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Summary

This study aims to explain the characteristic spatial distribution of S
vermiculata in Deryanah coastal saltmarsh near Benghazi city, eastern Libya,
where it grows on the middle marsh and the high marsh but not on the low
marsh. The study investigated the physical environment surrounding the plant
and diagnosed the response of the plant. S vermiculata was found growing on
mainly sandy |loam soils and on microsites containing higher moisture contents
throughout the soil profile. Soil infiltration rate was lower close to the plant
than away from it. Soil Ph under S. vermiculata ranged between 7.3 to 8 with
no significant differences between surfaces and depths of the soil. Statistically (
p< 0.05) there were no significant differences between microsites close to the
plant and away from it in terms of soil chlorides, electrical conductivity, total
dissolved salts, carbonates and bicarbonates, sulphates and total alkalinity.
There was a positive correlation between biomass and density of S
vermiculata aong the marsh. Seeds of S vermiculata germinated in NaCl
solutions of 1, 2 and 4 Molar only after pre-treatment with distilled water
where they achieved 87, 57 and 51final germination percentage in these
concentrations respectively. Also seed germination was higher, 90% at higher
aternative temperature (15/25 °C) and lower, 59% at lower constant

temperature of 5 °C.
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Dependent Variable: HEMDITY

Mean 95% Confidence Ir;terval for

Difference Difference
() DEPTH (J) DEPTH (1-9) Std. Error Sig.a Lower Bound Upper Bound
1 2 -9.949* 3.485 .011 -17.336 -2.562
2 1 9.949* 3.485 .011 2.562 17.336

Based on estimated marginal means
*. The mean difference is significant at the .05 level.

a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no
adjustments).
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S vermiculata by e sl 5 4w yal)

Levene's Test for
Equality of Variances t-test for Equality of Means
95% Confidencd
Interval of the
Sig. Mean | Std.Erro Difference
F Sig. t df (2-tailed] Differencg Differencq Lower Upper
FILTER Equal variancgs .
5.063 .055 5.242 8 .001 4940 9.423E-( 2767 7113
assumed
Equal variancgs
5.242 5.463] .003 4940 9.423E-( .2578 7302
not assumed
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Dependent Variable: PH

(9)ds=

Garl s handl g Basall s Ay 8l Clad) (g 4 sine D5 8 2 oY

Tests of Between-Subjects Effects

Type 1ll Sum
Source of Squares df Mean Square F Sig.
Corrected Model 1692 3 5.635E-02 .287 .834
Intercept 1212.124 1 1212.124| 6168.886 .000
DISTANCE 8.712E-02 1 8.712E-02 443 .515
DEPTH 1.922E-02 1 1.922E-02 .098 .759
DISTANCE * DEAPTH 6.272E-02 1 6.272E-02 .319 .580
Error 3.144 16 .196
Total 1215.437 20
Corrected Total 3.313 19

dga g ae Ly GBaally mhaudl G Gl ISl daeS 8 dygiee G508 35as 0aw (10) dsaa
Gl Ge Bl 5 A Al Sl G Ay sine 358

Tests of Between-Subjects Effects

Dependent Variable: CL

Type 1ll Sum
Source of Squares df Mean Square F Sig.
Corrected Model 1535746095, 3 511915365.0 2.251 122
Intercept 5559445125 1 5559445125 24.451 .000
DISTANCE 9316125.00( 1 9316125.000 .041 .842
DEPTH 1425853845 1 1425853845 6.271 .023
DISTANCE * DEAPTH 100576125 1 100576125.0 442 .515
Error 3637973430 16 227373339.4
Total 1.073E+10 20
Corrected Total 5173719525 19
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Dependent Variable: TDS

lein dysine Cliy i) Sa ¥ Ca

Tests of Between-Subjects Effects

Type Il Sum
Source of Squares df Mean Square F Sig.
Corrected Model 1223101089 3 407700363.0 1.436 .269
Intercept 6179686524 1 6179686524 21.772 .000
DISTANCE 386487528 1 386487528.1 1.362 .260
DEPTH 823006010 1 823006010.4 2.900 .108
DISTANCE * DEAPTH 13607550.5 1 13607550.45 .048 .829
Error 4541426136 16 283839133.5
Total 1.194E+10 20
Corrected Total 5764527225 19

