10.22034/ijf.2022.313737.1814 :(DOI) Jluzus awlis
20.1001.1.20086113.1401.14.3.7.7 (DOR) Jluzws awlis

VE Sl X 5 led ooz Jlo
YYa-Yf. o

o)

St s Ganit ‘f:ﬁé})‘}! Lo

Avicennia marina ) 1> g JUs wiagy Sluogasd 5l (S 1 oS ow o] Olag Wil
(Forssk. Vierh

T . g Y L3 S P> . . .
Tl Juds 05T 9" (cxban pa 0 T b ya 0 (o < 95 585 (55934 Lo

Sl b yay e codlol 3T olKasls o ulis oy axly o) Laoa 09,5 o) aie Cu e (5555 (Sgmmiils |
Ol eombie jats oDl ol3T o8l ulie jots 3ty ciey; Jaises 05,5 ¢ Lol '
5 Gsel eliion lojlos 15 50,0 ol (oarebs qlio 5 (55,5l 3550 5 Sliiind 35 50 s ornrs lin Slii e g bsbtiol T
Olrl el o (65,5l @y s
Al eles oy e oodbsl 8151 o823 o ubis joty 9l «an s Lasme 05,5 o bsbiwl |

OFNNNY i3y g5 OV F e JATY il &b

odS
1658 0l e 6l Bako ol o sl ol Jlon Sl ocdls 45 45 Conl (loaiiK clalSilapss 5l 5,5l sl USix
5 el obe Loz 3l aydey (sl Sl 03 (o L Sladles (Gols a0 5 (g, Sleogas (S bl Gl
Sl 59y 0 5 90 S ol Clag do )3 Ve g Ve B XY ) e cdale b of gl )l ble )3y AV g 0 jo Wil S
A0 0 dglie 48,1, il s 3BT 5l ooliiwl b g (6 puSejlusl calises slo Lo )0 (g, Slaogas ole il 5l o 250
8411+ s, sy ol V1) (58 s ol (ool 0 gl oy ~ S5 5l L 5 o g ool

olaws cpuioman udlo |y jlade o iy dald [les 10 (e s sibe YVFY) S o g (o g8l YYIOA) aly ) Job (o sl
Ao Ve Clag g aals jle ;0 S (688 a5 Canl 3 LLS Lcails (g lo cixe BWS| calizes slo Lo jo plold 4> 0 9 Sy

s 45 8l s gl (P /+0) s |y e s o § CypyeS yiosiibos s otarsisos Yo/F) o VF ol b o ey
ol ama 5 il o] e Sl oty Bl G o slales s, haopa bt il oS eti]
Sloaaliy 395 0 4rog (nlpln 0,5 GBI dep Ve ile Sl g |y 1> slaJles sy Sleogas ol b Sl 0>

ey 90> (e84 9,8k (slaSiz 4 el B0, plowl 5T Gl @8 (rizmen 5 (S G bl 5l esliil jo (o (o poe

ady Hhad o elar )] ug) c olold A 0 g, Sl Kz 1 gundS slaoslg

claaiy o il a5 b S ol (Moslehi, 2019)
Gie 5 552 e Ailate o wiloa sl 0925 4 IS
ol Sl cntiass 5 ol> oL &0

(Mashayekhi et al., 2017) alail S,
(S S (Z g 805 g eles SlaptnansS]
P e B (2L g o sl les bl

doddlo
Slod s g aslgs 50,5 wal, 8 b etiawsST ,o
Coles 1) sl (S955 (e ol 3 auiiane
3 5, 5e (sl IR LT (ol (e 55 55 o0
—Sleas a5l o5 ga LaeiwsST op 5 Loy
S o)k sl o e g SbLa>

parvaresh163@gmail.com: L.

