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Table 1- The degree of mechanization of rice cultivation in Guilan province

Cudls ) csilyows &L C5p9SE Sldes
harvesting Weeding spraying  Transplanting Tillage operation
. l. .
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Degree of mechanization (%)

Sl e e g ooy SOV LT e 5L Ly cils wllas fan il pilSe & o

ol i g S S S A o Ve Ol gl 30 g o OFNY e i gl
g odon s Ol S Joo g loanbeS Lo oy 5 (S e P am 0o 3 1 FY L 0052,
J{ S| UL SRS P USSR UL SR WYV VL VY- S CRAL OL LN VL I 00
i (JelS 05) S Jsd s pleS 5 aoyn VY L |y sdnngs s o s by o

Seige oslimal  ATAL L sy, ol et ay by e o o i
Olg—5 ¥ Jgaz 53 1y gl 53 0 s e sl ibe—n L clel ol ol o)
@y LS A 6lIls aS e (9, slagile e 59 45 Sl (69815 Sl 5 sl 65590
Ol 39 g senl 580 el 5 laeilo slaws ool i (590 (iy Silo— 5l L]
o] o5 i (sl el oo ool i pLF L el Slbee g llSe 0 3y e
oyt 3l (S Gles an JLw VY YL slayeiSTs Ol e )0 @i peg—ate (nleS g @i 590

Agricultural Mechanization & Systems Research
24(86), 2023

Y4



YV-L+ o/ VEeY Lual/AT ,lowd [TYE ala/ 65,9WiS (ygm] 54515 g ailolw ol

S e ol e, § s
Ol e (K28 5 (ol (ol Ly, 5 g
Ol ay Sloos 2 415 ,5iS Jolad .l 005
o Gl 00l el maxd o Fos s il
09— el Bble o 5L s3la 5l A
3 oS ey oo o L5 g ailoy oolai
gL 2,u8T5 5l ol 5 909 & eslar il ] 51 Jw
(lrelr 0y by, é cloooli ol La L3

g
Sldes lae e 003 oV Joao jo 1gla—e y30 003L
OLs S bl jo g ol jo ile i
Sy5—=S1y y9ladg, glae,ie 003l .l ais oold
G AL L eda s g oo 0 FYIVO L S doly o
Slaie (s yidion g e )5 A deo o YAIYE L

VO o cu b 5ol plw gao3 00 hos

(Vahedi et al., 2018) c.

Lo ca b gl —wyeed 50 gl o
l_.t )1_3.53) ul.._w).@(...a o9 )l_.ib" 3o )l_’SLg ——w | VYO

oo eola ! o

/:).)

5 S i LS o LS Wl ANY
e bl ST Sl 0
EPI L - Y E- S | yTATA

3lSe la

oo 4

3
A e ce doe ol ol cws 4y J¥s
S e (g9, G ile (g5 S e bl
by 2 0,5 o)Ll DY gazme ;500 9 15l sl
Ot &S S g ST aes e L
bl sl ot 55 cl g el e
it s o3 355 Sy g DS
O Olo,F 03 la—ils , K0 g ;ST

Agricultural Mechanization & Systems Research
24(86), 2023

r.



Sl w9 (A e gl 390 (S S L (i 9 392 90 Caaridg (ow) 32

WS yliw! ygm! 55180 gebanw g i sl gy 43 03L] Dy90 S pmilo (ylgT g dlaad —Y Jgas
Table 2- The number and power of machines used in rice cultivation and the level of mechanization in Gilan province

Wlasivw
Specification
Omilo Slasi Olcl) olgd
Number machine Power (hp)
3973 40 ()l"“.b.*-““ O }‘ )*“S) Sew )9";5‘)j
Light tractor (less than 50 hp)
Lo VY 5 lawgie ,giST5
2291 75 JL Y 5 bagte 5515
Medium tractor under 13 years old
1176 75 Jue Yo BY 5l lawgie ,e8T15
Medium tractor from 13 to 20 years
1250 65 LJL“J AR" J‘“D“" )5":5‘JJ
Average tractor over 20 years
44 90 OBl 1V B A) o ans 52515
Semi-heavy tractor (80 to 110 hp)
LS Jse mn il
3818 75 . i
Whole crop rice harvester
154 60 : T ER o
Head feed rice harvester
3348 5 xS
rice harvester
423 15 SoF9e QS Sy
Motor weeder
7380 4 @ ke, ¥ L
4 row rice transplanter
489 5 oxigely 93— 4k, 7 LA
6 row walking-type rice transplanter
88 17 °"U9"f‘)|9""‘ EF T A, 4 )lfLi'..‘»
6 row riding-type rice transplanter
. - oa zl‘M
15250 3 . PP = O
Motorized backpack sprayer
1860 55 sy Ao
Stationary spraye
GBuasl V5l 568) L
19655 55 J J
Tiller (less than 7 hp)
Bucal ALV 5 LS
2 7. Pt Sk
38023 5 Tiller from 7 to 8 hp
Lol VY LA 51 LS
1971 9.5 IS ST
Tiller from 9 to 12 hp
B! VY L5
320 13 ST B
Tiller 13 hp
845638 OB 65850 Olgs ggome
Total engine power (hp)
237974 (LS) gy oS nj wlaw
Area under rice cultivation (ha)
355 OGS 2 Bucl) (gl 58l o po