2 Y s Gaally whaadl (g sl g 4 Al L8 Gl 56 Juagill (12) Jsas

Gliall o (ssma (38

Type Il Sum
Source of Squares df I :an Square F Sig.
Corrected Model 28956546202 3 55218206.7 1.437 .269
Intercept 1.464E+10 1 1.464E+10 21.798 .000
DISTANCE 9120601¢ 0180.0 1.358 .261
DEPTH 195189282v 1 Y51892820 2.907 .108
DISTANCE * DEAPTH 31701620.0 1 047 .831
Error 1.074E+10 16 (1493600.0
Total 2.828E+10 20
Corrected Total 1.364E+10
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Gardl s mhad) Gl 5 30l 5 A 8l 4 Al il Slis SN (13 ) Joa

Lin ssie 38 5l 2mm ¥ Cua

Tests of Between-Subjects Effects

Dependent Variable: CO3

Type [l Sur
Source of Squares df Mean Squar F Sig.
Corrected Model 2.039E-@; 3 6.796E-0 .869 AT7
Intercept .235 1 .235 30.083 .000
DISTANCE 1.070E-0 1 1.070E-0 1.368 .259
DEPTH 7.050E-0 1 7.050E-0 .902 .356
DISTANCE * DEAPTH 2.643E-0 1 2.643E-0 .338 .569
Error 125 16 7.817E-0
Total .381 20
Corrected Total .145 19
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a5 G Gerdl s mhall Glne Gas Baseall 5 4 8 4ol Cliel G 5 Sl (14) Jsoa

4 s 5 8

Tests of Between-Subjects Effects

Dependent Variable: HCO3

Type Il Su
Source of Squares df Mean Squa F Sig.
Corrected Model 485.5H] 3 161.84( 1.664 215
Intercept 3320.46 1 3320.46] 34.39 .000
DISTANCE 249.783 1 249.783 2.568 129
DEPTH 1.947 1 1.947 .020 .889
DISTANCE * DEAHTH 233.791 1 233.791 2.404 141
Error 1556.23 16 97.265
Total 5362.214 20
Corrected Total 2041.75] 19
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Gaally ) (g Bmally Al ) clinl iy, (15) Jsoa

Lsine Dl 8 2y Cua

Tests of Between-Subjects Effects

Dependent Variable: SO4

Type Il Sur
Source of Squares df Mean Squar F Sig.
Corrected Model 663094.58 3 221031.51 17 .949
Intercept 24393017 1 243930170/ 128.661 .000
DISTANCE 101.250 1 101.250 .000 .994
DEPTH 306281.25 1 306281.25 162 .693
DISTANCE * DEAPTH 356712.05 1 356712.05 .188 .670
Error 30334596. 16 1895912.25
Total 27492786 20
Corrected Total 30997690. 19

G e dill e 5 @bl e sl Ay all 4yl Clial SN 4kl (16 ) Jsas

Climll Gudygiee Clis 8 a8 Y s Geally zhaud)

Tests of Between-Subjects Effects

Dependent Variable: ALK

Type Il Sun
Source of Squares df Mean Squar F Sig.
Corrected Model 16397251 3 54657505.5 1.051 .397
Intercept 17429198 1 174291984 3.350 .086
DISTANCE 50152612. 1 50152612.( .964 341
DEPTH 47706516. 1 47706516.C 917 .352
DISTANCE * DEPTH 66113388. 1 66113388.4 1.271 276
Error 83234531 16 | 52021582.4
Total 117060981 20
Corrected Total 99631783 19
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Al e Jsh glad olxidl e S vermiculata bl Astall A6 (1) Gale

Za [a,h Al AE)) Cilay yall
3 1
2 2
2 3
1 4
3 5
2 6
3 7
4 8
1 9
2 10
2 11
2 12
3 13
2 14
2 15
3 16
3 17
3 18
2 19
3 20

2.4 aall o sidll
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S. vermiculata <l Aaal) ABSH sl bugdl (2) Gale
bl Al e sk gl

20 | ax 4al) ALK i)
23.38 1
28.28 2
8.58 3
23.08 4
8.88 5
4.81 6
6.12 7
13.83 8
30.25 9
21.8 10
13.01 11
11.83 12
16.15 Jans giall

)
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Al ok gl alnial Glo Gl dsh)l beal bugidl (3) Galke

% 4 skl Ciliall
5.26 1 el
23.45 2 A Al
17.64 3 . :;
7.52 4
8.67 5
23.45 6
19.04 7
33.33 8
21.95 9
25 10
8.69 11 cilisal)
11.11 12 syl
17.64 13 il
<L)
25 14
5.26 15
25 16
14.94 17
33.33 18
8.69 19
25 20
18 Lo gidll
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oo bl g il Cliall &) md; Jad beall hugidl (4) Gake

