T

ol oS
(km/hr) gpi o o =S
(8) o ¥+ b (38 (b sl 00 By oy =T

P slasyio Cudyls

Aadie bt |y pdle (Blg 2,558 Cudilo o S5e (glasie b
A dglo A Jgo 8 jl (el )lS) S5 (slas o b
EFC = ir ")

(ol &S

(Na/hr) ji3e (sl o et s =EFC

(ha) suis |5 colue =A

g do slale; e ol oS ((NN) S plosil olo; e JS =Tt

S slas 30 cudyb

3 09 ol 358 bbb Sy oS (g)la8 (glasyie cud)ls
)L;'S.a.s) L;)]ia.i L_S‘d_c)}p u.a)lo Lol 03 Qi gla C,‘B? U‘B)f )Jm
A dwloee A Jg08 3l (el
®)

:"j P

(ha/hr) s (slae )30 cudylo =TFC

(km/hr) cs > ce =S

(M) gpeidle ,8° e =W

slae )30 033

byl 4 Be (glae)je Cud il Cons I cunl Ojlie (glas) o 03l

SxW
10

TFC =

dslxe Lopd s Ve dlal) I glas e 033l gy (glas s

EFC .
FE = — = 100 (V)
:"j P

(X) d‘ LS ob}lg =FE
(NaNF) 30 o) oo 50 s =EFC
(ha/hr) S gl as )i cud b =TFC

==Y

Slles ppralilSe a3V Joax 3 fogawlipille dx)d
o> olts (S gl (0)8 (Ply @ cel)j > (o) i
O (f (2l 2 @ gl 42> (e Cul 0ad
@ Oselille 423 (Vb do > il 5y Sllas 4l
S Can ol o9 5 5 St il Ol g caly o
Al (Son it (53,951 gl g edle g o plonl IS



AFDYV-AF5Y i VF o ¥ Sl ylinoj Jaad (Fo Lo it 893 Comnn 5 Lo ool Slalllae

ble Galises ldos (glas) o 0dL ¥ Joda )3 1glde )30 0330
033l canl o o0y L S bl 0y Sl 0 e Agr
Loy YYIVO b Sably clles )3 ()58l )5lasis) slas)je
Oride 2o VAVS L ()l dle b gdans Sl 5 o jie8

sl e Lyl 1) lude
ol (i (2P 3 @n Mg Geile dilise Slles (gl dsy50 o)L Y Joio

195 )3 gy gl 1S s Y g 3 1y gann] 530 gedanw
ol 00 001> QLMJ u)tf Ot""‘ u;).c

oS il (2 (219 2 Ein Gl lSe g Y Joia

Ol 3So prbans S ) e Ol ggeone .

(hp/hay) (ha) & (hp) o590 o

¥ ¥Vo- A\iai ("]
¥/5Y FAYY YYYAY S

F/EY V0AAS YA-Y. ol
BIEA Veord DEAFY Reilgs,

VO VEEY YO\ i

VA \WAY- yvo-f R
(AR YYayy VYeray et

/s a5 VEEOY Jle

oS
las 30 0351 o3l 3yg0 (yuilo Oldas g4
%)
FA/¥¥ 3,55 oylgls s
vy 5,55 yalgls Jol o
. 25515
Yy 15la9,
AN 15la9, -
- > poud 3
v-I50 i S lglS A e K
Yoy 291555 5515 3
vol-- S5y S5 | i kS
VE/5Y Hybgs s )
sbogd Ll s \2\
A+ 291555 S 3
YYD R (Sbab) -
2515
¥/ Al
YAIYS 4l A
YE/FE Al 155
£Y/) oy Ay ¥ s
YV 0X3g) ol, [ RNy S5l cusls
YY/YY 00 guylgw £o5 abdy £ 8L
FAIA- SoFse Sl lew
YA/A- slasy Gilew |
casld
YAIA- So5Sly ety Silow
\lal S)Fe S nrs
AN Bn 59
/Y Jsaze JS 0aiiS 4,355 opleS |
sy
) adgh o1 4l b ”
VeIy. o

