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Table 1. Specifications of agricultural tractor.

ITM YAo Jbe
IT™ 285 Model
75 aids 55 3 Ve j3 56500 opdd Sl
Max engine power at 2000 rpm (HP)
4 shdew sl
Number of cylinders

Immersed in oil

1350-1940

1430-2130

1420

1694

3114

9409

Maximum rotation angle
FFEs
Brake type
Distance between front wheels (mm)

The distance between the rear wheels (mm)

S s S0y 030
Weight on the front axle (kg)
e S0 055
Weight on the rear axle (kg)
JS 055
total weight(kg)

\..,J“.G B} }.l} 6“)}’“‘ dol

Distance between the front and rear axles (mm)

L g U P
Fuel tank volume
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Table 2. Descriptive information on the skidding with agricultural tractors.

Sre Gl Sl Sl Sl sl
Standard deviation Average Minimum Maximum Number
b Oles
8.88 32.58 16.45 52.41 82 (4asa) palls oLy
Pure time
S
0.708 1.29 0.17 2.61 82 (aSa0)
Volume
Sldas
0.720 1.73 1 3 82
Number
CaSa ) Sz 5 bl
11.45 31.02 14 52 82 (oSa ) Somins
Winching distance
16.20 36.43 7 66 82 (h232) s ot
Winching path slope
25 Akl
132.89 231.5 72 480 82 e
Skidding distance
127 7.78 5 10 82 NI et

Skid trail slope
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Table 3. Average time element of skidding with agricultural tractors.
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Figure 1. Time distribution of skidding components with agricultural tractors.
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Table 4. Analysis of variance of mathematical model of forecast skidding time with farm tractor.

Sl gna o R2 b )bl Slay o S5k Cla o § somme AR -
Sig F Mean square Sum of square df
0.000 91.6 38.39 916.67 458338 5 O
Regression
skile 3L
23.87 1814.46 76 o
Residual
6397.85 81 Cas
Sum

el sy g5 03 bl lael
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Figure 2. Check for the normalization of the remainder of the regression.
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Figure 3. The effect of variables entered in the model on skidding time of farm tractor in study area.
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Table 5. Calculate the cost of logging with agricultural tractors.

sl

(JL)) a5
Cost elements

b pe

Fixed cost

edile S gal
9000000 o
Car depreciation
Lo
2290000 R
Capital gains

Sl 5 aa
13740000
Insurance and tax

38033 okdig 5 ael 5 L8 Dleles s el 4 pn
Cost per hour worked at scheduled hours

s LS Slels wola a s
50711 e I5 S 03 e S8
Cost per hour in productive hours

B te
Variable cost

S 5 o
Repair and maintenance
A g S
Fuel, grease and filter
Sy

Tire

5775
10120

31250

T oo 5 s oS e

3250
Cable, chain and repair of winching

e Sladyps ¢ sare
Total variable cost

S slaagza

300000
Labour cost

5w

391428
Total cost

s s
Hourly production

A=
Pure
A=t

Gross

2.41

2.03

A5 Ay e

Production unit cost

A=
Pure
A=t

Gross

162418

192821

9
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Figure 4. The effect of variables entered in the model on cost of production unit of farm tractor in study area.
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Abstract

Background and Objectives: Wind fall trees are considered to be an important contributor to
the volume of tree marking in the forest harvesting program in Guilan forests. Scheduling
extraction of these products is especially important due to their low volume and dispersion.
Wood extraction with farm tractor equipped with winch is common method of wood skidding in
forest of Astara watershed. Awareness about efficiency of such systems helps forest managers
for optimal choice of harvesting mechanization. Therefore, wood skidding with farm tractor was
studied in this watershed.

Materials and Methods: The study was carried out in compartment number 2 and 10 in
watershed number 1 of north forest of Iran. Work and time study were used to estimate
production rate and cost of windfall trees extraction by farm tractor equipped with winch. Work
elements of skidding cycle by farm tractor were specified and time of elements was recorded by
stopwatch. Relationship between skidding time (as dependent variable) and any of independent
variables were determined by multiple Linear Regression and stepwise method. To calculate the
skidding system production and hourly cost of skidding, the time study based of IUFRO and
OFRWI (Organization of Forests, Rangelands and Watersheds of Iran) guidelines were used,
respectively.

Results: The maximum time of a skidding cycle was allocated to loaded travel and winching,
respectively. The final results showed that the variables of skidding distance, winching path
slope, winching distance, and volume and number of logs in any cycle had the greatest effect on
the time of skidding with agricultural tractors. Increasing of each of the variables including
number of logs, load volume, winching path slope, skidding distance, and winching distance
increased the time of skidding. Pure and gross hourly productions were 2.38 and 2.02 cubic
meters, respectively. Study of entered variables on skidding time model revealed that with the
increase of all variables except volume of load, the unit cost of production has increased.

Conclusion: Features such as low prices, low operating costs, less damage to the forest stand,
and compatibility of farm tractor, makes it possible to use this machine in forestry. But the
production and cost of production unit are influenced by variables such as skidding distance,
winching path slope, winching distance and number and volume of logs. Results of this study
could be applicable for planning wood harvesting in windfall areas and by forest managers and
contractors working in the forest harvesting section, especially the harvesting of windfall trees.
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