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Figure 1.The location of studied plan in Kohmiyan forest (Province of Golestan)
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Table 1. Mean (+SE) of soil pHysico-chemical properties at depth 0—10 cm

. . Lo ddlaie > . - . ..
Sig 2-tailed control aren VSieI)T L:c)k (S0il properties) &Lﬂmé 529
* 0.049 29.9442.17° 35.63+3.522 Sand (%)
** 0.011 21.76+1.89° 27.44+3.74° Silt (%) cdw
ns 0.001 48.3+5.47° 36.93+2.78° Clay (%) w,
** 0.069 5.23+0.14° 5.43+0.24* pH
** 0 0.97+0.09° 1.3240.14% Bulk Density(g/cm-3) (¢,all ogase (9
*x 0 1.45+0.12° 3.57+0.19° Soil Compaction (Kg/cm-2) 55,3
x 0.004 36.15+4.21° 46.52+5.68 Humidity (%) cosb,
el 0.007 38.14+3.11° 23.79+2.14° Cation\Exchange Capacity (Cmol/kg-1) Jes5 Jols cud )b
w* 0 10.31%0.25° 3.75£0118? Organic Matter (%) JI o3l
* 0.03 0.402+0.14° 0.361+0:07° \ Nitrogen (%) 59
* 0.017 5.32+0.18° 1.92+0.34% PHospHorus (ppm) ,awé
ns 0.562 158.92+12.04° 137.14+8.97% \ Potassium (ppm)  eawks
ns 0.381 2018.43+125.24° 2005.72+163,45% Calcium (ppm) s’
ns 0.151 307.82+30.47% 282.16+21.54% Magnesium (ppm) s sxie
ns 0.271 23.36+1.89° 23.81+1.32 Sodium (ppm)
o 0.002 1.41%0.10° 0.38+0.04? Iron (ppm) cyal
ns 0.178 83.72+7.58° 97.75%12.35° Zinc (ppm) (ss,
ns 0.309 0.63+0.04% 0.86+0.09% Copper (ppm) o
ns 0.294 185.21+13.65° 141.44+11.242 Manganese (ppm) x5

Wy A lisebol o )0 Iy ixe OS] s 100 )0 A0 liseb] a3 5 gime GBS % (yl> ixeyee NS
n.s, non-significant.; ®significant difference at the'95%confidence level; ** Significant difference at the 99% confidence level
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Table 2. Mean (+SE) of sail pHysico-chemical properties at depth 10-20 cm

Sig 2-tailed Aol adlae TR 8D (soil properties) S5 sla S5
control area Wheel Track
ns 0.423 \ 29.13+3.14° 32.57+£3.47° Sand (%) y
ns 0.327 29.69+3.19% 27.01+2.41° Silt (%) o
ns 0.0& 41.18+3.49 40.42+5.18° Clay (%) )
ns 0.113 5.03£0.14? 5.180.34° pH
= 0.018 1.11£0.12° 1.41x0.18° Bulk Density(g/cm-3) (sl ogase i
* 0.018 1.03+0.16° 3.13+0.26° Soil Compaction (Kg/cm-2) 55,8
& 0.071 24.12+2.84° 35.48+3.21° Humidity (%) cosb,
ns 0.060 21.65+1.56° 17.43+1.982 Cation Exchange Capacity (Cmol/kg-1)  Jssl5 Jols cud)ls
haled 0.008 6.79+0.41° 2.42 +0.142 Organic Matter (%) J odlo
ns 0.180 0.252+0.03° 0.292+0.04° Nitrogen (%) 59y
ns 0.079 0.19+0.022 0.03+0.00% PHospHorus (ppm) ,awsé
ns 0.844 122.19+8.542 120.75+15.34% Potassium (ppm) b
ns 0.536 1238.57+113.78° 1681.84+185.242 Calcium (ppm) eaels’
ns 0.402 331.85+27.91° 240.17+21.35° Magnesium (ppm) 2 juo
ns 0.695 18.25 +1.34° 21.72+2.04° Sodium (ppm) w3
ns 0.114 1.74+0.18° 0.56+0.07¢ Iron (ppm) L}m]

N\
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ns 0.578 46.38+2.48 51.27+3.212 Zinc (ppm) (59,
ns 0.581 0.95+0.03° 0.72+0.042 Copper (ppm) e
ns 0.532 119.16+12.572 133.15+11.82% Manganese (ppm) 3Xie
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n.s, non-significant., * significant difference at the 95% confidence level; ** Significant difference at the 99% confidence level
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Table 3. Mean (£SE) of soil pHysico-chemical properties at depth 20-30 cm