level of mechanization (hp/ha)
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Table 3- Field efficiency of different machine operations in rice production in Guilan province

slas 30 0830 oo slas e cad b JUPIN R ROVSOW (y0) 4 P . ) .
(w2,0) (cslu y ,lsa) (calos 9 (m) owdlo Oldas g9
Field efficiency Effective field Speeddkmihr) Working Machine Type of operation
(%) capacity (ha/hr) width
69.44 0.060 2.16 0.4 SRSl posll A
One-way reversible plow Tiller o i
s o rallE 5! e
7223 0.325 5 0.9 L0l 2l Primary
Reversible plow STy tillage
73.32 0285 2.78 14 #1559 Tractor
Rotivator
70.12 0.097 23 0.6 o#1935)
Rotivator S .
15) i S5 a8 i £3° P
70.65 0.068 241 0.4 (02l Tller G econdary
Single bottom plow . 3
des €15 tillage 2
75.12 0.318 3.02 1.4 07 5°9) o758 3,
Rotivator Tractor 9
75.00 0.690 6 0.6 Ao e 52
Border Tractor Lister 3 =
74.67 0.056 3 025 by e Y,
Furrower A @
58.00 0.087 3 0.5 2#1535) Tiller RNy -
Rotivator -
s (Kedal)
43.75 0.315 4 1.8 0¥ 55 i
Rotivator Lo Puddling
45.00 0.540 4 3 Mk Tractor
Puddler
78.26 0.180 23 1 e A
leveler Tiller s
74.44 0.670 3 3 . ey Leveling
leveler Tractor
63.91 0.102 133 12 wp as, ¥ L
4 row rice transplanter
63.75 0.140 122 18 2¥ig0 £ mgin 4k, P LBLAS ol
6 row walking type rice- transplanter Transplanting
7333 0.330 25 1.8 ol £ —gin 43, P LA
6 row riding-type rice transplanter
69.80 0.209 1.5 2 S99 iy Pl
Motorized backpack sprayer
‘ .. £y
48.80 0.366 1.5 5 Sy Pleos
Stationary sprayer
48.80 0.293 1.5 4 e
Tractor rear-mounted sprayer cosls
73.34 0.073 1.67 0.6 a3, 93 Plant protection
’ ' ' ’ 2-row
71.67 0.117 1.82 0.9 D SoPye 5
3-row Powerr weeder
70.10 0.127 121 15 =R
5-row
7730 0.243 2.62 12 TS Sy
Rice self-propelled reaper
71.13 0373 228 23 (Jyaze J5) @in coyare (nlat s
‘Whole-crop rice combine harvester R
(0 a2 5 e LS Harvester
73.21 0.247 2.41 1.4 g T ooy ame o
Head-feed rice combine harvester
70.20 0.579 5 1.65 Baler e
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Table 4- Calendar of mechanized rice activities along with working days in Guilan province

Wor;{(;gi)days opportunity The end of operation The start of operation
(day)
3 3 Oldos
;@ ;@R
~ 5 .." = ~ N ,.)‘ = plw Operation
=2 % S =2 % S sbog, ooyl pes 3L sbog, .
- 5 2.8 5 o [ERNCIRE.)
2 j = g j 2 Rudbar Other cities Rudbar
5} 5 5 5 Other cities
K] K]
) %0 ) % . il YA ) o) (b)) Jgl o
19 March 22 December Primary tillage
(Winter)
o ; .. . (0,lg2) sl i
30 8 31 31 Syl T 02098 1) S 02098 ) )
. . Primary tillage
21 May 20 April 21 April 21 March .
(Spring)
28 2 28 27 slo > ¥ RINVIRY I S, YO 29,9,8 YO P9S s
11 June 10 May 15 May 14 April Secondary tillage
33 27 33 27 sls > vV S, TN S, VP 2,9, Y8 S50
17 June 11 May 16 May 15 April Bounding
16 26 16 27 sls > VA S, YV sls s ¥ 529,98 YA b ol 58
8 June 13 May 24 May 17 April Puddling and leveling
16 35 16 36 Sl > Y RRYEIA sly,> 0 Syl s,
10 June 26 May Y# May 21 April Transplanting
" % ’s )1 5 ) Cadgmd)| T slays ¥ Catgmdyl V¢ o sladile Jyus
22 June 20 May YA May 30 April weeds control
40 9 41 0 s Y ols > ¥ ol > Ve Cgeia o, Ve O (e
21 July 20 June 10 June 10 May weeding
. , . o s low 5 T
41 44 52 52 o A A B2 CoLrsl:rol oijest;J;;lj
22 August 21 July 1 July 31 May Di
iseases
9 24 13 32 o9 VA o5 Ve IRAS P olsje ) Cebls
9 September 1 September 28 August 23 July Harvesting
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Table 5- The potential and actual executive power of machine operations in Guilan province (except for Rudbar city)

