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Figure 1- The location of Dehaghan county and control and study sites of a) Astane and b) Gelisar regions
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Figure 2- The view of pit-seeding of P. ferulacea in Astane Sefla region (right) and seeding A. frichophorum in

Glisar region (left)
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Table 1- The average of vegetation, litter and soil covers and density of plant species in study regions

S il FHE PV 9
Gelisar region Astane region
€l el Sl ool s f ol aals Sl ol
R E’-_y ekl Control site Study site R t_y ekl Control site Study site
Species names Species names :
and S5 oS5 and IO F
cover types Densit Densit cover types Fﬂj Densit
Cover Cover Density Cov Cover
y y y
VA (nfm?) er )
(n/m?) (n/m?) (n/m?)
VA
. . Agropyron
Achillea santolina 0.15 0.05 -— -— 3.62 215 138 0.50
trichophorum*
Agropyron )
) -— - 0.93 5.63 Acantholimon sp. 0.04 054 —— -—
trichophorum*
Artemisia aucheri 0.03 0.70 - - Agropyron gentery 0.03 0.69 0.15 1.45
Astragalus cephalantus* 0.60 2.35 0.15 0.43 Ajuga chamecistus 0.04 0.54 0.5 0.88
Astragalus curvirostris 0.15 0.10 - ———  Astragalus adsendens 0.04 0.61  0.02 0.35
Astragalus Astragalus
0.03 0.03 -— -— 0.04 031 040 1.33
macropelmatus cephalantus*
Astragalus
Bromus tomentellus* 0.18 1.13 0.13 0.45 ) B 0.19 0.17 013 0.08
darlingtonii
Centauren virgata 0.03 0.40 - - Astragalus effusus 0.19 0.31  0.05 0.15
Conrolrulns arrensis - - 0.05 0.03 Astragalus susianus 0.23 223 020 2.55
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Sl il FHE PV B9
Gelisar region Astane region
€l ol Sl cole s 6l s Sl ol
SR 4 f Control site Study site SR # f Control site Study site
Species names Species names
and S S and .,4,1{' oSl
cover types Densit Densit cover types "S‘j " Densit
Cover Cover Density Cov Cover
y y y
) (n/m?) er )
(n/m?) (n/m?) (n/m?)
()
Cousinia cylindracea* 0.15 0.60 0.03 0.05 Astragalus verus* 0.50 6.54 0.18 1.80
Echinops leiopolycerus* 0.23 0.68 0.23 0.65 Bromus tomentellus* 1.81 477  1.38 3.43
Geranium tuberosum 0.85 0.15 1.55 0.35 Daphne mucronata —_— -——  0.05 0.80
Gundelia tournefortii -— —-— 0.03 0.50 Eragrostis sp. 0.85 054 040 0.23
Noaea mucronata 0.68 1.50 0.35 0.40 Euphorbia bungei 0.08 0.11 o0.18 0.35
Phlomis olivieri 0.05 0.25 - - Noaea mucronata 0.35 0.61 0.10 0.28
Prangos ferulacea* - —_— 0.05 0.10 Prangos ferulacea* —_— -—— 018 2.60
) ) ) Psathyrostachys
Scariola orientalis* -— - 0.07 0.80 . 0.08 115 0.10 0.60
fragilis
Stipa hohenackeriana 0.13 0.58 -— -— Ranunculus arvensis 1.46 054 1.63 0.45
Taraxacum roseum -— —-— 0.60 0.20 Scariola orientalis* 0.54 050 1.03 1.33
Thalictrum isopyroides 0.25 0.20 — — Scorzonera sp. 0.69 0.31  0.50 0.20
Tragopogon caricifolius 0.05 0.40 0.15 0.20  Stipa hohenackeriana 0.27 092 0.28 0.95
Trigonella elliptica 0.03 0.10 - - Taraxacum roseum 0.31 038 0.85 0.63
d.j\_....&.» o
g 2.10 1.40 0.35 0.37
Annual phorbs
S W8
oS 1.75 0.55 1.35 0.98
Annual grasses
WS iy bu s 28.2
S o B 13.27 10.74 23.49
Vegetation cover 3
A 9.15 2.68 8.5 15.38
Gravel
S N
- 6.13 2.30 5.62 5.97
Litter
S 57.6
] 71.45 84.28 55.16
Soil 5

