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Tablel- Physical and chemical analysis of marls in Dorahan area

bl rer Olaik. _ _
) s (e oo ke Al t\.,.zl K & Al il dds anadly adse ol anad  SSUcglae
Geographical sl ) .

orle coordinates Cl- Na* : Clay Silt Sf;‘]d SP CaSO0q4 B.D P.D T.N.V. PH. E.C.

A ] meg/l  meg/l Texture % % 0 % % g.cm3 g.cm? % of paste ds.m-1
Lat Lon

1 D4 3500275 519721 699 204  SiltyClayloam 39 455 155 45 0 1.25 255 265 7.99 0.43
2 D6 3500120 519642 596  1.39 Clay 43 32 25 48 0 121 2.66 155 7.93 0.53
3 D8 3499827 519666 6.47  1.63 Clay loam 325 40 275 43 0 1.27 259 49 8.05 0.45
4 D21 34983 519650 7.01 141 Clay 43 335 235 49 0 121 2.66 225 7.95 0.45
5 D29 3497166 519659  6.49 1.99 Clay 415 335 25 52 0 1.22 2.65 23 7.96 0.42
6 D39 3496166 518797 7 153 Clay loam 39 32 29 47 0 1.25 264 18 7.98 0.56
7 DML 3500151 518206 7.02 193 Sandyclayloam .. 0o g6 28 0 131 253 305 8.02 0.43
8 DM2 3500131 518220 7.01 1.783 Sandyclayloam 275 14 585 28 0 1.34 251 355 8.06 0.36
9 Rock 3500120 g5igogy 599 2.28 - 105 6 835 26 0 1.26 2.54 38 7.89 1.82
10 D41 3495512 518877 65 176 Clay 4 28 31 39 0 1.22 2.65 295 8.01 0.42
11 D45 3495651 519200 6.9 17  Sandyclayloam 33 165 505 27 0 1.32 2,52 36 9.05 0.43
12 D6l 3494021 520244 601  1.58 Clay 45 24 31 48 0 12 2.67 50.5 8.09 0.43
13 D62 3493904 520229 598  1.48 Clay 49 235 275 38 0 1.19 2.68 4 7.93 0.48
14 D64 3493668 520216 6.01 19  Sandyclayloam 335 20 465 32 0 1.33 2.54 39 8.07 0.43
15 D65 3493600 520339 5.99 1.73 Clay loam 37 24 39 48 0 1.26 2.61 50.5 8.24 0.40
16 D67 3493460 520431 75 1.45 Clay 4 32 27 M 0 121 2.65 37 8.03 0.46
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Table 2- Physical and chemical analysis of Marls of vastegan region

s, ks 2B A b e
J\S r.au\.w . Z Z . . - e .
i - . AW Al Ll - W asd g Arews]s o A o) L S e las
“ Soordinates o Nt e E e e Dokl s, e S
meg/l meg/! Texture Clay Silt Sand SP CaSO4 B.D P.D TNV % PH. E.C.
e Jsb % % % % % g.cm? g.cm? B of past ds.mt
Lat Lon
1 S114 507388 3513003 1.07 1.12 Clay 47 37 16 47 0 1.29 2.59 15 7.82 0.41
2 S129 502713 351559 1.06 1.38 Clay 415 37 215 36 0 1.28 2.57 45 7.85 0.47
3 S131 500945 350902 1.23 1.33 Clay loam 37 35 28 41 0 1.33 25 42 7.88 0.45
4 S134 500875 350924 1.02 1.38 Clay 43 31 26 39 0 1.32 2,51 41 7.76 0.47
5 S139-1 498047 350894 0.86 1.15 Clay 47 325 20.5 48 0 1.27 2.57 315 7.73 0.40
6 S144 496229 351296 1.62 1.92 Clay 49 29.5 215 55 0 1.3 2.54 10.5 7.71 0.33
7 S170 495822 351356 0.99 1.23 Clay 43.5 33 235 44 0 1.29 2.53 205 7.79 0.44
8 S75-1 494484 351724 1.28 1.35 Clay 41 375 215 46 0 1.32 2.56 32.5 7.95 0.47
9 S75-2 494480 351725 0.76 1.98 Clay 47 36.5 16.5 42 0 1.27 2.6 26 7.88 0.34
10 S181 496078 351610 0.91 1.02 Silty clay 49 41 10 48 0 1.26 2.61 3 7.37 0.35
11 5182 499876 351590 1.03 111 Clay 475 37 155 53 0 1.28 .6 15 7.37 0.38
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Table 3- List of plant species, biological form, life span, vegetative form and their strategy in stabilizing marl and preventing soil erosion in the studied areas