olpon & ogilSe laculld il ¥ Jsia 3 16, sbajg,
o3l LS S sl o8 (Ble )0 (IS slrigy g Sloj s yd
L;}”L.:'S Slles 0asS APRC Y Ja|9:- &S Qg.l 4 d>g) b ol ons
oodine g b ((smd Cagboy g 0L dod (b Wilo) eaditns yobo &
9y ol 5l e ol g o balys W5l cov (SB cogb, wik)
solal b @y SogbiS Sllas ()5 laje,y Sl pusd (ol
ey 45,5 ol llas gyl Sl olidlon Lo 51 e
Lgl).v ‘DJ.:{.); ua}b.wo uL.Lo.Q 6919" ‘pv.nx.ﬁ P Lg)lf L;lm)g) O
Oms Al Oy 4 ()5 slajgy dlis 0liS dgdome Jole ya
59 M pyieS bl cllos o gly ()5 (slajsy Sl 5 0nis

Al o rcudgae (6318l Jlael 5l osel cowd

Ol (58 (215 53 L) sljo olyan 4 75y 05550 (Sloglled ol ¥ o>

oS
Lo Cus b
S P e bl | cldee geys Ellas
©)s b
(P
A M Ll YA @) il
YA ¥ o VY | dges ) Jof s

5 S 53 )5 Gl VYO b cdd (i jped )3 (ygaliilSe da
DS G5 LS 53 )l Gl BIFA L ol (b o 1
Sy gl gl (:Sbe el sy e (myide g
DY 5l el ooty JliSa p3 ol YOV (S ksl 6,8z,
Clacpsle oy Syuie odlitul 4 olyi e dae cpl el Canty
o dges o)Ll ¥ gaze plo g IS Glp & g9y
Ol el gie (yioke 45 55 5 )81 amd e (Lt asel sy
oS @iy (BlES Cyge a2 (AP laplio s ) Cul
GBS 53 G 005398 Sbowile yle 5 9815 @ canl
S ool oolaBl Lulpd g culS pj golaw Colus
onile gzl & Ko 3,5 5,508 les el 0392 i3
25k il 5l i e a8l o 5 el pasud h,S045
Jls 5l 08 Hloj e 50 S 5 0l oolatwl (a8 oliwg, bl
ks o aygSTy 5l balys 5l pam 3 9 23,5 odlatul ]
235 2bule g J& 9 Joo b 5l b pe e (slaoslita
Oyt 5 oobail odjl 1oygmwliHle  (goLIEI B35L
2 O8OV cad Gyl ) g e sl p o [0V pedilss
OSbe tal sty e (pyieS g pde Cip 4 b0 cul
A NS el (o (PP B Mg Gl @olaidl el
Oaewl 3l daw 4 basye dae bl o by canl p o5 +/AQ
9 @p CudS pj ghaw pialS el pl e sl Jgane 2> 5l 5V
@ 9815 9 Sk oy 4 @x pegatte slmile Sbj das 3
i sl S oy o) e el on o Wb
igliS 5] 3 S o coplsn Slosi )] clac 15 g
g ol 3 il g Cls (Bl (e A Slides plosl (6l
£ 9 CebS SB gdols (oldl llpd anle alge o
it S (gpel e oolaBl o)l (£]y) Cupe 5 Laodlys
5 &5 Bl gy ale s Sl asle (e 5 Sl Jelgs
5 ST g angy odlitul 5 Ll Canyy (05,15 5wl olaws
o3l il 2 IS Sy e Jole Sl ol e ) cud)ls
A el jlSo (g3laidl