cAVVIOA AT : led o las

Sy B35



Yy Ve BYYR domio VF) 5ol F 5 )led comd oz Jlo el SUlSiz ool ol Sz dloxe

5l =il (Sogdl &jlus o, b & abedi (2017)
9= ool o5 it Sl S (n bl Sl
i 3 Slalgus TDS sl el b a5 3o ,S 3,155
Sl il ( SiS g 5 Jead 50 )0 el ) 2
ol oy o any a 5w Of o lasbiul sl
sle s o 59> s.axs o Kodikara et al. (2018)
Avicennia marina Forssk.Vierh, ) 4,5 -
ase,S s,l5 8 (Avicennia officinalis Linnaeus.
gh 5 (Sloeosss 035555 (sig) Slrogas &S
S92 3l S ok s)sd o 9,5k sl Jles S
b Cambridgea et al. (2019) .coul o5 5 Lawgie
5 Sidsied by 2 byo Ol 5 (S ol Olay
Posidonia australis  slasle olS sla Jls dxwgs
el bz 40 038,51, Hook fil.
e Sl g 05 byo Ol 5l iy ol 5 Cley (6555
aS oh oaslie Al b o olS atan g0 bl
5 oty Job onSile (IS 5 (255 Gl e
S ,>s ,3IRahman et al. (2020) .a_& S 5 o,
Sonneratia 5, Sle s 0wy olug o (5 s
A00,S oy LS o 1) apetala Buch.Ham
Sy oS ()95 49 HsSde S AT sl (LA s
b oo b cdedy a5 oo o lid g i
ol 9,550 oy g o sl dlex 5l ailsog,
S5l 9ot S e (6518 3l olic

8yl alis (2 iroten S e 5 (Su35lsS]
A8 ol by St b ey 055 (6,58 ol 3 eslind
, (Amal et al., 2005) sgis o adss Lo J>lo o
Jo jf G gloctbp s g b p3 Gla e
Loy, ol Byman Gl g et Ol (reb il
Sl S 1,8 axg 9y s Ol (Silain md Eokie
PIUEIHCH CINE SENWEPIT EEP L S
5 oy 2l el d0o 0 Azl 0 g Ailaxlge Of dgueS
255 2l @ls il e Gk mlio (Bpas o
(Parhizkar & Pour-Ali, 2017) s (Lab o wiile)
Slybol 5 (apracansy e Sl e et

o=l S 9, le ol ol el bl i
Gl ile wirnssST AT 31 5 i (Slo i
King, p! slocwnsd don (Moslehi et al., 2020)
9 SIS G5lsp d larme 0l b (5,50 Ll b @
S ) ol wleli | L slaas 5 552
o=l wez> J=lew (Sandilyan et al., 2010)
S s 5 9,50e GlalS STy e (n 5 et
Khayrandish et al., ) cul ;)] sladisS oy 5 Lo 5
o Sblin i) 3325 S5 5,5k UK (2016
Dyliie poims ) 99 ddl> 10 45 3, 0 Jlod 4
B Lo J S ml o)l (s (Sis g Lo
Shlaslr bt sloasss gl 60,34 —axie
Sl gimlin &b asl Jdods 5 058 g0 g
Iftekhar & ) el ez lopgaian) o s
gy Ll dw o olliuy, ! (Takama, 2008
2B Cobae o (luzsl 5 Gl 5 (5050
ol (2, A & o alls sog LS e 1))
Sl o Too,0 AD S el oo elwlis
{(Petrosian et al., 2013) s )l %y 5 50,0
20—, L Ajmal khan & Aziz (2001)
Ol OS50 5,50k slaaisS 5l canm )5 (5,08
oty el e ol s yo 00 chale jo a5 wisls
O 5l iy cdale L33l b Jg wtesl piSTos 1>
cbile jo g b 2ol Jl o) 0l was)s
ol LU 5l g loline coglis aoys Ve v g A
aS 05 oo oo byo Sl oo, 0 cdale & s
bsloe &)90 )0 o sloaiss ol wwd oo plis
aalys 5y gn Lo ST L ailog, o pmd ol o
Lo 5 (5,95 &l iS5G Miri et al. (2014) .cal
S o] BB 51 sassadss Seso] 5l oot
un L okelr @S 0 Ly S LSl
Al 5 g, Sadol aS sl L b s S
Sdle g g9 s (Sl b el cage Lo
3 Swsol L3S oo 4 oo (e yo L
Movahed .cwl oo dals slaoKiws! b auslie



w1 bl stag, Sleogas | (S oS bl ey b

v

ods adly Bh 438 OV gax,0 OF U asds FY
.(Safa Eisini et al., 2006) <.l

P93 Sl Sendd
2 5 e ey (3 sl sl
2 Slie Gl i ol adhie 5 Sle slo Ko
d=lsl L olos ) (20,0 b o (S50 2 ]
Sl O pllw g ol LS5 5l (ol g 0
5 pllw elS ety sl (e 95 51 iacly (L5 0)
Ol a loyiy a6 p5laez gilem 5 2T (9
bl (b e 9 (55588 Dl 55 5
2 Al g o aiwg 5l G 5 8L (5050
casS pagilo Vo o YO olal b (Sl slaglls
@i 93 5l g 0D Coblye g gkl ailg; by ol
Sgs) S 4z 3 oli b ol Sels 5 g0 Jles Y ¢
il (s )low oS (S @iln o S
&,y9—04 (Keneshlu, 2004) (S 69,5 9 (SaSis
OSS () @i s iy o 5 bl (Bolas
oo Lady phd (6, Soslal il ey 9 0D o
L s b b i)l s e <80 b Jluzms
OV pio glacdile b Clay (sl o i il s
g 5 ol b Jlgs 55, dopo Yo 5 Ve o XY
Ol Lo S ol 5l (o (295 e |
0990 s i 3l 0 O s 0d 4y iy
o LS T 4 ((Sosl 5 DLl 5359 455
¥ Gao glackle b ol slo)les 45 ol p
GO XD O N 0 o i ds dmyd Yo g Ve
Al asli ol Uy o T 2 0 ez o ol il V-
EC) S, colan s o (Moaikal et al., 2012

