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Abstract

Four halophytes speci€sessa cretica, Aluropus lagopides, Alhagi maurorum and Juncus acutus
L.were chosen from four sites within Babylon Provirmsstudy their stem anatomical adaptations to
elevated soil salinity. Adaptations vary among &xeand main aptations were increased in fiberseobn
in each of them while number of vascular bundle decease in béthagi maurorum anduncus acutus L,

and cortex thickness decreasé\ihagi maurorum but increased ilCressa cretica .

K eywor ds; salinity, adaptations, stem anatomy, halophytes

Introduction

Each plant act as biological system whgchpened on the surrounding factors, thus it fiiected
by them, which mean it will modulate& formative Ilyem [1].Elevated salinity of soil induce major
impact on halophytes [2],and the mechanism thablesasuch plants to thrive on salt effected sd@ls i
complex and involve many anatomical modificatiohs]8 many studied cases were very spescifity that
salinity effected on special tissues or cells tygige increased sclerification and number of véachands

in stem and[4]d halophytes tend to have rich witbcsilent cells[5].& produce a secondary xylem essult
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to the activity of cambium zone [6].while some higtes likeGazania harleauin L. reduced theire xylem

and phloem areas[7].as well as fteiplex halimus[8].

Babylon Governorate includes a large saréat effected by salinity in different levels ged
between 77mmoh/cm and 130mmoh/cm [9].So this stualy done to explain the effect of these levels on
stem anatomy of Cressa cretica, Aluropus lagopides, Alhagi maurorum and Juncus acutus L. as

dominant natural halophytes in this governorate.

M aterials and methods

In Summer of 2013 four sites within Babylonv@morate were chosen(figl and table 1) to colleet
halophytes. Site A (Al-Findya) located at Baghdadilla road about 20km to the north of Babylon
Governorate , site B (Al- Hashimia) about 21kmHe east located at Diwania —Hilla road , siteSGq
Amir) was about 35km to the east-south, and si{AlEXifil) about 25km to the south of f hilla city The
studied halophytes wereCressa cretica, Aluropus lagopides, Alhagi maurorum were found in all sites,
while Juncus acutus L. apcencen site B. Plants putted in clean plastic containers anchgro lab to
classified , then slides were prepared from haltgghgtems after boiling them for some minuets WifV.
then cut handmade by razor blade and finally sthimi¢h fast green and sefraneen stains respegtioel

study by microscope [10].

Table 1: he studied sites locations and the salinity efrthoils represented by electrical conductiviEZ]
and pH [11].

Site | E N pH | EC(mmoh/cm)
44 26 3233 8.75 | 100

A

B 44 34 3222 8.6 130

C 44" 33 32'18 84 124

D 44724 32 22 8.7 77

Fig 1: The Map of study sites within Babylon Provinus
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Results and Discussion

Results showed that salinity affectingh stem tissues, and the response of stem tisstfes di
according to both degree of salinity and halophgfescies. It was noticed that salinity bring abexerse
effects on stem anatomical characteristics asvg:

Cressa cretica_Xylem and phloem area of stem was increased §ligétien soil salinity increased
and the largest was seen in section B(plate 1) evheil have a high salinity among the four sitesisT
result showed the well adapted tissues and itegignéth previous results has done@modon dactylon L.
This increasing in very saline soil may play impattrole in conditions of both water uptake, tramsp
and evaporation; and photosynthesis enzymes actpatticularly adverse saline conditions [12].. rBte
content of fibers was increased in elevates sglst a result to change in growth of cells. Pinfstals
were founded in high density in both pith and pahgmal cells. Its high density in stem may be edab
the fact that of that accumulation carbohydratesesponse to salinity stress is thought to haysotant
role in the osmotic adjustment in salt toleraninfdg13].Pith area reduced in stem that grow ivatied
salinity. Both cortex and epidermis increased, Whiisagree with results deals with non-halophytanfs
like Gazania harlequin L. [7]..

Aluropus lagopides Soil salinity induced well growth of fiber in sterand this fibers formed a
thick closed ring under the cortex. Fiber area lagger in section B (plate 2), which relaxed waabptive
to this environment. Salinity reduced the numberva$cular band, and this results agreed with that
obtained by Habibet al[14].. Pith cell tend to be thickness. It belieubdt the elevated concentrations of
ions in soil like sulfate induce forming a contimsosclerinchema cylinder constituted by living filte
enable plant to compartmentalize ions in addit@their well- known mechanical sport role[15].Pitrea
increases as anatomical adaptation to increasiagilisalinity.

Alhagi maurorum _Studied sections of its stem showed well formatbdistinguish cells within pith
as salt collection cells(plate 3). Salinity indugrewth of Fibers, thus it was much in section frelevated
soil salinity, while cortex tend to be reduced. sSTRhatomical character vary among plants accortting
species, that it was increasedsstanium lycopersicon L. [16]but decrease iGazania harlequin L. [7].

Juncus acutus_L. the main differences in anatomical charactersewe fibers and vascular band.
Fibers form distinguish ring under cortex, and kigfibers contents was in section C(plate 4) wikeeof
soil is 130 mmoh/cm. Number of vascular bands redushere salinity increased, so the width of them
were degreased also, and this anatomical changegvasd with previous study dRaphanus sativus L.

[17].The band sheath cells tend to be less disishgmay due to injury by salinity.
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Plate 1. cross sections (x10) in stem@fessa cretica in the sites of stydy (A: Al-Findya, B: Al-Hashimya,
C:Soq Amir, and D:A-Kifil).

www.bumej.com 22



M esopotamia Environmental Journal ISSN 2410-2598
Mesop. environ. j. 2016, Vol.2, N0.2: 19-26.

Plate 2: cross sections (x10) in stem #&iuropus lagopides in the sites of study(A: Al-Findya, B: Al-
Hashimya, C:Sog Amir, and D:A-Kifil).
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Plate 3: cross sections (x10) in stem_aAfhagi maurorum in the sites of study (A: Al-Findya, BI-A
Hashimya, C:Sog Amir, and D:A-Kifil).
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Plate 4: cross sections(x10) in stem dfincus acutus L. in the sites of study (A: Al-Findya, G¢SAmir,

and D:A-Kifil).
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Conclusion :
Salinity bring about adverse effects tenmsanatomical characteristics, which include eafchtem
contents of fibers, vascular bandles, pith, pirdstals and xylom and phloem areas. Halophytes edapt

salinity according to theirs species and saliretyels in their environment.
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