=
—_ <
—~ «© S
- w
Ae 9T ‘«; = £ 2
?) — —") ? B o < -8
- 2 = = ~ 2B 208 3 > g
e x3F L3E 3E 3¢ £
w3 2 = - 8 2 L= 2 e
Yo L ) 3 8' 3 g - = 3 £ w3
@~ 2 o 5 Y a9 O 3B ~ g 3 = =
- B =] iy N o . Q 8 : 9
: =] 3‘ o . = 1‘) ] — 1) < -
qﬂ 3 a £ l)\ g gl s 95 = S
P 23 932 92 wvg ) g
b = 25 S g § 2 >
s 4% 37§ "& ¢ =
3 S -~ € . @ IS S
“E sz 3 0§ 2 2
< e £
o
I
53371 74956.8 16.7 1952 80 SRSl ol A sl s
One-way reversible plow Tiller (e
: s Al .
19824  163696.0 3.1 787 80 Reversible plow  jlsjls 55 oalgl 55515 Primary tillage
79294  213408.0 35 1170 80 Rotivator 151559, Tractor (Winter)
35190 1311744 167 9760 28 S gl S poalsls A
One-way reversible plow Tiller (o,le0) Jol p5eis
39882  381836.0 31 5245 28 Reversible plow ls;ls,5 5 oyalgls 515 Primary tillage
. o (Spring)
159527  373336.3 3.5 5848 28 Rotivator 1551559, Tractor
56304  240820.7 103 11936 26 Rotivator J5ilssis, " 3
5SS ] oS =W T}’\
37536 82714.1 147 5848 26 (e Si2 150 Tiller P9° %
Single bottom plow Secondary a8
5515 tillage % =
140759  386810.1 31 5848 26 Rotivator S9lgad g, el =B
Tractor 4
4692 8942.4 1.4 60 27 Border S50 s el 3
Tractor Lister 9
39413 139030.5 17.9 11936 26 Furrower 4 ,bgd s Ls
42697  215993.9 115 11936 26 Rotivator ,9lesg, Tiller (Kol 55
137240  383161.0 3.2 5848 26 Rotivator ,9lsag, LS5 Puddling
15249  49870.1 1.9 444 26 Puddler Joby Tractor
82110  893767.7 5.6 23872 26 leveler b ,L)
Tiller s
eS8y Leveling
152489  362893.4 1.5 2604 26 leveler b
Tractor
152965 208145.3 9.8 7288 35 4 row rice transplanter Ao, ¥ l5les
13597  19012.0 7.1 485 35 2350, g5 mgip 4y P LA cls
6 row' v:/a‘lkmg 'type% r1c§- trinsl?iilter Transplanting
3399 6930.0 3.0 75 35 Il EF TR DT
6 row riding-type rice transplanter
34679  558749.0 4.8 15190 44 Motorized backpack sprayer (s,5550 iy Gileow
10671 1188475 2.7 1845 44 Stationary sprayer slas; Goloows cols
8003 14490.6 34 281 44 Tractor rear-mounted sprayer s ,4:51 5 i ileows Plant protection
10804  16629.0 13.7 0 42 Power weeder 550 S > 9
22349 1540115 41 3301 24 Rice self-propelled reaper gz, ols S35 55,0
171124 269132.9 2.7 3758 24 (Jpaze J5) @i pogatie (2lead
Whole-crop rice combine harvester Sl
5202 73033 4.0 154 24 (33 92) @iy pogase (nleeS Harvester
Head-feed rice combine harvester
93840  135958.5 1.7 1223 24 Baler o
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Table 6- The capacity of mechanization of various machine operations for rice production in Guilan province (except

