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Table 1- Texture, salinity, acidity and amount of soluble elements in the soil of the project site

Clay  Silt Sand Na Mg Ca K S04 Cl HCO3 EC (M) s
- - ds/m Depth(cm
2oy (Mgikg) » 55k s o5 b pth(em)
19.8 8 72.2 1071.2 1296 40320 106.7 9400 3106.3 10522.5 19.2 7.8 0-30
15.8 30 54.28 23933 4968 24480 160 10000 33281 6405 98 7.4 30-60
C"b 6‘;‘&;99&_;“@:50%—* Jods
Table 2- Water quality characteristics of the project site
- 2-
HCOs Cl K SO4 Na Mg Ca EC oH @)U s
ds/m
(Mg/Li) =) f;o‘\"‘ (Date)  (Season)
g K
366 2387 235 2022 43999 2829 5580 128.5 6.7 RGO
2014/09/22 Dry
AAVAR
183 31284 61.7 1162 16585 864 3060 62.6 7.6 a wsb
2014/04/09 Wet
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Table 3- Kolmogorov-Smirnov test results for the studied variables

Y C\s t\;s)\ Sleokss Ju
Cover Height survival Year
0.973 0.598 0.033 1394
0.959 0.709 0.511 1395
0.714 0.964 0.356 1396
0.264 0.552 0.276 1397
0.275 0.434 0.792 1398
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Table 4- Variance analysis of traits in 2019
(cm) jiiy b ks cm) ¢ls ) ek
Cover Height Survival "
P P . /’\.o.a A & <
ol e ol [ ol € B .
N N e s w als) Ol s
F Sl st F Sl st F Mean ™7 Df Sources
Mean of sum of Mean of  sum of sum of
squares squares squares squares squares squares
S
96.223"™ 50329.069 485.877  0.338™ 49.254 98.507 0.072m 0.167 0.333 2 >
Block
LAJ
2.922" 1528.570 7642.8 2.426" 353.428 1767.138 4.623™ 10.633 53.167 5 I
Treatment
(158
523.046 5230.46 145.680 1456.801 2.300 23 10
Error
13359.2 3322.446 76.500 17 &
Total
" - ‘ I - .
535 66.9 R

CV(%)

Sl gime B 3525 pas s
No significant difference«ns

BT Cla.w 53 by gme Vsl 5 gy FF

Ao 0 CEM): S gme M 55y ¥
Significant difference at the 1%* *

Significant difference at the 5%*
YWAA e sal Q*‘Z‘.:J.g olw w?uhf dslie =0 Jsas
Table 5- Comparison of the average traits harvested in 2019

Halocnemum Atriplex Halostachys Aeluropus Salsola Suaeda 6&5 55
strobilaceum halimus caspica littoralis imbricata fruticosa )
Plant species
Slee ks
5.00a 0.33c 4.33a 1.33bc 3.67ab 4.33a
Survival
cm) ¢l
30.9ab 10b 36.8a 16.1ab 35.6a 27.1ab { )t ’
Height
cm) i b ks
63.3a 11.6b 63.4a 44 5ab 75.8a 58.6a om) iy g
Cover

S. , H. caspica H. strobilaceum fruticosa
5 H. caspica &8 s glis,l ¢p 5VL 5, imbricata

A s Se3lul Simbricata 458 5o iy b o S5

Ll Az 50 0 CL“ 5o beSle o ls gime BMas| pue Bl ol Gy
The same letters indicate no significant difference between the means at the 5% level.
N sl Kby AV Sl claesls Lulls 4520
gl 5 aoss K b 5o Sleekss 55, 458 p slas
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Table 6- Variance analysis of traits in 2018

(cm) jiiy b ks cm) ¢ls ) Sl
Cover Height Survival
P [€ane P [€ane L Z. {ooze A2 el
Sil S ol i
Sl e Slay e Sl e a3l Ol e
F Ol E Sl F Olay e
7 Sum of 7 sum of Mean Sumof  Df  Sources
Meanof  squares Meanof  squares of squares
squares squares
squares
Sk
0.247ns 95.28 190.57  0.171ns 19.132 38.263 0.389ns 0.722 1.444 2
Block
Sl
3.404* 1314.2 6571.29 3.311* 371.19 1855.95 7.593** 14.09 70.44 5
Treatment
(158
386.09 3860.98 112.123  1121.230 1.856 18.556 10
Error
10622.8 3015.44 90.444 17 &
Total
'. - \ o .
50.9 53.9 64.8 (VARCHNE U

