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Table 1. The percentage of soil particles in the path and the forest stand (mean + standard error)

Sig.  t ol Sig. t o Sig.  t ;
g Sand g Clay g Silt Zone
9 le o
o o 68.13:213" L o 135141.25° o o 18.36+1.43% ot
2 & 3 3 2 x S
o @ 70.67+1.03 BN 12.40+2.000 © & 16.92+0.972 T et

Forest stand
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Similar lower-case letters in the columns mean significant difference.
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Table 2. The physical and chemical characteristics of soil in the path and the forest stand (mean + standard error)

adlaioe
Zone s 3550 Sl e
S 4o se gl yune The studied variables
Forest stand Path
1.5340.12" 2.20+0.44° (s fa il 2 £5) S g pll ogazs 0
Bulk density of soil (g/cm?)
8241.13° 1.60+0.28" (32,9 5
5.8 3 60+0.28 Carbon (%)
1 sole
10.78+2.26° 2.96+0.63° (229
Organic matter (%)
0.78+0.06° 0.67+0.01° (2)®) G3g ke cble
Nitrogen concentration (%)
2.40+0.53 1.39+0.22° (%0)9) yaud il
Phosphorus concentration (%)
7.29%0.772 5.460.88" (22)2) prrsliy il
Potassium concentration (%)
0.29+0.042 0.260.03° (30)) oS lile
Calcium concentration (%)
0.00085+0.000032 0.00082+0.000052 (Jfé”) o2 o “"“’k’
Magnesium concentration (%)
7.17+0.36? 7.50+1.567 SL S
Soil acidity
0.50+0.072 0.49+0.08° (309) ok AL
Sodium concentration (%)
0.23+0.012 0.19+0.022 (e [ o jod) (S Sl culaa

Electrical conductivity (ds/m)

ol Sl pxe WS 5529 (sledy Gglate S5 By, Jaw a0
Different lower-case letters in the row mean significant difference.
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Table 3- The biological characteristics of earthworms in the path and the forest stand (mean + standard error)

SsbaSle s Off” Ff',if" SiFosgien; 5 edgce EXE
(o) Lencth of (Brfe 2 £ (e @) (e s 8 olas) b
Diameter of m acrtg)faun a Dry biomass Wet biomass Abundance Zone
macrofauna (m) (cm) (g/m?) (g/m?) (n/m?)
1.09£0.41° 2.90+0.58 0.810.03° 1.38+0.02° 13.142.14° 9”:351“
2.83+0.162 11.98+1.412 1.28+0.13? 2.05%0.062 30.6+1.812 N
Forest stand

ol e gixe WS 5929 (sloeds Gglaie S5 By giw 0 )0
Different lower-case letters in the columns mean significant difference.
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Table 4. Species diversity indicators in the path and the forest stand (mean + standard error)

Zone

s S gl als

JSis do e 9 b yoms The studied indicators
Forest stand Path
5L
+ a + b J
18.75+1.14 9.21+2.00 Margalef chig? it
3.80+0.01° 2.71+0.3 Skt Species richness
Menhinick
4."9? Slaws
4 53 Number of species
0.90+0.012 0.78+0.022 é?wmﬁsb .
+ a + a 9 _Qyt""
0.93+0.04 0.85+0.03 Shammon-Wiener s
0.97+0.042 0.900,02 Pﬁgu Uniformity
0.98+0.022 0.92+0.052 ek z
Brillouin
0.98+0.022 0.91+0.05? OFr
Simpson
4.760.2 3.98+0.1 Shanmon Wiener
+ a + b Joo &=
72.28+5.74 39.83+4.21 N Hill Diversity
4.90+0.45° 3.08+0.18" ek z
Brillouin
0.82+0.012 0.80+0.022 PlisSe
Moc intosh

ol Sl pxe WS 5529 sloedy Gglate S5 By, Jaw a0
Different lower-case letters in the row mean significant difference.
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Table 5. List of the plant species in the path and the forest stand