AFDYV-AF5Y i VF o ¥ Sl ylinoj Jaad (Fo Lo it 893 Comnn 5 Lo ool Slalllae

1313,5 53 alsls (o)
YA WA | avaswa | 0SSR O
SsSly
S
YA | Yoraa/sa | YO | )sS1s silsds, vs vy | po>
e
YV AAARM7A41 AAFIA/D S y5les9) Y\'“ 2
255 ylels yv 2% 13850 Y5 iS5
Wit | eavsieA | osavs O O 1 e | O i
S Fa Y ‘ 5 LS
YED | OAYSVA | VPAVRAD | o)sSTs gless, e v sy | T L
Yo \rd EYEa Cadigd)l <8l
A
VEIY Va¥Y/. 5 N atl) 63981y iSjpe 3 \s " ¥ i) )+ s
9 Cutigd) « i glails
¥y ¥y Slays ¥ Caguigdy) Ve :
YAIY VERAY/Y OPMAR | o)k s bogy s > il i
v 3 Sl s
° b 5 . S . 3
v. WEVYIVE | AAYYYAY 6ok 5ilssis 3\3 B A oy » Y ek o s o
¥ OFA- DIV VPYY Y &9515 )95, i vy YRR slsye ) caldy
Uy YYAS/ 0 | YROYSY/S Gl Al %)
) By woill oyl e O Jads 3 i daile gleal 4lgd
Yoy | svasma | vaeaavs ol s 3 Sy sl 22l ol 0 g 2 i el 2l Ol
o | e M oliwl () (g 3 wp S Gl sl Gygo cups
i BORVY vl iy, sl ! olg pasls awslbre oly cul ons @l S
Iy 4, & 8L Slles Il S8 dgde ol 5 b, sle;
V&IV DAYY/-¥ V5 FIA °’“”‘J)A J \—’3’ Slles jo sl o 0aiS 35000 Lol 4y ar5i b ) s,
°49) @ balles | Sya gl gl alig) H8 Gleln g odd yasin
Isww ady3, & 5L e 1 . .
YA | Vovive | yrvsiy ”“%‘1’ - oad &8)S )l 53 Gy > celu A (jg) ) colu ¥) (odlaw pé
° 9‘“ s . - a * . -
¥/ VWeo¥IAD | YEORAD/Y e . . i R A e .
SrFse ? N W ul)*n @9‘9 Lf|)>1 uly ol 040 Oy )L~,<Jb » UUA.C
s ot | bl o il Sllee o5 col dilaio Sgge culS )
AR YAh | vawey | 2O PRl ol 7 e = - e )
S 25 s
i ihial Avaoviy 2.l Y b L 4 VRV L (690,00 o pd o yidir 35998 )R ) 30
& BnonkeS . el .
Wi | SRRV | Asaean | S oS wis 2900 s oryeS g b polaitl oy o) ab, 5L
X . - “ e - -
Jgasno 3 Guyd Dediee 0k S)Fi9e iy e b (silew ) PV L
S pcnleS ’ 1)1 )3 ibews ol 268 3,0, 51 Lt cpile o) ol
s | veevr | e | GOk 2l > e ol oS 38 1 LS edle cl b Gxgo e
45 i ) st e oS el g9dse cul bl )3l
OFIA YAAFA/Y SAYENIY Ao dl)% Soles oolinl Lm)I)JL.; P GoFse LS'LR’L)“’L“"‘*’

bgiye splille cd )b aie ity 10ygamwl 5800 Cadybs
VAVIA L i 65515 s minlsl b (o) sl oed 4
Sl oad Spo e (55l (S g S p colo =) Bucwl
sl Vo IEY L ol o581 ol b (Kol 5 liles
sibie Cob ol 3l ggdge opl Canl odal Cund 4 Sy el
ool )8 5 g5l s,y alg b o5 & e 5 4y
YA S il gp (8 (219 gl il Cudibs bawgie
s 5asld ol el o0 dele S el B
>y lpls () S pa s 5:0ke jobo 4 & a3 e
Gy SeilSo (65 celum Bl 1OF/AR S sl e

Dy s
0555 (P90 atuie Cug 319,538 Crmilo y LSS Cound
S Cannd a3l I g)l50 zolaw 3 10,5368 o yuile mje8
2 OUSe Cons £ ol 5 098 o0 odlaiwl 10,5395 slacyisle y
Cans Cawl 0ds 03 L oy (Slei 0 05095 sl pile