Szl s 5l S sl 5 ool ca Lo SIS 50l

IS e P
e r\; s r‘*’ . . e dsb . strategy in stabilizing marl and preventing soil erosion in the
biological vegetative
Scientific name Persian name life span studied areas
form form
Aceraceae [ 3 s 0 - - _ _
Acer monspessulanum L. WS Ph Aloss g S i = s 5 dae laazy, il —es 28 iy AU
Amaranthaceae s G s - - _ _
Amaranthus albus L. M (g G Th LS S o5 SN = b claazy, — iy AU
Amaranthus retroflexus L. eygeapat Th AL A o0 S iy = b slaaiy, - iy AU
Amaryllidaceae S 5,8 - _ _ _
Ixiolirion tataricum (Pall.) Herb. Sl Cr dlas dlas o i = IS5 o5l s lodd Aty — 55 WSl 5 — iy b
Anacardiaceae K o - _ _ _
Pistacia atlantica Desf. &y Ph dloos S SN = Gaes s e brazy, uals _“J..wg Ly A
Araceae S g J§ oy - - - -
Arum conophalloides Kotschy. ex Schott. e s IS Cr 1 dlsis 98 SN = Kool 5 lods any, — i £b
Berberidaceae [ Sy - _ _ _
Berberis integerrima Bunge Slaslyy KSas Ph Al A ) SN = Gras 5 b laany; mals — 05 28 sy AL
Boraginaceae o8 8 s - - _ _
Anchusa italica Retz. RIS He dlas s o) SN = s 5 e iy il — iy £U
Anchusa strigosa Labill S o8 He dlas Al o SN = e 5 b glaasy, cals -z b
Arnebia euchroma (Royle) I. M. Johnst b s K He dlas Al o Sy = s 5 i iy il — i 2U
Lappula microcarpa (Ledeb.) Giirke TP S ES He s dlae o) S iy = Geas y oo i) cuily - iy cb
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e f\‘ sl (’L . . e dsb . strategy in stabilizing marl and preventing soil erosion in the
biological vegetative
Scientific name Persian name life span studied areas
form form
Lithospermum arvense L. Sords &ls K Th LS AL, s SN = b laazy, = 5L S5 - iy £
Onosma bulbotrichum DC. s gl K5 He dlss dlas o) SN = s 5 daw gban ) il — g b
Onosma microcarpum DC RS He s duas o) SN = das oo bais ;) drn g
Rochelia disperma (L. f.) C. Koch. byl SKs Th LS WSS o0 SN = b vz, = 3L WS 5 - nd g £U
Solenanthus circinnatus Ledeb. she B He dloais a4 SN = e b lbasy, cals - iy b
Trichodesmaaucheri DC. Sl ol gl Th LS WSS o, 90 SN = b bz, = 5Ly S5 - iy AU
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Table 4- Variance analysis of chemical characteristics of marl zones

(oot s F5s) Sla e ke

sal3l

MS(Chemical properties) DE VS
Cl Na* TNV PH EC
= = =

193.3" 1.084" 536.077 0.522 0.008 1 Sl ve

0177 0.054 175.176 0.019 0.003 24 Uas

ol sleargy (S sl S polls 4 -0 Jsas
Table 5- Variance analysis of physical characteristics of marl zones
(S s S Sl e Sl ]

MS(Phisical properties) @) Az Bl eae

SP BD PD Clay Silt Sand DF Vs
128.3™ 0.010* 0.013m 247.056™ 358.4" 1200.6™ 1 ol ag

56 0.002 0.003 25.330 51.9 99.3 24 s
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Table 6- Average and descriptive parameters of physical and chemical characteristics In the Marni region of
Dorahan and Vastegan

sl oSl Slme 5 Gl Slhre s
N Mean SD SE
obalyss 15 0.4507 a 0.04922 0.01271
EC
RLCW 11 0.4148 a 0.05384 0.01623
obalyss 15 8.024a 0.07854 0.02028
PH _
o 11 7.7373b 0.19479 0.05873
olalygs 15 33.006 a 11.32822 2.92493
TNV _
RLCW 11 24.4091b 15.51583 4.67720
olalyss 15 2.6073 a 0.06123 0.01581
PD
RLCW) 11 2.5618 a 0.03763 0.01135
olalyss 15 1.2527 b 0.05077 0.01311
BD
oBans 11 1.2928 a 0.02316 0.00698
obalyss 15 40.8667 a 8.51777 2.19928
SP
oBaus 11 45.3636 a 5.73189 1.72823
obalyss 15 33.8000 a 12.29561 3.17460
Sand _
RO 11 20.0455 b 5.17424 1.56009
| olalyss 15 27.6667 b 8.9934 2.32362
Silt
RLCW 11 35.1818 a 3.35613 1.01191
olalyss 15 38.5333 b 5.73045 1.47960
Clay _
oBans 11 44.7727a 3.84944 1.16065
. obelygs 15 1.6833 a 0.21266 0.05491
Na
o0& 11 1.2700 b 0.25834 0.07789
obelygs 15 6.5953 a 0.51324 0.13252
CI
RLCW 11 1.0777b 0.23415 0.07060