CV(%)
EWRENA Cla.w): S gme M 55y ¥

Significant difference at the 5% *

Sl giae B 3525 pus s
No significant difference«ns

BT Cla.w 53 b gme Vs 5 gy ¥

Significant difference at the 1%* *

WAY Jl sas cils 5 olio (0 Kle anslie -V Jois
Table 7- Comparison of the average traits harvested in 2018

Halocnemum Atriplex Halostachys Aeluropus Salsola Suaeda 6&5 R
strobilaceum halimus caspica littoralis imbricata fruticosa -
Plant species
Slee )
5.33a 0.33b 4.67a 1.33b 4.33a 5.33a
Survival
(B
28.07ab 10b 36.77a 12.67b 34.63a 26.17ab em) g
Height
cm) i b ks
63.2a 16.6b 65.8a 32ab 68.3a 48.5ab em) s b

Cover
The same letters indicate no significant difference between the means at the 5% level.
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Table 8- Variance analysis of traits in 2017
(cm) jiiy b ks cm) ¢ls ) Sl
Cover Height Survival
[t
B _ . /’\.o.a A )2 &
ol €ane ol g oo ok i B}
e @als) Ol s
F NiaTe s F Sl s F Mean ~™ Df Sources
Mean of Sum of Mean of ~ Sum of of Sum of
squares squares squares squares squares squares
Sk
0.195ns 40.319 80.639 0.265ns 21.807 43.613 1.522ns 2.722 5.444 2
Block
LA.J
4.675* 965.54 4827.7  3.856*  317.089  1585.445  9.348**  16.722  83.611 5 o
Treatment
158
54.206 2065.47 82.233 822.327 1.789 17.889 10
Error
6973.8 2451.385 106.944 17 &
Total
1) Ol e o 2
67.1 67.8 63.4 ) s e
CV(%)
)‘.)Gla.a s S5y pde s B TR CL“ BN )bb;'_u abea| d42 JHE Loy 0 CEN o J\s&m e Se2 *
No significant difference«ns Significant difference at the 1%* * Significant difference at the 5%*
WAs Jl sas cils ; olio (o Kle anslie -4 Joas
Table 9 - Comparison of the average traits harvested in 2017
Halocnemum Atriplex Halostachys Aeluropus Salsola Suaeda 6&5 55
strobilaceum halimus caspica littoralis imbricata fruticosa -
Plant species
Slee ks
6.67a 0.33c 4.67a 2ac 4.33ab 5.67a
Survival
(B
8.8b 8.3b 29.6a 8.5b 28.23a 22.63ab em) Gl
Height
P L =
13.67b 13.67b 45.03a 15.42b 53.23a 39.87ab em) 2, c A
Cover

Ll Az 50 0 CL“ 5o beSle o ls gime BMas| pue Bl ol Gy
The same letters indicate no significant difference between the means at the 5% level.
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Table 10- Variance analysis of traits in 2016
(cm) jiiy b ks cm) ¢ls ) Sl
Cover Height Survival
[t
B _ . /’\.o.a A )2 &
ol €ane ol g oo ok i B}
N N ol e N @als) Ol s
F NiaTe s F Sl s F Mean ~™ Df Sources
Mean of Sum of Mean of  Sum of of Sum of
squares squares squares squares squares squares
Sk
1.042ns 193.771 387.543 0.76ns 191.049 382.097 0.747ns 2.467 4.933 2
Block
Sl
4.507* 838.389 3353.556 3.310*  821.899  3287.97 0.485ns 1.6 6.4 4
Treatment
158
186.006 1488.052 248293  1986.343 33 26.6 8
Error
5229.151 5656.037 37.73 14 &
Total
1) Ol s
39.2 474 36.2 ) Sl e s
CV(%)
)‘.)Gla.a M| 5 g pas ns B TR CL“ BN )bb;'_u abea| d42 JHE Loy 0 CEN o J\s&m e Se2 *
No significant difference«ns Significant difference at the 1%* * Significant difference at the 5%*
VA0 Jlu sis cils s Slio Kl anglio =V S
Table 11 - Comparison of the average traits harvested in 2016
Atri_plex Halostz?lchys A_elurop_us _Sals_ola Sugeda 6&\5 85
halimus caspica littoralis imbricata fruticosa
Plant species
Sleo
4.33a 4.67a 3.67a 4.33a 5.67a
Survival
W)
61.2a 39.4ab 16.2b 47.7ab 46.5ab em) gl
Height
cm) yide G ks
50.4a 46.6ab 22.6b 64.1a 62.6a om) s g S

Cover

el Sleekiy s OlS <bLsS \-hg,w..fv'b Ao i
ks oz 5 Ahalimus s t\.&.}')\ e AL S, sba
VY Jax) oz saalis Simbricata ) iy b

ol 22500 CL“ By \.hug.u\...a O s g BOs s va\.u ol Gy
The same letters indicate no significant difference between the means at the 5% level.

