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2- Potential water repellency
3- Water drop penetration time
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1- Least Significant Difference (LSD)



Ol 9 Loi T 02 55

o 2050 OB 55 GLE S b g Cod e sbges LS alend 5 (S Slo g —) i

Table 1. Selected chemical and physical properties in different soil layers under tree species (mean+SD, n=30).

Gas o Sl Jes Bdes odios cheJias oot
Depth Tree sp log WDPT ocC OCand OCpay OCiie wlasls b pH
(cm) (s) (g/kg) (gkg) (gkg) (gke) MWD(mm)
Slis y Goe Lol -l
a. The main effect of depth on experimental factors
=0 1.42+0.98 12.1942.37 5484047 3.43+1.47  3.10+1.07 2.08+0.90 6.66+0.19
0-5 a a a b c a a
o=\ 1.03+0.79 11.504£2.53  4.62+0.51 3.39+1.26  3.34+1.12 1.85+0.81 6.78+0.22
5-10 b b b be a b b
AREAN 0.48+0.49 11.00£2.28  3.874+0.38 3.66+1.12  3.25+1.04 1.66+0.81 6.75+0.23
10-20 c c c a b c b
Slio s g S iy g5 Sl Sl-o
b. The Main effect of tree species on experimental factors
Lzl 1.32+1.06 9.08+0.88 4.53+1.20 2.45+0.38 1.95+0.21 1.10+0.10 6.52+0.12
P. taeda a c c e f d d
<Yl 0.96+0.96 10.03£0.66  4.86+0.72  2.65+0.40  2.38+0.23 0.99+0.09 6.58+0.14
T. distichum b d ab d € d ¢
o 0.93+0.82 9.83+£0.64  4.63£0.60 2.42+0.22  2.55+0.23 1.66+0.18 6.64+0.16
J. polycarpos b d be e d c b
Lsb 1.16+0.78 13.41£0.72  4.66+£0.51 5.01+£0.38  3.52+0.30 2.81+0.40 6.85+0.14
Q. castaneifolia ab b be b ¢ b a
Koy 0.90+0.78 15.74+£0.74  5.05+£0.72  5.45+0.44 5.03+£0.20 3.03+0.39 6.88+0.19
A. glutinosa be a a a a a a
N 0.58+0.53 11.2940.77  4.20+£0.60 2.97+0.18  3.94+0.21 1.59+0.54 6.91+0.18
P. caspica b c d c b c a
o Ges 5 AS A s g Sl IS -2
c. Tree species and depth interactions on experimental factors
Lzl 2.07+1.09 10.13£0.69  6.03+£0.46  2.14+0.16 1.74+0.13 1.12+0.06 6.51+0.07
P. taeda a i a 1 n g €
<Yl 1.42+1.17 10.60+0.83  5.73+£0.45 2.2340.17 2.54+0.20 1.07+£0.08 6.51+0.07
T. distichum be h b kl hi gh €
o 1.33+0.96 10.09+£0.68  5.35+0.36  2.22+40.15 2.32+0.16 1.78+0.13 6.51£0.07
o J. polycarpos b-d 1 d kl ] e e
0-5 Lok 152:0.78  13.78£0.59 5242023 5108022  3.17:0.14 298045  6.77+0.12
Q. castaneifolia b d d ¢ f b ¢
Koy 1.30+0.82 16.41£0.40  5.58+0.14 5.74+0.14  4.93+0.12 3.33+0.34 6.82+0.16
A. glutinosa b-d a be a b a be
N 0.85+0.60 12.13+0.11  4.97+0.04  3.15+0.03 3.88+0.04 2.18+0.14 6.85+0.18
P. caspica d-g f e f d d be

\A4
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Continue Table 1.

Gas o Sl Jes Bdes odios cheJias oot
Depth Tree sp log WDPT ocC OCqnd OCly OCgx Slsbs s pH
(cm) (s) (g/kg) (gkg) (gkg) (gke) MWD(mm)
o Ges 5 AS A s g Ll IS -2
c. Tree species and depth interactions on experimental factors
Lzl 1.41+1.17 8.65+0.42 4.33+0.22  2.25+0.11 1.91+0.09 1.13+£0.10 6.50+0.13
P. taeda be 1 h k m g e
<Yl 0.92+0.83 9.92+0.16 4.7540.09  2.58+0.04 2.48+0.04 1.00+0.05 6.58+0.15
T. distichum b-f ij f i i gh de
ool 0.87+0.71 9.72+0.59 4.38+0.27 2.43+0.15 2.72+0.17 1.70+0.18 6.65+0.17
o\ J. polycarpos c-g Jk h ] g € d
310 Lk 1314075 13.75£043 4.67+0.14 536£0.17  3.57+0.11 2884035  6.85+0.10
Q. castaneifolia b-d d g b € b abe
[y 1.06+0.76 15.7540.56  5.51+£0.20  4.88+0.17 5.20+0.18 2.87+0.35 6.93+0.19
A. glutinosa b-¢e b c d a b ab
R 0.54+0.55 11.2240.57  4.04+0.21 2.80+0.14 4.15+0.21 1.53+0.39 6.96+0.14
P. caspica e-g g i h c f ab
Lzl 0.47+0.45 8.46+0.05 3.21+0.02  2.96+0.02 2.20+0.01 1.03+0.10 6.53+0.15
P. taeda fg 1 k g k gh e
<Yl 0.98+0.57 9.56+0.23 4.1140.10  3.15+0.08 2.10+£0.05 0.91+0.06 6.66:0.14
T. distichum b-f k i f 1 gh d
ool 0.60+0.60 9.68+0.57 4.16£0.24  2.62+0.15 2.62+0.15 1.51+0.09 6.76+0.12
Yo J. polycarpos e-g jk i i h f c
10-20 Lk 0.6540.54 12714054 4.07+0.17 4584020 38140.16  2.56+026  6.93+0.15
Q. castaneifolia c-g € i € d ¢ ab
Koy 0.34+0.34 15.06£0.50  4.07+£0.13  5.72+0.19 4.97+0.16 2.88+0.31 6.90+0.20
A. glutinosa g ¢ 1 a b b ab
hbde 0.37+0.31 10.54+0.42  3.5840.14 2.95+0.12 3.80+0.15 1.05+0.27 6.92+0.20
P. caspica g d J g d gh ab
(Sl o 5:Kke) 8 b5s uilisly 4 s
Two-way ANOVA result (mean squares)
e
39.44%* 64.19%* 117.57** 4.01%* 2.66%* 7.94%* 0.67**
Depth (D)
S 5.67%* 583.90%%  772%%  168.20%%  119.90%* 66.90%* 2.62%
Tree Specious (T)
L
JJT ]:; 1.25% 2.95%* 4.39%* 4.53%* 1.36%* 1.23%* 0.07**
X