2007 <4 S vermiculata <l

3w il Jana Gl ghausy!
Gl e sl
0.88 1
1.15 2
1.25 3
0.78 4
1.07 5
1.026 el Jans giall
3] pm ) Jana il shasy)
Sl e Ay Al
0.5 1
0.53 2
0.6 3
0.62 4
0.41 5
0.5 bual) Jas giall



Al dihie Gl Gissoued) sl ) leall Lugidl ((5) Gake

Descriptive Statistics

Dependent Variable: PH

DISTANCE DEPTH Mean Std. Deviation N

1 1 7.8060 40352 5
2 7.6320 .50390 5
Total 7.7190 44004 10

2 1 7.8260 41150 5
2 7.8760 44708 5
Total 7.8510 .40594 10

Total 1 7.8160 .38437 10
2 7.7540 46715 10
Total 7.7850 41757 20

Al ke i RS Al el haesidl (6) Gake

Descriptive Statistics

Dependent Variable: ALK

DISTANCE DEPTH Mean Std. Deviation N

1 1 1094.80 509.802 5
2 1642.20 509.802 5
Total 1368.50 560.585 10

2 1 7898.20 14388.587 5
2 1173.00 731.494 5
Total 4535.60 10237.930 10

Total 1 4496.50 10246.306 10
2 1407.60 643.799 10
Total 2952.05 7241.394 20
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A ) ke sl Al oeSl Adia sl adl el haugidl (7) Gak

Descriptive Statistics

Dependent Variable: EC

DISTANCE DEPTH Mean Std. Deviation N

1 1 22668.00 28708.015 5
2 44944.00 36597.741 5
Total 33806.00 33157.419 10

2 1 11680.00 13356.556 5
2 28920.00 18548.100 5
Total 20300.00 17741.234 10

Total 1 17174.00 21888.686 10
2 36932.00 28627.159 10
Total 27053.00 26793.118 20

A dilaie il iy sl Al bl dawgidl (8) Gale

Descriptive Statistics

Dependent Variable: CL

DISTANCE DEPTH Mean Std. Deviation N

1 1 11154.00 10859.242 5
2 23556.00 11142.676 5
Total 17355.00 12260.385 10

2 1 5304.00 5074.498 5
2 26676.00 25331.018 5
Total 15990.00 20579.250 10

Total 1 8229.00 8565.116 10
2 25116.00 18522.103 10
Total 16672.50 16501.546 20
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Al dihie Gyl A9 ZOY) g osene all oleall bugdl (9 ) Gake

Descriptive Statistics

Dependent Variable: TDS

DISTANCE DEPTH Mean Std. Deviation N
1 1 14734.20 18660.210 5
2 29213.60 23788.532 5
Total 21973.90 21552.322 10
2 1 7592.00 8681.762 5
2 18772.00 12078.322 5
Total 13182.00 11535.050 10
Total 1 11163.10 14227.646 10
2 23992.80 18618.056 10
Total 17577.95 17418.271 20
Al ) ddlaie gl Gyl adl sl lugidl (10) Gale
Descriptive Statistics
Dependent Variable: SO4
DISTANCE DEPTH Mean Std. Deviation
1 1 3484.80 1680.326 5
2 3504.40 1054.066 5
Total 3494.60 1322.421 10
2 1 3747.40 1384.962 5
2 3232.80 1315.666 5
Total 3490.10 1302.068 10
Total 1 3616.10 1458.266 10
2 3368.60 1132.968 10
Total 3492.35 1277.285 20
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Al ke il @l S il el bl (11) Gake

Descriptive Statistics

Dependent Variable: CO3

DISTANCE DEPTH Mean Std. Deviation

1 1 .055040 .0518037 5
2 115580 1056279 5
Total .085310 .0846734 10

2 1 .124280 .0609381 5
2 .138840 1171080 5
Total .131560 .0883434 10

Total 1 .089660 .0646132 10
2 127210 .1058504 10
Total .108435 .0874981 20

L) dihie oyl il Sl adl el Lawgidl (12) Galk

Descriptive Statistics

Dependent Variable: HCO3

DISTANCE DEPTH Mean Std. Deviation N

1 1 6.2440 4.55041 5
2 12.4580 10.36480 5
Total 9.3510 8.22649 10

2 1 20.1500 12.63019 5
2 12.6880 10.06981 5
Total 16.4190 11.46441 10

Total 1 13.1970 11.56793 10
2 12.5730 9.63473 10
Total 12.8850 10.36633 20
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& S. vermiculata <l s Gl) el Sleall bl (13 ) Gk
aspisall 355K sl (e ddlide ) 5