s LSS =AY Il lresls uilsly 4 5w c\w
&8 T W e Gl oS ams e plas csls
VY Joas) wsslws o L obsae Ol 5 oo ol



ORI PPUIR SV J0 -0 B vy
Table 12- Variance analysis of traits in 2015
(cm) jiiy b ks cm) ¢ls ) Sl
Cover Height Survival
[t
B _ . /’\.o.a A )2 &
ol €ane ol g oo ok i B}
F Sl o F Sl s F Mean =™ Df  Sources
Mean of Sum of Meanof  Sum of of Sum of
squares squares squares squares squares squares
Sk
1.324ns 182.115 3064.229  0.593ns 109.85 219.7 1.306ns 3.2 6.4 2
Block
Sl
4.066** 559.271 2237.083  3.604* 667.1 2668.4 1.592ns 3.9 15.6 4
Treatment
158
137.565 1100.517 185.1 1480.8 2.45 19.6 8
Error
3701.829 4368.9 41.6 14 &
Total
1) Ol e o 2
CV(%)
)‘.)Gla.a s Sz pAe s Ao\ CL“ BN )bb;'_u s S99 S Loy 0 CEN BY) J\s&m s S99 #
No significant difference«ns Significant difference at the 1%* * Significant difference at the 5%*
WAY Il sis cuils y Olio (o Kle anylie —\Y S
Table 13 - Comparison of the average traits harvested in 2015
Atriplex Halostachys Aeluropus Salsola Suaeda S 68
halimus caspica littoralis imbricata fruticosa o
Plant species
'\.Ab ..
6.33a 8.33a 5.33a 6a 7a S
Survival
W)
53a 28ab 12.6b 40.2a 32.6ab cm) Gl
Height
P L’ o
43.7a 39ab 19.3b 54.06a 50.73a em) s, c A
Cover

The same letters indicate no significant difference between the means at the 5% level.
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Table 14- Composite variance analysis of harvested traits of S species
(cm) jiiy £l ks (cm) gl Slesks
Cover Height Survival
z Eag ~ [ Ean Lol e
Sl Sl Slay sl Sources
F =2 Sumof F =2 sumof F Mean 7 pf
Mean of squares Meanof  squares of Sum of
squares squares squares  Sduares
Ssh
2217 635.961 1271.922 2415 348501  697.001 3.448 7.453 14.907 2
Block
Sles
14.004**  4017.835 16071.340 9.047** 1305.498 5221.993 15522** 33553 134.213 4
Treatment
Ju
2.578* 739.563 2058253  8.408** 1213.259 4853.037 16.355** 35353 141.412 4
Year
SlesiJl
1.410ns 404.622 6473.951 2397ns 345817 5533.077 1.297ns 2.803 44.853 16
Year sk Treatment
L
286.905  13771.420 144.298 6926.3 2.162 103.76 48
Error
40546.8 232314 439.14 74 &
Total
‘. - \ ‘e - .
52.9 614 58.5 V) &l 2
CV(%)
Sl giae B 3525 pus s BT cku 53 s gme Vsl 5 gy FF a2y 0 cku 53l gme Vs 5 pmy ¥

No significant difference«ns

Significant difference at the 1%* * Significant difference at the 5% *
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Table 15 - Comparison of the average traits of 5 species

Atriplex Halostachys Aeluropus Salsola Suaeda 6»\.,5 IR
halimus caspica littoralis imbricata fruticosa Plant species
vj\.m:v\i)'
2.33c 5.33ab 2.73bc 4.53abc 5.6a
Survival
(cm) tu:)\
28.5ab 34.11ab 13.22b 37.29a 31.01ab
Height
(em) jidy b ks
27.22b 51.98a 26.7b 63.1a 52.06ab TTRE
Cover
The same letters indicate no significant difference between the means at the 5% level.
S50 Ly cov sdd cuils y Sliv (:Soke awlie V8 Jsux
Table 16 - Comparison of the average traits in 5 years
) Ju r;‘«—?. Ju P o Ju £9° Ju Jsl Jl L;==\~~§ FKY
5 year 4 year 3 year 2 year 1 year Plant species
Sle;
2.8c 3.2c 3.4c 4.53b 6.6a
Survival
(cm) E_Lés)\
25.12bc 24.04bc 19.46¢ 42.2a 33.3b
Height
(€M) jaiy £l kb
50.79a 46.24ab 33.4b 49.29% 41.37ab vTRE
Cover
The same letters indicate no significant difference between the means at the 5% level.
ol Jl 4w b 4,8 s cou bassls el 4y e s 8 CJL SLL Jl an slaesls by 4 2

