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Article Info ABSTRACT
Avrticle type: Background and Obijectives: In the mountainous forests of northern Iran,
Research Full Paper without the help of nature and the intervention of experts, there is no

possibility of early stabilization of shallow landslide spots where the rich
soil of the forest is often wasted due to leaching. Therefore, in this

Article history: situation, timely implementation of soil protection techniques and
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Revised: 05.03.2023 identification of their effectiveness becomes necessary, especially in the
Accepted: 09.04.2023 steep sideslopes of forest roads.

Materials and Methods: In this research and along the network of forest
Keywords: roads of Shastkalateh plan of Golestan province, the location of earthen
Cutslope, seideslopes, including cutslope and fillslopes with a slope of 45-60
Fillslope, degrees, was recorded with the help of GPS. Then, hydromulching
Geo-cell, operation with hydromulch, absorption bag, geo-cell, stabilization with
Loss of organic matter, geotextile, dead hedge, and alive hedge with 4 repetitions were carried out
Shastkalateh forest

on the road sideslopes. 4 replications were also examined as controls
without any treatment. Sampling was carried out by placing traps in the
side air and at the beginning (retention trap) and the end of treated and
control plots. At the end of a 6-month period (autumn and winter), five
samples of sediments accumulated in the traps were collected to measure
the amount of nitrogen, phosphorus, potassium and organic matter
elements. The amount of absorbable potassium was determined by the
ammonium acetate and chloride method, the amount of absorbable
phosphorus was determined by the spectrophotometer method, the
percentage of total nitrogen was determined by the Kjeldahl method, and
the percentage of organic matter was determined by the nitration method.

Results: The results showed that the loss of soil nutrients, especially
organic matter and nitrogen, from the surface of the cutslope was more
than that of the fillslope. While in geo-cell treatment, there was no
significant difference between the loss of soil nutrients from the surface of
cutslope and fillslope. The highest loss of soil nutrients was observed in the
control treatment. In total, geo-cell treatment (83.7 percent) and alive
hedge (75.2 percent) are the most efficient treatments, and hydromulch
treatment (45.3 percent) and absorption bag (53.2 percent) are the most
ineffective treatments in order to control nutrient loss.

Conclusion: Soil stabilization methods can preserve soil nutrients, prepare
a suitable substrate for the regrowth of native plants, preserve soil
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microorganisms, and increase the resistance of road construction with
minimal costs. The ability of soil protection methods to prevent runoff,
sediments and loss of nutrients is different, and this depends to a large
extent on the climatic conditions of the region. It was concluded that geo-
grid and water absorption bags can be used to control soil nutrient loss
from forest road sideslopes.
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Table 1. Characteristics of study area.

Shastkalateh forest Characteristics
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Figure 2. Arranging treatments in randomized complete block design.
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(D) dead hedge, (E) absorption bag and (F) geotextile.
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Table 2. ANOVA for the effect of conservation treatments and sideslopes on loss of soil nutrient.

O e F Sl e ks DF Sl o g gazme Wl e o
Significance Mean square Sum of square Dependent variable Source
0.00 18.68 1428.75 13 18573.81 oM
0.00 7.02 19.04 13 247.47 N A s
0.00 7.97 0.02 13 0.20 P Corrected model
0.00 14.09 0.05 13 0.63 K
0.00 107.02 81840.86 1 81840.86 oM
0.00 301.00 816.64 1 816.64 N s Jl Lo
0.00 251.62 0.50 1 0.50 P Intercept
0.00 455.13 1.56 1 1.56 K
0.00 23.37 1787.52 1 1787.52 oM
0.14 2.30 6.25 1 6.25 N il ¢5
0.00 19.43 0.04 1 0.04 P Sideslope type
0.00 31.55 0.11 1 0.11 K
0.00 35.51 2716.08 6 16296.48 oM
0.00 10.44 28.34 6 170.04 N SBl s
Conservation
0.00 10.74 0.02 6 0.13 P treatment
0.00 21.89 0.07 6 0.45 K
0.40 1.07 81.63 6 489.81 oM
0.00 4.37 11.86 6 71.18 N il i x Bl leg
Conservation x
0.01 3.28 0.01 6 0.04 P Sideslope type
0.01 3.39 0.01 6 0.07 K
76.48 28 2141.33 oM
271 28 75.97 N ot
0.00 28 0.05 P Error
0.00 28 0.10 K
42 102556.00 oM
42 1140.08 N
CW.'
42 0.76 P Total
42 2.28 K
41 20715.14 oM
41 323.44 N . .
[ TR o
41 0.26 P Corrected total
41 0.72 K