Copd Py oml ©oge 3 i 5 caslie L L olagtle
cups o Vb g bl move Copde b Ol wsigo e
c.la.m ;L;'.:..f}l.o OL??U D g0 UA.J:Lc slass (ol L «5390 %2
By L YL (gy90,00 g 5,8 sl ]y alles 5 o i

ool Sllas ] Gyl sl sy o pie
Ol (2% (219 )3 (el (69 0% oS 9 (ABlg sl a2l Gl —0 o

oS
e . . )
. sy | wlells aolizd 3uen -vodle ¥
ST ) sy | (ha) ot ot | 4
ondla J
113,51 palsls
wwis | vrea.ms | vesAus SRR 2l ,1
&S e
13613,5 55 yalgls -
YAA | ey | asvar RS o2l =
&)S1y _3
Az YES\O/SY ar.y¥ 9515 ,9lasis, =
95,5 ol | o
wir | veasales | avY¥asiA L
&S

a¥yay




AFDYV-AF5Y i VF o ¥ Sl ylinoj Jaad (Fo Lo it 893 Comnn 5 Lo ool Slalllae

Mol ¥/E e (S il (08 (25 3 g0 gl 6o v
Ol ped 4 bgrye (gmalislie gaw (pyiin & Cusl 1S
Slr oS g S 0 Byl OIFA Jlde b e g,
Cawdy BY5 51l [iSa 5 )by cad VO L cdd ol b
9y dhwﬂ:b db}‘ J)‘“’“" oslatwl 4 Ol9su" dde C)f’.l ")_\A]
Mae oyl g5 D SV game plo g 3l (ly &S e
il 5 mlgl8 L (o)lee) Jgl woed & bgrye (psel3olSo byl
S5l CnyieS 9 Sy sl = Bucul VYA Lyl ()95
65515 o b (Salol) 3 Sllae (sl 00 Gy (il
Ja.»;w ol okl Cowd LY )L‘J’S\h » Celu— )buwl Vo /¥Y L: ﬁl).g
WIAR S ol @y (Plp oamlille cd)l
lail 03jl 1y yiaS .l 0ad dpwle (S el Bl
Sly o oot g 210V Jie b b ol lieed & bye
&P 0950 A Ao )l}owl sy V0N L ocad uL.M:).Q(J:
N Brop S pj gohe 4 @y b b5 sl
& lawgio jolay &S (gysb & ] ot pldl ot yd 4 byl o
S LS VY Gl OSe84Sy S s VY e ()
S ()8 (2P > O35 lagudle S (39 Gl
2 0030 00 (43S paeual a8 0433 5 Eely (o 0 400 Sl &
AL g Yb Jﬁb 4 Sl d"’l’ cuwlio OL“’} 3 ldes fnb.dl
Comd bagie (B (P9 SagS g b5 lagwile 5
o &S ek A bl ed cunlio Hhoye e 4 1,506 il
derge JELE ¥ g )i Ve o815 ¥ Jhpope Vvl (2l
Copte 35 Yo b i g Cul bl 0)5 (2l 50 3924
b Gl 1y )5l 03086 wlles (glipl paw Lb awilo
S b Slaowdle 9)9 5 Cogl 4 Sl Wby lagudle )90
3939 o Shtaby 4 e b5 oml GaliplSe Loy @

.\mbuo cuwlio L;mei}l,o

Ol yted S 31 Gl SIS (6390 adlllas) 50 luls (2l 9 3)Shas (i3m0 (65y9liS gl ilSn 31 ATA ) lnle (5530

@ il g Jphan glaglupd 3 oS ouile » S
Splopd  oeSly S lSe Ve 9 Ve il 4 oy
Pk SSe Ay Y il @ el 4 gegd g edilss)
S 0 50 jo (gl oy 4 Cdd 5 pelilys) laglio 4l
5 YA 3 Slil & (agh 5 Lpwtnago slaglbiopd o 5 Bl S

ol 3550 cplieS Sy ,iSn YO

NS gl (8 (2l 10,5355 ladle IS Cui =5 >

2 )Se 2 )Se 2 2 Sa .
ol sl A 25515 v
YYY Ys ¥ Ve Iyl
vy \id ) \$ S
OA A Y Y- Y
£ VF Y A Sedilys)