Descriptive Statistics

Dependent Variable: GENERA

DISHS CONCEN Mean Std. Deviation N
1 Total 15.50 10.017 4
2 Total 14.00 6.976 4
3 Total 15.75 7.411 4
4 Total 9.75 3.304 4
Total 1 6.25 .500 4
2 21.75 8.421 4
3 14.25 2.062 4
4 12.75 2.872 4
Total 13.75 7.010 16
Multiple Comparisons
Dependent Variable: GENERA
LSD
Mean
Difference 95% Confidence Interval
() CONCEN (J) CONCEN (1-J) Std. Error Sig. Lower Bound Upper Bound
1 2 -15.50* 2.967 .001 -22.21 -8.79
3 -8.00* 2.967 .025 -14.71 -1.29
4 -6.50 2.967 .056 -13.21 21
2 1 15.50* 2.967 .001 8.79 22.21
3 7.50* 2.967 .032 .79 14.21
4 9.00* 2.967 .014 2.29 15.71
3 1 8.00* 2.967 .025 1.29 14.71
2 -7.50* 2.967 .032 -14.21 -.79
4 1.50 2.967 .625 -5.21 8.21
4 1 6.50 2.967 .056 -.21 13.21
2 -9.00* 2.967 .014 -15.71 -2.29
3 -1.50 2.967 .625 -8.21 5.21

Based on observed means.
*. The mean difference is significant at the .05 level.
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Jslae (e ddlise 381 3 A 'S vermiculata Sl s DY ANOVA Jlis) (117 ) s

pspsall 3,58
Tests of Between-Subjects Effects
Dependent Variable: GENERA
Type Il Sum
Source of Squares df Mean Square F Sig.
Corrected Model 578.500 6 96.417 5.475 .012
Intercept 3025.000 1 3025.000 171.767 .000
DISHS 92.500 3 30.833 1.751 226
CONCEN 486.000 3 162.000 9.199 .004
Error 158.500 9 17.611
Total 3762.000 16
Corrected Total 737.000 15

adliaall 3 )l jall Gls )3 & S vermiculata Sl s QLY 4 sieall 8 5 8l (18) Jsas

Tests of Between-Subjects Effects

Dependent Variable: GENERATI

Type Il Sum
Source of Squares df Mean Square F Sig.
Corrected Model 539.500 5 107.900 33.200 .000
Intercept 2523.000 1 2523.000 776.308 .000
DISHES 11.000 3 3.667 1.128 410
TEMPR 528.500 2 264.250 81.308 .000
Error 19.500 6 3.250
Total 3082.000 12
Corrected Total 559.000 11
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3o all Gls (A S, vermiculata Sl s ) il gw\ Lo gial) (14) &~k

salia )
Descriptive Statistics
Dependent Variable: GENERATI
DISHES TEMPR Mean Std. Deviation N
1 Total 16.00 9.539 3
2 Total 14.67 8.505 3
3 Total 13.67 6.807 3
4 Total 13.67 8.021 3
Total 1 14.75 1.258 4
2 22.50 2.887 4
3 6.25 .500 4
Total 14.50 7.129 12
Multiple Comparisons
Dependent Variable: GENERATI
LSD
Mean
Difference 95% Confidence Interval
() TEMPR (J) TEMPR (1-J) Std. Error Sig. Lower Bound | Upper Bound
1 2 -7.75* 1.275 .001 -10.87 -4.63
3 8.50* 1.275 .001 5.38 11.62
2 1 7.75* 1.275 .001 4.63 10.87
3 16.25* 1.275 .000 13.13 19.37
3 1 -8.50* 1.275 .001 -11.62 -5.38
2 -16.25* 1.275 .000 -19.37 -13.13

Based on observed means.
*. The mean difference is significant at the .05 level.
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porsall 258 e Ve ]l 5S4 s Sl (15) Gale