OM: organic matter, N: Nitrogen, P: phosphor and K Potassium ..tz K i3 P 055 25 N I 215 OM
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Table 3. Comparison of the loss of soil nutrient from road sideslopes in different treatments.

K P N oM Wl g Sl
(mg m?) (mg m?) (mg m?) (mg m?) Sideslope Treatment
0.03* 0.04° 2.20° 7.20° Fill slope (s 5: S+ a3l 5
0.02° 0.05° 5.30° 12.00° Cutslope s,ls S 3l 5 gl FnSE
Hydromulch
0.05 0.09 7.50 19.20 Total sox
0.03° 0.03* 1.90° 6.20" Fill slope (s S+ a3l 5
0.032 0.02° 2.00° 17.50° Cutslope (1> ;S 2l 5 S
Absorption bag
0.06 0.05 3.90 23.70 Total xex
0.01° 0.01° 0.60° 3.20° Fill slope (s, S aiil 5
0.01° 0.01° 0.70° 410° Cutslope (¢,ls Sl 23l 5 ok Lol
Geo-cell
0.02 0.02 1.60 7.30 Total rox
0.01° 0.01° 0.90° 5.60° Fill slope (5 S+ 415
0.03? 0.02° 1.80° 9.302 Cutslope (s,ls ;S 4231 5 e lins
Geo-textile
0.04 0.03 2.70 14.90 Total wex
0.02° 0.02° 1.10° 6.50° Fill slope (3. S+ a3l 5
0.03? 0.02° 2.002 11.302 Cutslope (s, ls ;S 423 3 2R
Total Dead hedge
0.05 0.04 3.10 17.80 otal xex
0.01° 0.01° 0.80° 5.20" Fill slope (55, S+ <2l 5
0.02° 0.01° 1.60° 8.70° Cutslope (s ,ls S w2l 5 =
Alive hedge
0.03 0.02 2.40 13.90 Total ro
0.05° 0.072 4.20° 12.20° Fill slope (55, S+ <2l 5
"
0.04° 0.092 8.30° 28.80° Cutslope (s,ls ;S i3l 5 e
Control
0.09 0.16 12.50 41.00 Total ro

‘NP‘QJJJTL:;N‘JT:‘}AOM MJ@QU»‘J&J}@AQ}L&?M}}OJL@.’}\@Q‘A)JLSD Q}A)I&bd}:w‘)ﬁ&.ﬁ.l;md)ﬁ

=ty K

Different letters in a column shows significant difference at probability level of 5%. OM: organic matter,

N: Nitrogen, P: phosphor and K Potassium
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Table 4. Effectiveness of conservation treatments in soil nutrient loss reduction.

(-Lé))) L;_bls
Effectiveness (%)

Bl s

Conservation treatment

Mean K P N oM

45.30 44.40 43.70 40.00 53.20 Hydromulch ol 2551
53.20 33.30 68.70 68.80 42.20 Absorption bag a2l oo
83.70 77.80 87.50 87.20 82.20 Geo-cell Jslo oo
69.70 55.60 81.20 78.40 63.70 Geo-textile « L e
62.80 44.40 75.00 75.20 56.60 Dead Hedge o> =
75.20 66.70 87.50 80.80 66.10 Alive hedge o5

OM: organic matter, N: Nitrogen, P: phosphor and K Potassium
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