Sig 2-tailed control aren Vsriel)TLr?c)k (soil properties) S& o Sig \
ns 0.904 29.02+1.832 31.92+3.59% Sand (%) 4y
ns 0.824 31.23+2.572 26.96+3.45% Silt (%) <l
ns 0.170 39.75+4.39 41.12+4.11° Clay:(%)
ns 0.262 5.01+0.18° 5.11+0.12° pH
*x 0.029 1.3520.05 1.62+0.06° Bulk Density(g/em-3) & alls o gacs (59
** 0.022 1.64+0.17° 2.83+0.29% Soil Compaction (Kg/cm-2) S>3
ns 0.211 18.19+2.47% 21.72+1.89% Humidity (%) cosb,
ns 0.141 11.78+0.54* 11.16+0.87* Cation Exchange Capacity (Cmol/kg-1)  Jss15 Jols cud)bs
ns 0.091 2.61+0.21° 1.49+0.16° Organic Matter (%) JI oslo
ns 0.471 0.151+0.022 0.182+0.012 Nitrogen (%) (390
ns 0.162 0.05+0.00* 0.00+0.00? PHospHorus (ppm)  yawsé
ns 0.918 101.66+12.23° 114.45+25.21* Potassium (ppm) el
ns 0.731 1119.27+105.41% 1313.51+125.872 Calcium (ppm) pauls’
ns 0.638 315.38+33.82% 225.72+17.96% Magnesium (ppm) o jsi0
ns 0.459 16.71+1.452 20.64+1.31° \ Sodium (ppm) w20
ns 0.312 0.89+.06° 0.61+0.08? Iron (ppm)
ns 0.247 31.48+3.47° 35.31+4.51° \ Zinc (ppm) (55,
ns 0.238 0.98+0.122 0.65+0.022 Copper (ppm) e
ns 0.905 98.87+8.67° 122.35+12.45% Manganese (ppm) 3Xie

20y A8 lisebol s 53 I8 ixe OMS] s 00 )3 A0 lisebo] a3 5 gime MR % (yl> jixeyue NS
n.s, non-significant., * significant difference at the 95% confidence level; ** Significantdifference at the 99% confidence level
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Introduction and Objective: Logging on the ground in routes has brought a lot of force to the'soil'and
due to the direct contact of wood with the forest soil, it has always been associated'with awidé¥ange of
destructive effects on the forest ecosystem, the change in the physical and chemical properties of the
soil is one of the most important effects caused by harvesting operations:; Numerous studies report the
long-term recovery of the physical and chemical properties of the soil. Thisresearch/aims to obtain the
necessary information for planning to reduce the damage to the soil in this topic, therefore, it is necessary
to investigate the effects of using agricultural tractors in transporting wieed in order to identify the
negative effects and also provide solutions to reduce these effects.

Material and Methods: This research was conducted in Parcel 27 of Kohmian Forestry Plan,
Azadshahr, Golestan province. In order to investigate the physicaliand chemical changes of the soil due
to logging with agricultural tractors, soil sampling in reference areas and in the passageways by metal
cylinders at three depths of 0-10, 10-20 and“20=30 cm of the sgil that done randomly and in three
replications in the form of a complete designf(éxperiment). Then*the physical properties of the soil
including compaction, apparent specific gravity, moisture, teéture and-chemical properties including
organic matter, cation exchange capacity, nitrogen, petassium, phospherus, calcium, magnesium, iron,
zinc, manganese, copper and soil acidity were studied.

Results: The results showed that the physical characteristics of the soil in all three depths of 0-10, 10-
20 and 20-30 cm had asignificant difference comparedyto the control area, such as soil compaction in
the traffic area at these three depths from the soil surface, was 2.46, 3.04 and 1.73 more than control
area, the increase in specificweight of the soil in these three depths compared to the control area was
36, 27 and 20%, respectively. Organic matter in both first depth decreased by about 64% compared to
the control area. Also, chemical properties such:as cation exchange capacity and the concentration of
elements'such as phosphorus, nitrogen and iron showed a decrease of 37.62, 63.91, 10.2 and 73.05%
respectivelyiin the soil depth 0f0=10 cm. And in the depth of 10-20 and 20-30 cm, these elements did
not change significantly.

Conclusign: Considering the fact that\using tractor in forest due to the lack of a winch and also non-
uniform contact surface of its tires, causes more damage to the forest soil through the effect on the
physical properties such, as: soil compaction, increase in apparent specific weight and soil texture, as
well as'the impact on the\chemical properties of the soil, including the reduction of elements such as
nitrogen, phosphorus, iron, reduction of organic matter and exchange capacity, which because of the
leng-term durabilify of these effects, there is room for measures such as the use of specialized logging
machines sucf&s grapple skidders instead of agricultural tractors, and surface scraping In logging routes.
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