for Rudbar city)
) 2
= — < P
35 2& a_ E = 2
=Y g Ny DEg S .5 3 S g
T3z Xz xy 48§ 3E 18 -
: ~ 'S ‘.b % a g ‘j 'S 2 5 ’f\ = @ 3 s
J 38 g 38 wg 22 =28 3 = g
: 5] 25 2 A2 356 3§ =2 ij S 3 5
3\ ‘3 o "-]3 3 = 3 s 2 )y © ) 5 H = )
5 95 3 } 2 “3S o ° = ) o
L x8 23 r3 {2 35 2z 2
2 g X g s 48 T2 28 9E =
3 S 2. S ~ X = e S
N S > 8 ~ < S =
< =
18726 53371 8 § 1952 80 BRIl S poaloS A e
One-way reversible plow Tiller (alies)
1905.57 19824 75 8 787 80 Reversible plow ,lo;ls,5 5 algls ST Primary
. tillage
42495 79294 45 8 1170 80  Rotivator Jlis,  Tractor
49701 35190 8 § o760 28 AER00 T o814l A JdleRe
One-way reversible plow ) Tiller (o,42)
2209.42 39882 75 8 5245 28 Reversible plow s ls 55 oyalgls ST Primary
. oL tillage
369.52 159527 45 8 5848 28 Rotivator s$lssy,  Tractor g oo 5
352.75 56304 8 8 11936 26 Rotivator S9ledg, o _’;’
25025 37536 8 § 5848 26 (o) eS8 150 Tiller P0G
Single bottom plow Secondary DB
_ i tillage ¥z
388.87 140759 45 8 5848 26 Rotivator yolesy, 7T ~
Tractor %
12430 4692 45 8 60 27 Border S PP esme 3
Tractor Lister 9
503.93 39413 8 8 11936 26 Furrower a8,lbg S L
46517 42697 8 § 11936 26  Rotivator lssy,  Tiller &b
. (Sdoly)
398.84 137240 45 8 5848 26 Rotivator $Flesy sl Puddling
272.53 15249 45 8 444 26 Puddler Joi, Tractor
483.78 82110 8 8 23872 26 leveler dle )L"
Tiller s
S5Sly Leveling
159.84 152489 45 8 2604 26 leveler dle
Tractor
5336 152965 4 8 7288 35 wpais, ¥ L
4 row rice transplanter
49.94 13597 5 8 485 35 o¥ig)ol, g9 mgiy s, F LB e
6 row walking type rice- transplanter Transplanting
10503 3399 17 8 75 35 25l £58 gy 43, P LS
6 row riding-type rice transplanter
11564 34679 15 4 15100 44 Sy Sy Pl
Motorized backpack sprayer
167.37 10671 5.5 4 1845 44 Stationary sprayer Gl Lileows il
463.48 8003 75 4 281 44 65515y il Plant protection
Tractor rear-mounted sprayer
19.73 10804 1.5 8 0 42 Power weeder G550 S a9
141.79 22349 5 8 3301 24 Rice self-propelled reaper g, ;s S0 59,0
31623 171124 75 8 3758 24 (Jyazme J) gir oyare (nlet
‘Whole-crop rice combine harvester Zbls
3324 5292 60 8 154 24 (38 0) gin ot (leaS Harvester
Head-feed rice combine harvester
150.14 93840 60 8 1223 24 Baler S
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Abstract

Investigating the indices of mechanization in paddy fields in each area is important and also is
necessary to select correct rice machines and to use them properly. A study has been conducted
in Guilan province to determine the current status of mechanization in paddy fields and to
provide solutions for the problems the farmers are facing with. The indices determining the
status of mechanization of rice farming were calculated from information and data in
guestionnaires, statistical sources, and field surveys. The results showed that the degree of
mechanization of tillage, planting with transplanter, spraying, weeding and harvesting (reaper
and combine) were 100%, 72.55%, 23.57%, 4.62% and 84.83% respectively. The highest level
of mechanization was found in Rudbar with 9.12 hp/ha and the lowest level of mechanization
was found in Shaft city with 1.75 hp/ha. The lowest economic efficiency found in Rudbar city
with a value of 0.22 ton/hp and the highest economic efficiency found in Shaft city with 1.51
ton/hp. The average of rice mechanization capacity in Guilan province was 404.5 hp.hr/ha. On
the average, in the province of Guilan there is one tractor for every 27 hectares of paddy land,
one tiller for every 4 hectares of paddy land, one transplanter for every 30 hectares of paddy
land, and one harvester for every 60 hectares of paddy land. Low number of self-propelled
machines in the province of Guilan comparing to the number of farmers, caused decision-
making at the right time for farmers becomes difficult.

Keywords: Economic Efficiency, Executive Power, Mechanization Capacity, Mechanization
Degree, Mechanization Level
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