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Abstract

Erosion is the main factor in the process of land degradation, which has left significant
effects in many ecosystems of the world during different eras. 75% of Iran's lands are
subject to erosion, and the Darbadam catchment in northeast of Iran is no exception.

In this research, dendrogeomorphology technique has been used on the exposed roots of
juniper trees with the aim of estimating sheet erosion rate. Using selective sampling
method, 28disc samples were done from the roots of juniper trees. Then, by macroscopic
and microscopic analysis of the roots in the laboratory, the exact year of root exposed from
the soil due to sheet erosion was determined. In the macroscopic analysis, the index of
sudden changes in the width of the growth ring, and in the microscopic analysis, the
indicators of the changes in the size, number and orientation of the vessels, the size of the
lumen of the cells and the size of the fibers were measured indicating the exposed of the
roots from the soil.

The results showed that the annual erosion rate is less than 1 mm per year. The average
annual erosion rate in trees less than 50 years old is 0.52 mm and for trees between 50 and
100 years old it is 0.33 mm which shows the positive effect of tree roots in soil protection.
The highest annual erosion rate was recorded in pastures with poor coverage and the lowest
rate in forests with low canopy cover. These results showed that there is a positive
relationship between the degree of slope and the amount of sheet erosion. Finally, it was
found that the technique of dendrogeomorphology is a suitable, low-cost and easy method
for estimating the erosion rate in areas with juniper tree species.

Keywords: Sheet Erosion, Dendrogeomorphology, Dendrocornology, Darongar basin,
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Fig.1. study area location



rjéz)w A}aym@blﬁbm}l:ﬁ\fu- YA

5 SIS SNy SO 5 e s e —Ab g bl dlie ol s adlee )
Oreve 1855 sbaaldds 5leslinal b (i Sllas 51 5 ool gy Sl b ooy K500
g rlJ&lAI’CG|S JIsle s &S« s ASTER g5 WLl asds Jda 5 Vi Y0 Ll (N
s 23 33 53 Gl ges ol dee cgloslgale olist 3l eliiel b e el 0 Ly (glanis
S Sl bles gy sl ulidelS 5 mbid s (SIS 5 Shs RIS KA sl

Al s ol a3 Ol g3 e O sladds Sl 4 gad YA

S S 4 slaslulls (o o gl p (6ol s sas (sl_<;.a b s S VWA 5oL s (6ls 0k ges
ol M Waaly ) 5losl Jaw 5 ladgad poled el 50l ja gl adyy SB 6 mhaw U S < sl

J;J; J.EL.A o&:ﬁbji oo

Gl 5 A &absT gl sl —Y-Y

Vo BT S5 o sSes Soe LT G e S A e e 53 4 w500 a5
55 Sbe Ul g s a3 G5 88 15 5SS Jsleee 53 (a3l 3101 51 5SS 5 sl

s St Jgeme glsn 53 ole Ve w ( mBls o310 3 5855 Sl Y B LS 5)
5 Olo Cilie 65 Dlrys b slaesbans 3 eslizal L 00 Kt 51 dny o sKws Sl 50T sl s
03Ul U s (Y ol [S5) A3l i 5 aladle BB iy, sladile €S i LS i
laile ool Lbye 5 dby sloail sl O 4 Juaze TSAPWIN Jisile i 5 LINTABG olSes i
St 255w s Son 5T Gl ol g sladipnd 3l p 55 ,Sn olSis Sl eslinal L (g S50l
(A b gladde e s Gladisl Zaos Gly b ag 0550 Yo B0 ol 4 S3U Sl
oY o) e A Sl S Al Dl Sl eslial L opgis Sn skt ag SEU sla

Sl e S d)bﬂw&; Sos %ﬂﬂj&ﬁjudﬁ aalsl s (Y Jﬁ)@ﬁ;\} L;Jj,i.—dj;i:ﬂ

A arlows Digimizer jisle 3 51 eslizal L a5l oS15 5 sl o3l o e A3y 4l



Yq 63}5}3)}»}35}).\;})‘0)\.&‘Ldldj)}u@’bjﬁ CJJ L;’L.’.)J‘ (’ADJ.?“JL"‘

Lai gos (g3lwoslel 5 (g5l Ky # 50 F F co3) Oy m slaads; 3l (5,05 paiged oo ¥ 5 Y S

.‘_;':5-).: 6..»\.'...53 o\g axdlao ‘5|ﬁ

Fig.2. 1, 2: Sampling of exposed tree roots; 3, 4, 5 and 6: Staining and
preparation of samples for tree ring analysis and dating.
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Fig.3. Cross-sections of sampled Juniper trees in the Darbadam watershed for
macroscopic analysis.
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Fig.4. Study of growth rings using a light microscope at 30x magnification. In image A,
taken before root emergence, the vascular cells exhibit a specific arrangement. In
images B and C, taken after root emergence, the arrangement, density, and size of the
cells have deteriorated.
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Tablel- Results of Annual Erosion Rate Estimation in the Study Area
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