el gt 5 S 5 53 Dlis (P /) Sls e Bl e Sob s 5y

Glorn Sl Sla) Ay o s /00 5 /0N s e - s Sl NN

Within a column mean values with different letters are significantly different between tree species type at P<0.01.
** and * Significant at P<0.01 and P<0.05, respectively.
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Figure 1. Percentage of observation of soil water repellency classes for selected tree species.
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Table 2. Correlation coefficient of physical and chemical properties in 540 collected soil samples.
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OCsma) 0.643%%  (.396%* 1
OC(Clay) 0.031™ 0.903%* 0.086* 1
OCsiy 0.081™  0.871%* 0.057™ 0.762%* 1
MWD 0.200%%  0.907%* 0.306%* 0.8817%* 0.749%* 1
pH 0317%F  0.474%* 10.205%* 0.478%* 0.633%* 0.405%* 1
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WDPT, water drop penetration time; OC, organic carbon; OCsua), organic carbon of sand fraction; OCcay), Organic
carbon of clay fraction; OC;y, organic carbon of silt fraction; MWD, mean weight diameter.
** * and ™ including significant at P<0.01, P<0.05 and not significant; respectively.
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Abstract

Background and Objectives: Soil water repellency (SWR) is a soil characteristic that creates strong
resistance to water penetration and decreases infiltration time from a few seconds to hours, days or weeks.
The undesirable consequences of SWR have received interest from the scientific literature. However, the
SWR has some beneficial aspects like increasing aggregate stability. Although several authors have reported
the soil organic carbon as the origin of SWR but it seems only some parts of the soil organic carbon are
hydrophobic and are involved in SWR. Thus, the aims of this study were: (a) to determine which soil
organic carbon pools are linked with SWR, (b) to assess the impact of SWR on aggregate stability and (¢) to
determine which vegetative cover produce more hydrophobic organic compounds and contribute to SWR.
Materials and Methods: Soil samples were collected from the 0-5, 5-10 and 10-20 cm layers of the
lands under different forest tree species including Populus caspica, Oak (Quercus castaneifolia), Alder
(Alnus glutinosa), Bald cypress (Taxodium distichum), Loblolly pine (Pinus taeda) and Juniper
(Juniperus polycarpos). The soil samples were analyzed for organic carbon content, pH, water repellency
and aggregate stability (MWD) and were also separated to different organic matter pools based on particle
size fractionation. The experimental variables were soil depth and kinds of vegetative cover and the data
obtained from the soil samples were analyzed statistically by a two-way analysis of variance (ANOVA)
using a factorial experiment with completely randomized design and 30 replications. Also Pearson linear
correlation was used to indicate the relationships between the measure characteristics.

Results: The vegetative covers and soil depths had significant impacts on SWR and the measured soil
properties. The highest water drop penetration time (WDPT) was measured for the surface soil layer (0-5
cm). About 13.33 and 3.33 % (n=30) of the samples collected from the soil surface under P. taeda and T.
distichum had the more than one hour WDPT (extremely repellent class). In contrast, the lowest SWR
classes were mostly observed under the vegetative covers of P. caspica, Q. castaneifolia and A. glutinosa
which were broadleaves tree species. The water repellency decreased with soil depth and 82.22% of the
soil samples collected from the 10-20 cm layer of all tree species (n=180) determined as wettable soil
(WDPT< 5 s). The Pearson linear correlation showed a positive relationship among SWR and total
organic carbon (r=0.19, P<0.01), But, there was the strongest relationship between SWR and organic
carbon content of sand fraction (r= 0.64, P<0.01). According to Pearson correlation, The SWR had a
positive impact (r=0.20, P<0.01) on aggregate stability measured as mean weight diameter (MWD).
Conclusion: The strong correlation between SWR and the organic carbon content of the sand fraction
indicates that this fraction contains organic compounds that contribute to SWR. Increase in soil pH and
extent of decomposition of soil organic matter, however changes the solubility of soil organic matter and
decrease SWR. As the soil aggregation depends on the total soil organic carbon content, the stability of
aggregates is affected by hydrophobic fraction of soil organic carbon. Despite the extreme SWR in
coniferous, Considering the undesirable quality of soil under coniferous trees such as low pH, MWD and
organic carbon content, it is recommended to use discretion in the selection of these species for
afforestation and reforestation projects.
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