5ol Ji.)& Lol g Ol oS e Y Gy > b L;LAQKJ\,,.«



A @g\-ﬁu; Sk on

Slade (S anand Slade b SKle o Ml Lol

\cL“)J%)mM)\&Wﬁwjﬁw‘w
9 ngb\'b up‘,.am rJ:- O J)l\-s}‘})‘.)gm Ao o
.C’,\nﬂ\b.}ﬁ)\)@&ﬁ“))&&“}g&b

04

sbcy 5o S e a5l slaods ¥ Jpan s

t o) @l el oz Bl bl 5 oKy 2L
om sl &S sl plas LSl alie (ol test
oo gl asss Sal laie (S 550 sl
0355 Jlo sma A2y O CL.W 0o e a8 s

ol 5 o&aus bl S b S35 -V Jsus

Table 7- Soil characteristics of Vastagan and Dorahan regions

Lg P .
P o EC  PH TNV PD  BD SP SAND  SILT CLAY Na cl
Vegetation cover type
(W
usS" N 0.41 7.73 24.4 2.56 1.29 45.36 20.04 35.18 4477 1.27 1.07
Mean
As.ad-Da.mu K
Rt 11 11 11 11 11 11 11 11 11 11 11
o Number
Slre Gl ol
0.05 0.194 15.51 0.03 0.02 5.73 5.17 3.35 3.84 0.258 0.23
SD
<
“X'Sv i 0.53 8.01 33.87 2.6 1.25 39.93 36.9 26.31 36.78 1.72 6.55
As.su-Da.mu- Mean
‘ -
Am.el 2 16 16 16 16 16 16 16 16 16 16 16
ol Number
Sl Bl 2l
0.34 0.08 10.92 0.06 0.04 9.02 17.18 10.24 8.93 0.25 0.51
SD
ol
0.48 7.9 30.01 2.58 1.26 42.14 30.03 29.92 40.03 1.53 4.32
Mean
Sloss
Total 27 27 27 27 27 27 27 27 27 27 27
Number
Slre Gl ol
0.27 0.19 13.59 0.05 0.04 8.18 15.87 9.19 8.22 0.33 2.77
SD
S sl S5 AU iy g5 om (St —A S
Table 8- Correlation between vegetation type and soil characteristics
PRZL EW=EY)
5 U‘dﬁ‘m rff fj’ M).S ) M)J 2
Soxs Ayded Sl N <ol L G e T Y
EC PH TNV < BD & sand T ooy Na cr
PD SP Silt
KR Pearson 022 071 034 036 034"  -033 053 -048" -0.48" *0.66 0.98"
® M. Correlation
1) 4 Sig. (2-tailed)  0.26 0.00 0.07 0.05 0.02 0.09 0.004 0.01 0.01 0.000 0.000
N 27 27 27 27 27 27 27 27 27 27 27
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Table 9- Habitat requirement of plant types established on soils formed on marl formations

PR AS.br-Da.mu-Ci.br As.su-Da.mu-Am.el

s ul,l og\‘iw) ol
PH 8.01
E.C (dS.m?) 0.53
TNV (%) 24.40 33.87
P.D(g.cm™®) 2.60
B.D(g.cm®) 1.25
SP (%) 45.36 39.93
Sand (%) 20.04 36.90
Silt (%) 35.18 26.31
Clay (%) 44.77 36.78
Na*(mg/l) 1.72
Cl-(mg/l) 6.557
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Table 10- specific environmental characteristics of plant types identified in the studied areas
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Abstract

Due to the mineralogical characteristics of marls and the concentration of impermeable clay
minerals in the bodies of these types of rocks and sediments, the establishment and growth of
vegetation in marl lands is usually hard. This research aims to systematically investigate
relatively densely grown plant species and determine their habitat needs as well as their
protective role in the soils resulting from the erosion of the Marni formation with a bed of the
Gurpi marly belonging to the Cretaceous period with a thickness of more than 100 meters in
two regions Westgan and Dorahan in Borujen city of Chaharmahal and Bakhtiari province were
implemented. For this purpose, 65 marl soil samples were taken, and physical and chemical
tests were performed on 31 samples. Botanical surveys were performed using repeated field
visits within 180 plots, and plant samples were identified after moving to the plant museum
(Herbarium) of the agricultural and natural resources research and education center. In general,
out of more than 400 existing plant species growing in the region and on different formations, a
collection of rangelands species Astragalus brachycalyx-Daphne mucronata-Cirsium
bracteosum with a density of more than 50% can be found in the lands resulting from the
erosion of neutral marl formations (PH = 7-8) with a moderate amount of lime and minimal
presence of Na+ and CI- to be established. On the other hand, a complex colony of rangelands
species with a combination of Astragalus susianus-Daphne  mucronata-Amygdalus
elaeagnifolia can be established in alkaline marl soils (PH > 8) and with the predominance of
the calcareous component in rock and sediment in the presence of very high CI- values and as a
biological solution. Water erosion control in soils affected by the erosion of alkaline marl
should be provided.

Keywords: Biological control, sediment, erosion, soil properties.