&V Gaall Ul galal) Sl k) JsY) Gakall Gl LY

1 0 2 1 1
2 2 2 2 2
2 4 5 3 3
2 6 7 6 4
3 6 8 7 5
4 7 9 10 6
6 13 10 12 7
8 13 12 13 8
9 13 12 16 9
9 13 14 19 10
9 14 14 20 11
10 17 18 26 12
10 22 23 30 13
10 24 23 30 14
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porsall 258 e Wse 2 5S35 8 s Sl (16) Gale

&V Gaall Ul galal) Sl k) Js¥) Gukall kYY) ALY

0 0 1 2 1
1 1 2 3 2
2 2 3 3 3
4 5 5 4 4
8 5 5 6 5
9 10 9 8 6
9 13 10 9 7
10 14 11 9 8
11 14 12 10 9
12 14 12 10 10
12 14 12 11 11
12 15 12 11 12
12 16 12 11 13
14 17 14 12 14
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porsall 258 e W se 4 58S 554 s Gl (17) Gale

&V Gaall Ul galal) Sl skl Js¥) Gakall Gl LY

1 0 1 0 1
2 3 2 2 2
3 3 4 4 3
3 4 6 5 4
4 5 7 6 5
6 7 8 7 6
7 12 9 10 7
8 14 12 10 8
8 14 12 11 9
8 14 12 12 10
9 14 13 12 11
9 14 13 13 12
9 15 13 13 13
9 16 13 13 14

94



Dhiall oLl s iy el Al (18) Gale

B L

Ul galal) Sl alall Js¥) Gakall

&l Galall

10

11

12

13

14
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a5 dzmididl by all dapn sl clay Al Al (19) Gale

&V Gkl Ul galal) Sl alall JsY) Gukall Gl LY

1 2 0 1 1
2 2 2 3 2
3 2 4 4 3
3 3 4 4 4
4 4 6 5 5
4 5 6 7 6
6 7 8 7 7
7 7 8 7 8
8 7 8 10 9
8 8 8 13 10
11 13 10 13 11
12 13 12 14 12
13 13 12 14 13
13 16 15 15 14
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2 25/15 Aaadl 5l a8 sl sy Al ) (20 ) Gake

&V Gl Ul galal) Sl alall Js¥) Gakall Gl LY

4 3 3 5 1
6 4 6 7 2
8 6 8 9 3
9 10 8 14 4
12 12 13 19 5
16 14 16 20 6
17 15 18 21 7
19 16 18 22 8
20 16 20 23 9
22 17 20 24 10
22 17 22 24 11
22 17 23 26 12
22 18 23 26 13
22 19 23 26 14
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Summary

This study was conducted to try to understand the causes and processes responsible
for the spatial distribution (Spatial distribution) of the plant S. Vermiculata near
Benghazi, through the definition of the conditions of the physical and chemical
surrounding plants and the response of the plant have spatially and in terms of
biomass, density and germination of seeds. It was clear from this study that the plant
S. Vermicula grows on sandy soil Mazijah textures (Sandy loam) and content of
moisture is higher in samples of surface and deep near the plant of the samples
surface or deep away from the plant as well as the average rate nominated soil away
from plant higher than the average rate of leaching of the soil near the plant as well as
the results showed that the pH PH of the soil ranges between 7.3 - 8 and show that
there is no significant differences between the surfaces and depths or between the soil
near and far from the plant as shown by the presence of significant differences in the
amount of chlorides between the surfaces and depths and not the existence of
significant differences between samples near the plant and from further afield as the
results showed no significant differences for each of the electrical conductivity of soil
solution and the amount of salt total soluble soil near and far from the plant and the
soil surface and deep as shown by the absence of significant differences to the amount
of carbonate and bicarbonate to the sample surface and the deep and near and far for
plant and the lack of significant differences between the amount of sulfate to the
samples surface and the deep and near and far from the plant as well as showing no
significant differences to the amount of total alkalinity of the samples surface and the
deep and near and far with him. The study showed a positive relationship between
biomass and density any higher the density increased biomass. The germination tests
showed that the rate of germination of seeds when soaked in distilled water previously
was an average of 25%, while germination did not occur when using saline solutions
1.2.4 Molar concentrations of sodium chloride 1.0%, but after treating the seeds with
water Almoktrartf germination rate to 87% of the concentration of 1 Molar and 57%
for the concentration of 2 Molar and 51% for the concentration of 4 Molar where he
found that the rate of seed germination decreases with increasing concentration of
salinity. The seed germination at high temperature was higher than the rate of seed
germination at low temperatures where the rate of germination at low temperatures
59 % and the rate of germination temperature mutual 90%.
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