9l yomna
Path
eode b oslgls oy pb
Scientific name Family Persian name
Bromus tectorum Gramineae Sy e
Medicago sativa Fabaceae axdg
Trifolium sp. Fabaceae PRV
Euphorbia sp. Euphorbiaceae Oged
Cousinia sp. Compositeae Bl
Sorghum halepense Compositeae L8
Poa bulbosa Gramineae M5k ez
Hordeum bulbosum Gramineae Josks o>
Achillea millefolium Asteraceae ol yoleg:
Acantholimon pterostegium Plumbaginaceae Ly yoe OIS
Acanthophyllum sp. Caryophyllaceae Sogz
Artemisia aucheri Compositeae $BYS Ak 0
Scariola orientalis Asteraceae ol
Cirsium vulgare Asteraceae ~5
Allium canadense Alliaceae g
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Continued table 5
Allium colchicifolium Liliaceae N
Eryngium Campestre Compositeae Jss )&
Stipa orientalis Gramineae (sl
Onobrychis sp. Fabaceae P95 o]
Centaurea virgata Asteraceae poas 5
Allium stipitatum Amaryllidaceae g
Verbascum assurens Scrophulariaceae St j9ole J5
Ajuga sp. Lamiaceae RN
Phlomis fruticosa Lamiaceae op S
Oryzopsis sp. Gramineae 2
Achillea millefolium Asteraceae Ol yoleg:
Koz do e
Forest stand
oode b oalgils EEINE
Scientific name Family Persian name
Aegilops sp. Poaceae LS poss
Stipa orientalis Gramineae sl
Agropyron tricophorum Gramineae oS cale
Euphorbia sp. Euphorbiaceae 09258
Vicia villosa Papilionaceae ladgs 5 Sl
Poa bulbosa Gramineae sk e
Echinops sp. Asteraceae Jbs S
Phlomis fruticosa Lamiaceae op g5
Centaurea virgata Asteraceae pus 5
Thymus koteschyanus Lamiaceae Ol
Stachys lavandulifolia Lamiaceae 28 sl
Artemisia aucheri Compositeae SRS Ao yd
Smyrnium cordifolium Umbellifereae aalig
Ferula ovina Apiaceae LS
Glycyrrhiza glabra Papilionaceae R
Festuca ovina Gramineae GthassS ale
Cirsium vulgare Asteraceae 5
Dianthus sp. Caryophyllaceae S
Polygonum sp. Polygonaceae i Cde
Achillea millefolium Asteraceae olyoleg
Ferulago angolata Umbellifereae R9T
Salvia officinalis Lamiaceae LN
Malva sp. Malvaceae S iy
Sanguisorba officinalis Rosaceae obg, o8
Onopordum acanthium Asteraceae )l
Peganum harmala Zygophilaceae S|
Mentha pulegium Lamiaceae A9y
Cynodon dactylon Gramineae Er
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Abstract

Introduction: The activities of local communities, including animal husbandry, may directly and
indirectly cause changes in the qualitative characteristics of the soil. Therefore, the current research
was conducted with the aim of investigating the effects of livestock traffic on the diversity of
understory vegetation and the physical, chemical, and biological characteristics of the soil in a
permanent path that has been used for daily livestock transit in Zagros forests (Delfan-Lorestan
province).

Materials and Methods: Soil sampling on the road was done based on random systematic sampling.
In the middle of the main route, a 1 km transect was chosen, and the first plot (1 m2) was randomly
sampled. In each sample plot, three soil profiles were sampled at a depth of 15 cm. Parallel to the
investigated route, 10 sample plots with 100-meter intervals were established, and soil samples were
collected inside the forest area (at least 100 meters away from the center of the route). To study
biodiversity indicators, the list and number of understory vegetation were studied in one square meter
sample plots. Soil characteristics such as physical (soil texture and bulk density), chemical (organic
carbon, nitrogen, phosphorus, potassium, calcium, magnesium, sodium, acidity, and electrical
conductivity), and biological (earthworms) characteristics were estimated in these plots.

Results: The results showed that the soil texture was the same for both treatments, and the soil texture
was sandy loam. The soil bulk density was significantly greater in samples from the livestock route
(2.2 g per cm3) compared to those from the forest stand (1.53 g per cm3). The concentrations of
nitrogen, phosphorus, potassium, carbon, and organic matter in the forest area (0.78%, 2.40%, 7.29%,
5.82%, and 10.78%, respectively) were higher than those in the livestock route (0.67%, 1.39%, 5.46%,
1.60%, and 2.96%, respectively). However, the amounts of calcium and magnesium were significantly
greater in the samples from the livestock route (0.29% and 0.00085%, respectively) compared to those
from the forest stand (0.26% and 0.00082%, respectively). The EC, pH, and sodium concentration
values of the soil samples were not significantly different between both sampling sites. The soil
macrofauna characteristics were significantly greater in samples from the forest stand (abundance per
m2=36.6, wet biomass=2.06 g/m2, dry biomass=1.20 g/m2) compared to the livestock route
(abundance per m2=12.1, wet biomass=1.33 g/m2, dry biomass=0.61 g/m2). The investigation of plant
biodiversity showed that the Margalef richness index and the Shannon-Wiener, Brillouin, and N-Hill
diversity indices were greater in the forest stand compared to the livestock route.

Conclusion: The general results of this research showed that livestock traffic on the livestock route
had negative effects on soil properties and understory vegetation.
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