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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.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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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.



Y (0 55 sl 3 10535 50 4llas) (5350585 50585503 31 ealitl s (gla 555k 5 ool OLISan 5 Oz (B2 s Ju

SO Gy bl s slaadls S 4 ar g b baaly Dot b st e Sl Ay
ol s (BN 2o b 0 Siole b S Slis (V) dsles) (YorV)
bl Culgns 5 edd Al (V) aslee 5l oslazal U (Bra) 2o o 4wl il 3 & aalsl s
S awles dgad a6l gla3 s il 8 SV u.:i;l.:a S de DVsles

Er =R2+[Z272] R1+4Ex (1) dsles

Eq.1.
aiey s S m deolB EX S o 3 on | O gy o (o hes) a8 RLD dslas ol
St o o w2 Oseists Ol 53 ades gLl Re e dos o S b e
sl A Gy Calis Br e s v  alo) ) Ao ey Cwlbis Byl

(e hes)

Er
Era=
2NRex

(V) ddsles

Eq.2.
s 5 (V) asles 51 edel s & ET e Sl (Er) e e 4 UL Jiole b 5 5 sl opl 5o

AT o s 40 (NREX) Lilos S iy O gai; b Sl da a5 gl (gladil>
CMJ@LX; -y

by oolidimes B3l g5 5 ok ( ALS b Ghle b E 5 205l 0 b i) ool Joir

MJ&QL.:,.’ “)QML‘S‘)‘:JJM)N dt}-‘)kdu

LSJ'.’)‘S“:'E‘.LS))JZ’°“L5)">_)1’A';}“‘.’ L&&s‘ﬂ G asﬁu.»)\ QU})J u,.i))la,\,;‘x.:@jcbu»«.:ls

&:,.w‘ OML:..AJ.»U 0 GJLQ.AZ Jg.w B 4.5.2.«.&! wuwﬁ) PR 9 Lf’ab‘



VET Dbl Vol IVl ¢ oo i Blivs 5 U8l 42 vY

b o Sdn b @le o Ghdy gb b K (2L obl ladsly fols aalllans ) se it
Voedd 4 e TA g serme S Ll 5 Ll waas Sds L Er g Gl
3 e aised 5 5 heste g b w5 SLI SN sl VUG g b e Sl pladped

el 0 g8 oS b L K

w&séj‘,.oadh;aJ: u:'J"Lv\lJﬁ sy CJ; :inﬁqbﬁf@w—\ J‘gb

Tablel- Results of Annual Erosion Rate Estimation in the Study Area
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Fig.5. Distribution of Sampled Points on the Land Use and Geology Map in the
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