£ - o Ve Cad
vo8 ) A ¥ Oes
\ YA ¥ vy Ijdengo
Yy ) v ¥ Jlole
VEY v ) I o Sy

& 35 ot ¥

S50 Oldas 361806 dopd wpd o i adlles pl puls
plml Gdle ©ypo a4 wlbes (9 2 i 4 g b
bl dopd Ve (ot (2P slaglio el ples 3 g 3980
oy YO58l uile b cuslS Glles aml jlSe a5 y0
Bl (g3 Ng) (Mo OF) wid deliy bl & Cops & 23l 0
&S wib oo doyd AVEe Cilyy Oldes om0l 5 )5 9 Cunl
OExed )l wlie Kg) (Ao)3 Ar) waid el (bl & s
FIN g g 2oy WIFY ilew Clles ol jlle a5y
3 (8l e 203 VY) it deliyy (bl &) S o Al oo 2>
Tobw @ 29 b cuslio slagdle 2959 Ca syl 4 pyee
) lp f 2y spliond o W @iy g <S5
Gl gl 55180 axyo

Xl

A 2Y o F ojleds F Jlo el gldlin tmgd el delilad o e ool il likews ¢ ibo

Sl il yiiS (S il jd g6y ST (6390 addllas) Slub (6559l )3 o] LB g el lSe YA . gygmb b o olal

el 55 AYAY il A 515551 G e 0)S55)5 5 G basims «smbs qubio ¢ (655l Cpsmo b b il ¢ oy lSal; sl dsuwgs

65)9@';5 09‘“’])“"&” @a.w ua>l.w d.JLv » ‘_;wLul u\[ya}m J)ﬁlo.c J.\n .))B—l)g Aray o chLu.A “p & ‘u’é){ “p ‘uwl.o.” WS 46»:[1&

WS ol gylel asliles AYAR cpl o
NS il (65558 dles losle NFer wpl o

859k dler @)lig (solatdl o)

YOV-Y¥Y P Al D)LAA:} & J.l> :d))sl.wf dLbuM»L: 4})4.\» ‘Q]fl »

aYoA




AFDYV-AF5Y i VF o ¥ Sl ylinoj Jaad (Fo Lo it 893 Comnn 5 Lo ool Slalllae

FCM (ol aip Jloo | oslisl b liusjss il (s5,9W8 )3 5l 3590 656515 ol @jh oo aigg WYY ol e ol cs)a8” -

AYASIYD (o VY o)lesd N i . 65,5L38 pgmunl 55150 g raslols lisine

P 850 adllas) 6 ol lSe gla et i sl 5 39350 Cundy (owyp VAV (3 pldle b 0b ep o ol g wf (gisly -

¥.-y0 P e o)l.o..:} N Al> L5))5L‘“5 UWI)‘JKA 9 dilobw ul.cu.m &(UI)AJ)LQ uL.wl

e staler (gl LgjysliS lles gl ()18 bvjey Jlainl s sl hey g srae YAV wly cbidlenn z plow wp (B -

ko)) 3azee oKy . mdo mlis 5 (65)0WiS 0 pg slaony

b el OV gamo yamol 5550 dawes )0 jlgal il lacus,d g b yills wyp Ve cz o o9l Fud cg 0 Slus oy (il -

dyly dolilad . g5)liS isw jd (S il oo yluo jos (S8l drwgd axyd iotae MY wp o by ew (g wg (g -