O Jgaz) 0l (6 5okl Ll

oli8l 5l Al gl las ales e jls Cluy 80 e
boe o (S (llaslr ;500 5 ol gl 590
005> o= 5y adlaie ol Sl o S5 5 by
Lys Sl Ol 5 6558 Joie ¢ plionds Sloogas

Syl 1> sl Ji> (Nezhad naderi et al., 2013)
§ Vg oo Dgame Ol (A (L] (n 500 ]
blie o el as Lag Silo Jyono Ll -2 S
P =l e wils S e Ghbn g e S
19 Lot cessST ol (sl 5 aloats adly S
Yaghoobzadeh ) o salys S b (5056 & g0
(etal., 2021

5 LooS il 5l o0 S solitul 4 azgi L
Gk 3l 90k oBing; Ll )t (bt Sl s
5 5,550s Sz wm R wgy rizme 5 o ol
s el glacadled 4 ] s
o) > sl sty Sleogas p ola
HB e 6552 (2b)d persST drwgs )0 Jele
AU oy Gios ml Sua al iy s o
iz 5 stag) Sheosas S il ol
el 1> sl Jlgs ol

g, g olge
J—ad jo dy> Lm0 5 (550 gez ol o,
5 LS (oo 3008 Iy B oo yi5) gm0
i it ol aihaie |, > gla K o
Sl oBiag,; (épdn Ojeme (LS e il
Ol s 03902t 40 g 3,0 Carwg HLSa YOA/N )
L agdo A gaz o VY slabye Jold o g olie
542,30 0F slaJob g Jloi 4235 Y g ax 0 YV

O ] Ol Calises slojles )0 (o Guior ) (Sl Colan =) Jgu
Table 1. Electrical conductivity (decisiemens per meter) in different treatments of desalination sewage
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Table 2. ANOVA of vegetative characteristics and leaf area of grey mangrove seedlings in different treatments
of desalination sewage
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Figure 1. Mean comparisons of height growth, diameter growth, root length and leaf area in grey mangrove
seedlings in different treatments of desalination sewage using Duncan test
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Table 3. ANOVA of ratio of root length/stem length, soil salinity and number of leaf of grey mangrove seedlings
in different treatments of desalination sewage
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Figure 2. Mean comparisons of ratio of root length/stem length, soil salinity and number of leaf in grey
mangrove seedlings in different treatments of desalination sewage using Duncan test
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Table 4. Degree of vitality in grey mangrove seedlings using Kruskal Wallis analysis
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Abstract

Mangrove forests are fragile ecosystems that are very sensitive to human activities. For this purpose,
in this study, for the first time, effects of desalination sewage on vegetative characteristics and vitality
of mangrove seedlings have been investigated. After collecting propagules from healthy mother trees
and planting them in September 2020, propagules were irrigated twice a day with water treatments of
0, 1, 2, 3, 5 10 and 20% concentration of desalination sewage. After 6 months, vegetative
characteristics and vitality of seedlings were measured in different treatments and compared using
ANOVA and Kruskal Wallis test. The results showed that diameter growth (3.40 mm), height growth
(50.10 cm), root length (33.58 cm) and leaf area (21.67 cm2) were the highest in the control treatment.
Also, the number of leaves and the degree of vitality had significant differences in different
treatments. Also, control and 20% concentration treatments (24 and 30.41 mS.cm) had the least and
highest amounts of soil salinity (p<0.05), respectively. The results showed that desalination sewage
has a negative role on the vegetative characteristics of mangrove seedlings. The higher concentration
of desalination sewage, the greater negative effects on vegetative characteristics. Totally, the critical
effect of desalination sewage concentration on the vegetative characteristics of mangrove seedlings
could be reported from 10% concentration. Therefore, it was recommended to use suitable
management programs in the use of desalination set and sewage remove in order to minimize the
mangrove forest damages.
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