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Table 1. Descriptive statistics of panel data sauged in modeling

Panel data Mean Std. dev. Minimum Maximum Observations
Total 67441.19 68139.49 9438 401970 N = 256
Paddy production g een 60764.45 n=16
(ton)
Within 34174.08 T=16
Total 1362.29 1604.94 12 8813 N = 256
Tractor numbers Between 876.56 n=16
Within 1361.13 T=16
Total 20432 24160.8 88 152767 N = 256
Two wheel tractor g oan 17912.84 n=16
numbers
Within 16785.39 T=16
) Total 460.31 729.1 0 4809 N = 256
Transplanting
machine numbers Between 502.86 n=16
Within 541.84 T=16
Total 414.59 515.97 8 3091 N = 256
Mower machine Between 422.94 n=16
numbers
Within 312.84 T=16
Total 8067.79 9420.76 180 57618 N = 256
Threshing machine
for two wheel Between 7879.75 n=16
tractors numbers
Within 5505.7 T=16
Total 727.45 823.37 3 4431 N = 256
Threshing machine
for tractors Between 416.96 n=16
numbers
Within 717.15 T=16
Total 13.29 33.09 0 205 N = 256
Cultivation
machine numbers Between 13.86 n=16
Within 30.24 T=16
) Total 88.82 198.67 0 1276 N = 256
Combine harvester
numbers Between 83.04 n=16
Within 181.6 T=16
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Table 2. Investigating the existence of unit raotpanel data series

Panel data t-statistics value P-value
Paddy production (ton) -16.93 0.00
Tractor numbers -23.61 0.00
Two wheel tractor numbers -37.11 0.00
Transplanting machine numbers -30.88 0.00
Mower machine numbers -14.37 0.00
Threshing machine for two wheel tractors numbers -16.03 0.00
Threshing machine for tractors numbers -11.66 0.00
Cultivation machine numbers -32.15 0.00
Combine harvester numbers -28.62 0.00
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Table 3. Investigating the existence of Grangeisabiy between tractor number and paddy produgtion
Guilan province

Information Criteria Optimal number of lags DH statistics P-value
AlC 3 Z = 25.43 0.00
HQIC 3 Z=8.19 0.00
Z=3.79 0.00
BIC 1

Z=2.29 0.02
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Table 4. Investigating the existence of Grangersahbty between two wheel tractor numbers and paddy
production in Guilan province

Information criteria Optimal number of lags DH statistics P-value
AlC 2 Z =11.00 0.00
HQIC 2 Z=5.72 0.00
Z =258 0.004
BIC 1 B
Z=1.62 0.10
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Table 5. Investigating the existence of Grangersabity between transplanting machine numbers addya
production in Guilan province

Information criteria Optimal number of lags DH statistics P-value
AIC 2 Z=11.39 0.00
HQIC 2
BIC 2 Z =5.94 0.00
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Table 6. Investigating the existence of Grangeisahbity between mower machine numbers and paddy
production in Guilan province

Information criteria Optimal number of lags DH statistics P-value
AIC 1 Z=3.69 0.00
HQIC 1
BIC 1 Z =222 0.03

Z Jols DH laslre gloo T oo (Y Jguz) Con
5 o iyh oy eaies i bagl sl glaw 5 Z
slr sy e, sl o 5 cule
g deys w5 S e )0 Gl e St oy
Slawi c gy S50 SVl ple wles 9,00
P Sl ag S e lici oS>

Sl DS sl gl b jos

(Ho) o (53 15 iy osSin 5 olass (3051 59

Sode ay (HD) (R0l (258 5 095 6855 Sole
Ssi lp Sy oSS sl g 288
e 5yl 0 Ll F bl gla b e 4o Serls
BIC 5 HQIC AIC ledbl sla msls (ol Jol>
oo ilagsl sl Ay ady Job a5 ol lis
Sy aidy cadlllas 9)90 (S 5 slrodly (G (5265

NS bl o Seld adgi g (s kTity oS B Blaw G (28,5 Sude alal) 3529 (o) 2 -V Joo
Table 7. Investigating the existence of Grangersality between threshing machine for two wheelttnec
numbers and paddy production in Guilan province

Information criteria Optimal number of lags DH statistics P-value
AIC 1 Z=3.90 0.00
HQIC 1
BIC 1 Z =237 0.02
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Table 8. Investigating the existence of Grangersabty between threshing machine for tractors nusmbed
paddy production in Guilan province

Information criteria Optimal number of lags DH statistics P-value
AlC 1 Z=4.02 0.00
BIC 1 Z =2.46 0.01
Z=8.37 0.00
HQIC 2 B
Z=419 0.00

byl Jloil s 5 (Z 5 Z) DH ilewloxs cloobo]
Cole g a0 (2,80, ko ool ()0 )50 saled 51y
2 Seld adg sl Sy dlasl pog (62855

D91 O (Lol byl 5o

Sole (Ho) o (23 55 oS iy lass oygejl o

OO 6255 Sode (H) blie 0,8 9 o5 (5,26,5
Ol (glayliw joud jo Sgils adgs (sly (S Guzg olass
30 6,268 Code oilweSIl o ag addy .l DLS

(A J992) 090 du aiy Jgbo o om0 0,90 slojlrs plas

S Ll )o Sgrlds adgi 9 0 ey Sl (i (6,585,5 Sde alaly 992y gy 2 - Jgo
Table 9. Investigating the existence of Grangeisahity between cultivation machine numbers and padd
production in Guilan province

Information criteria Optimal number of lags DH statistics P-value
AIC 3 Z =3313.57 0.00
HQIC 3
BIC 3 Z=1179.9: 0.00
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Table 10. Investigating the existence of Grangeisatity between combine harvester numbers and paddy
production in Guilan province

Information criteria Optimal number of lags DH statistics P-value
AIC 3 Z = 452,92 0.00
HQIC 3
BIC 3 Z =160.5¢ 0.00
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Abstract

The development of mechanization in the rice prtidaocprocess can play an important role in
overcoming the difficulties of producing this praduclimate and agricultural constraints. Improving
farmer’'s income status, increasing production aositjve welfare effects on the rice market are
important results of mechanization and paddy megkdrcultivation. In recent years, the number of
agricultural machinery active in rice cultivation the 16 cities of Guilan province has increased
significantly. The present study use Granger-caasalysis and panel data series of 16 cities for 16
years from 2011 to 2016, following the evaluatidrite stimulus of the number of active machines
including tractors, two wheel tractor, transplagtimachine, mower machine, threshing machine for two
wheel tractors, threshing machine for tractorstivation machine and combine harvester on paddy
production in different cities of Guilan provindean. The results showed that the number of differe
investigated machines were Granger cause of padujugtion in Guilan province. The greatest
influence of the types of machines studied on tieumt of paddy production belongs to threshing
machine for tractors and the least impact on tHame of production of this product belongs to the
number of cultivation machine. Considering the séy®f the impact of various types of agricultural
machinery on the amount of rice production in thies of Guilan province could provide a suitable
framework for planning and prioritizing the devedognt of mechanization in rice cultivation.

Keywords: DH model, Rice cultivation, Mechanized cultivatidgfrgrmer’s income status
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