55,918 2oz (93,08 ale o b0l dusge 2266505l (ol 3lSe AYRY ¢ gy -
Firouzi, S., (Y+)¢). An assessment of rice cultivation mechanization in Northern Iran (Langarud
county in Guilan province). International Journal of Biosci. (IJB). (), Y)+-)e.
Firouzi, S., (Y+Y°). A survey on the current status of mechanization of paddy cultivation in iran:
case of Guilan province. International Journal of Agricultural Management and Development
(NAMAD). o(Y), Vv e,
Gokdogan, O., (Y+1Y). Comparison of Indicators of Agricultural Mechanization Level of Turkey
and the European Union. Journal of Adnan Menderes University Agricultural Faculty, 3(Y), )-¢.
Maheshwari, T. K., & Tripathi, A. (Y+)4). Comparison of agricultural mechanization indicators
between western and eastern region of Uttar Pradesh, India. International Journal of Agricultural
Engineering. YY(Y), Y+A-YY7,
Rasooli Sharabiani, V. & Ranjbar, I. (Y- +A). Determination of the Degree, Level and Capacity
Indices for Agricultural Mechanization in Sarab Region. Journal of Agricultural Sciences and
Technology, Y+, YYe-YYY,
Sharifi, A. & Taki, O. (Y+)1). Determination of agricultural mechanization indices for rice
cultivation in Iran: A case study of Isfahan province, Iran. Ecology Environment and
Conservation, YY(Y), £)-¢V,
Singh, R. L., Kunwar, R., & Ram. S., (Y2VY). Impact of new agricultural technology and
mechanization on Labor employment. Indian Journal of Agricultural Economics. YV (£), YY«-Y\ ¢,

a¥ed


https://www.gisoom.com/search/book/nasher-10086/%D8%A7%D9%86%D8%AA%D8%B4%D8%A7%D8%B1%D8%A7%D8%AA-%D9%85%D9%88%D8%B3%D8%B3%D9%87-%D8%A2%D9%85%D9%88%D8%B2%D8%B4-%D8%B9%D8%A7%D9%84%DB%8C-%D8%B9%D9%84%D9%85%DB%8C-%DA%A9%D8%A7%D8%B1%D8%A8%D8%B1%D8%AF%DB%8C-%D8%AC%D9%87%D8%A7%D8%AF-%DA%A9%D8%B4%D8%A7%D9%88%D8%B1%D8%B2%DB%8C/

AFDYV-AF5Y i VF o ¥ Sl ylinoj Jaad (Fo Lo it 893 Comnn 5 Lo ool Slalllae

Assessment of Current Status and Determination of Rice

Mechanization Indices in the western regions of Guilan province
Roohollah Yousefi'
* Assistant Professor, Rice Research Institute of Iran, Agricultural Research, Education and Extension

Organization (AREEO), Rasht, Iran.

Abstract
Introduction

The requirement for correct planning regarding agricultural mechanization is sufficient recognition of
the existing situation. In order to determine the existing situation and compare the mechanization
status of each region with another region, there is a need for have been to fully defined and
meaningful indicators and criteria. The consciousness of the current situation and the distance
between each region obtaining the optimal level can be used to provide a suitable program and
development of mechanization for finding and resolving the disturbances and inequalities. In this
research, the indicators of rice mechanization in West cities of Guilan province were investigated and
compared. From the data, the current state of mechanization of rice has been determined and the
necessary solutions for their improvement have been provided.