st s 3 s S
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Table 2- The average of some of soil properties in study regions
Gas . e il AL o sasa o5 Sas S ds 05 S o wd
Senth alllae s pe adae SO =R Apparent specific Organic Carbon concentration in
P . EC Soil weight carbon soil profile
(cm) Study region ms pH texture
(ms) (g/cm3) ) (g/m?)
sl .
¢ 0.48 8.35 Si-C-L 1.29 1.01 5053.7
D s -
Control site
Gelisa . .
r W 2ol 055  8.34 Si-C-L 1.36 0.70 8820.0
0-25 Study site
Sl M 0.59 8.20 Si-C-L 1.32 1.90 6928.0
Control site
Astan
S\dlae ol
e < - 0.68 8.23 Si-C 1.23 1.70 8018.1
Study site
3 i-
. - 031 ga7 CoreSi 1.49 0.71 5053.7
Hlls . C
Control site
Gelisa
s ol .
r < : 0.32 8.32 Si-C 1.23 0.72 8820
25100 Study site
sl .
Sl 0.36 8.28 Si-C 1.23 1.35 6928.0
Control site
Astan slas cole
e < i 0.36 8.25 Si-C 1.47 1.65 8018.1
Study site

e 0 0S5 B el 3w e 2 S s (S il i B) il 0 33 S SOl ¥ Jsan

Table 3- The average of carbon concentration (g/m?) in some of the study plant species

slen r\x\ oS S) r\.,\s\
L Aerial organs Underground organs
6:»\.5 43,5 . .
oS el e b sylateal olas oS el e b syt olas
Plant species . .
Carbon concentration Standard error Carbon concentration Standard error
(g/m?) @/m2)
Bromus tomentellus 1.962 0.009 12.682 0.054
Agropyron trichophorum 4.63° 0.30 1.74b 0.009
Astragalus verus 15.90¢ 0.017 1.48¢ 0.002
Astragalus cephalantus 5.80¢ 0.010 0.69¢ 0.001
Prangos ferulacea 2.99¢ 0.008 0.56° 0.002
Scariola orientalis 2.41° 0.007 0.39° 0.000
Cousinia cylindracea 1.449 0.003 0.29% 0.001
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Figure 3- The average of concentrated carbon in litter and vegetable organs (a,b) and soil profile (c,d) for control
and study sites. Red lines refer to standard error of mean of concentrated carbon
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Abstract

The increase in greenhouse gases emission over the last century has led to perturbation in the
carbon cycle and has increased concerns. Therefore, the present study evaluated rangeland
biological rehabilitation practices with native and cultivated plant species on carbon
sequestration in Dehaghan region bushlands. For this purpose, two biological projects, including
seeding Agropyron trichophorum in the Glisar region with a 17-year-old record and pit-seeding
of Prangos ferulacea with a 10-year-old record in the Astane Sefla region were evaluated. Soil
and plant sampling was carried out in the spring of 2013. Afterward, the carbon concentrations
in soil and plant samples were evaluated based on Walkley black and Combustion Methods,
respectively. Results also showed that the carbon sequestration capacity in the seeding of A.
trichophorum in the Glisar region and pit-seeding of P. ferulacea in the Astane Sefla region has
increased to 37.4 (on average 2.2 ton/ha/year) and 10.1 (in average 1.01 ton/ha/year) comparing
to control region, respectively. In general, A. trichophorum seeding project has been more
successful than P. ferulacea pit-seeding in terms of increasing carbon stabilization. The results
also showed that Astragalus verus and Bromus tomentellus species have a high potential for
carbon stabilization compared to many rangeland species in rangeland improvement projects.

Keywords: Rangeland planting, biological practices, carbon concentration, Agropyron sp.,
Prangos sp.
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