H. strobilaceum x5 4 Ly o Sleossy o YL oS sl S8 g5 Dl Cov Olio Ll &S was e plas S
e g3 CL: s oy iy 5 H. caspica &8 4 late &u:)\ Slandlcalosss s g slaeky Jyog s gme Jlo
A Jsas) el S.imbricata «,8 4 by, 0395 L s Olao 5“6“" Goo ol 5 Jle blis

AV Joas) cwl
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Table 17- Composite variance analysis of harvested traits of 6 species
(em) jiiy b ks cm) ¢ls ) Sleo ks
Cover Height Survival
~ I €ann ~ I €ane 2. Foome A2
R ol o G Wt
Ol e ey e ; Sl e @l
E Sl F Sl E Olay Sources
7" Sum of 7* Sum of M Sumof  Df
ean
Mean of  squares Mean of  squares of squares
squares squares
squares
Ssh
0.733 246.2 492.3 0.77 77.64 155.29 0.832 1.55 3.11 2
Block
Sles
9.555** 3209.9 16049.6  9.421** 949.1 4745.6 21.73**  40.62 203.11 5
Treatment
Ju
7.941** 2667.7 53354  3.635**  366.17 732.35 1.45ns 2.72 5.44 2
Year
Slesdl
0.891ns 299.2 2992.3  0.459ns 46.29 462.91 0.22ns 0.41 411 10
Year s Treatment
(1558
335.9 1142.7 100.74  3425.45 1.86 63.55 34
Error
3629.3 9521.63 279.33 53 &
Total
.. = \ 25 — .
59.4 58.7 64.5 ) s a2
CV(%)
Sl gtae B 3525 pus s BT cku 53 by gme Vsl 5 gy FF a2y 0 cku 53l gme BMas 5 pmy ¥
No significant difference«ns Significant difference at the 1%* * Significant difference at the 5%*
Table 18 - Comparison of the average traits in 6 species
Halocnemum Atriplex Halostachys Aeluropus Salsola Suaeda WS s
strobilaceum halimus caspica littoralis imbricata fruticosa o
Plant species
Slee s
5.67a 0.33c 4.56ab 1.56¢ 4.11b 5.11ab
Survival
(P
22.6b 9.4c 34.4a 12.4¢c 32.8a 25.3ab e G
Height
cm) i b ks
46.72bc 14d 58.07ab 30.63cd 65.78a 48.97abc em) 2, c A

Cover

The same letters indicate no significant difference between the means at the 5% level.
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Table 19 - Comparison of the average traits in 3 years

= Jl r)Lé—‘—: Ju P o Ju 6&\.3 ‘\5;
Fifth year Forth year Third year Plant species
.L‘a ..
3.17a 3.55a 3.94a e
Survival
Ui,
26.1a 24.7a 17.7b em) gl&
Height
PR L -
52.88a 49.06a 30.14b cm) s b b
Cover

The same letters indicate no significant difference between the means at the 5% level.
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Abstract

One of the problems of the implementation department in the category of biological restoration
of the edge of deserts is the lack of species diversity that is compatible with the existing conditions
and how they are established. The natural capabilities of the wetlands of Kashan Salt Lake were
identified during a research project under the title "investigating the characteristics of
geohydropedology and vegetation on the wetlands deserts of Iran for their biological restoration
(recognition of habitat capability)" and were zoned areas with different salinity and groundwater
levels. Using the information of the mentioned plan, for the enrichment of species diversity and
the biological restoration of the wet margin of the Salt Lake, the establishment of six species of
Suaeda fruticosa, Halostachys caspica, Atriplex halimus, Salsola imbricata, Halocnemum
strobilaceum, Aeluropus littoralis was evaluated based on the random complete block design
under species treatment in three replications. The main evaluated characteristic was survival rate.
Despite the different vegetative form of one of the species (Aeluropus littoralis), traits such as
height and canopy diameter were measured to express the importance of each species in producing
camel fodder and preventing wind erosion during the five years of project implementation. The
results were analyzed with SPSS software and it was determined that the species H. strobilaceum,
S. fruticosa, H. caspica and S. imbricata have the highest survival rates during five years with
51.5, 46.4, 41.4 and 37.4% respectively, which is significant considering the dry farming and
taking into account the results of the cultivation and restoration projects that were carried out by
the implementation department in such areas and most of them did not have a favorable result.

Keywords: Salinity, biological restoration, wet margin, Kashan Salt Lake, establishment.