Methodology

Guilan province is one of the northern provinces of Iran, with an area of Y¢VY) square kilometers
which stands the second ranking (¥)7 of total) in terms of area harvested. A study was conducted
during the years Y+«Y: and Y:Y\ for determination of indicators that govern the mechanization
development in the western regions of Guilan province. The studied areas were as Shaft, Fuman,
Masal, Astara, Somesara, Talesh, Rezwanshahr and Bandar-e Anzali with an area under rice
cultivation of 4V)+Y hectares, about ¢+,AZ of rice cultivation in Guilan province.A study was
conducted in Y+Y+ and Y-Y) to determine the indicators that determine the development of
mechanization in the western areas of Guilan province. Collecting the required information and data
was done by completing the questionnaire and by referring to the available statistical sources, field
surveys and interviews with the users. The statistical population of this research was rice farmers in
the western regions of the province. There were more than Ve thousand rice farmers working in these
areas. The sample size was determined using Cochran's formula for rice farmers in the western
regions of YAe farmers. The questionnaire consists of two parts: personal and professional
characteristics of rice farmers and mechanization. The sampling method was multi-stage, after
selecting the villages, sample people were randomly selected from each village. In the field of
personal and professional characteristics of rice farmers, the variables included gender, age, literacy
level, history of rice cultivation, type of cultivated rice, area of cultivated land, amounts of fertilizers
and pesticides used, average size of plots, type of land ownership, and number of household members.
In the mechanization characteristics section, the variables include the type of operation, the
specifications of the machine used in the operation, the type of ownership of the machine, the start
and end time of the operation, the number of times, the start and end date of the operation, and the
number of manpower required to perform the operation. to collect information about; The cultivated
area of rice varieties in the cities, self-driving machines and agricultural machines active in rice
cultivation in each city, technical specifications of the agricultural machines used, the calendar of rice
cultivation activities and rice yield in each city, from the statistics of reliable centers such as the
Provincial Agricultural Jihad Organization (Department of Mechanized Technology Agriculture,
Management of Agriculture Affairs and Department of Statistics and Information Technology and
Network Equipment), Management of Agricultural Jihad of the cities, Service Centers of Agricultural
Jihad and Rice Research Institute of the country were collected and also the statistics of crops of the
Ministry of Agricultural Jihad were used.
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From the obtained information, the mechanization indices including degree of mechanization,
mechanization level, mechanization capacity, machine power, machine productivity level,
mechanization economic efficiency and machine farm efficiency were calculated. The results of this
study showed that the degree of mechanization of tillage operations, planting with transplanter,
spraying, weeding and harvesting (with rice reaper and combinge) is Y+, Vo, V,¢¥ ,AT and
AV, 7, respectively. The highest level of mechanization related to Rezwanshahr city was obtained
with ©,7A horsepower per hectare and the lowest for Shaft city with Y,Ye horsepower per hectare. The
lowest economic efficiency was calculated for Razvanshahr city with +,°Y and the highest for Shaft
city with Y,®) tons per horsepower. The highest productivity coefficient related to the planting
operation with a “-row walk-behind planter and the lowest for the spraying operation with a
motorized back sprayer are Y1, and ¢,) 7, respectively. The average rice mechanization capacity
in the western areas of Guilan province was Y°¢,34 horsepower-hour per hectare. On average, in the
western regions, per There was one tractor for Y'Y hectares, a tiller for every © hectares, a transplanter
for every YV hectares and a combine harvester for every ) ¢Y hectares.

Conclusion

The degree of mechanization for tillage and transplanting operations in the western regions of Guilan
province demonstrated a good circumstance based on the sixth state plan of development. According
to the expectations, by the end of the sixth plan, the degree of mechanization in harvesting operation
in order to reach the expectations, there is a need to reinforce and import more machines for
improving the level of mechanization. The degree of mechanization in plant protection operation for
western regions had unfavorable situation. Therefore, measures should be taken for replacing
appropriate machines. The level of rice mechanization was high in the western regions. from the
above-mentioned reasons, the level of mechanization of rice in the western region can be attributed to
the multiple usage of the driving machines for paddy fields and other crops, the low area under rice
cultivation and the large number of tillers and tractors, the lack of companies providing mechanized
services, and little time available to farmers to carry out land preparation, transplanting, protection,
and harvesting in these regions. The findings also show that tractors and tillers, which are the most
important sources of power supply, are not evenly distributed across the western regions. tractors and
other self-propelled machines have not been distributed based on the area under cultivation and the
economic, climatic, and cultural conditions of the farmers. The smallholder farmers tended to possess
a self-propelled machinery while this caused either unused power in rural areas or used only for a
short period of time. In some cases, tractors and tillers were used in unrelevant tasks such as
transportation and handling. The highest productivity coefficient in the western regions were related
to the transplanting by a 1-row walk-behind transplanting and the lowest for the spraying operation
with a motorized back sprayer are Y1,V+ and ¢, %, respectively. The average rice mechanization
capacity in the western areas of Guilan province was )¢ ¢,44 horsepower-hour per hectare. Due to the
low number of self-driving cars in these areas compared to the number of operators, the decision-
making power of operators in performing operations at the right time is low.

Keywords

Economic efficiency, Executive capacity, Degree of mechanization, Level of mechanization,
Capacity of mechanization
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