[ Downloaded from rangelandsrm.ir on 2025-08-01 ]

[ DOR: 20.1001.1.20080891.1395.10.2.4.6 ]

VY- Y21V YYAD il fpgo 8l [ Jlos caipo (cidgy sole & s

byl 4 )8 50w g 5l il gl (Haloxylon aphyllum) ¢Golew olS S5 59dgs jud ;5950w (o)
SO (5591985909559 )b g (SN yo (S

VAFN N8 g o= VYA FA el o b

oS

Sl S Gblie GlapinsST o ohgar (oLS slaaisS il o cote A 639958,50535 slao lu
Ol 2 (1) (LS gy ikl 5 ojlus) al (g ooy Sl sl 35 S0 )bo5 s Syelgh pess Al JISCA
€L ol oS (So3elg 8 )8, (o) g Auliie & B82S (nl 3 35S o0 JSO lbin (3958590835908 90 555!
i) 9 ler plail o Na7KY g pally cuadiw and (O3l (g 8 slo 5S4y 53 b (Haloxylon aphyllum)
G @l wd wsly (lowiz 6 o 0 ol e QLS 5 elowiz goT ales S5 o oy olals
39 Cowl 0als Jais 35 5 gy 9 30 alds o a5 slagloluw o Na /K" g prwly (o3l polas a5 v o lis yol>
Go ailas o a5 2b ol jLosl o Solel 02 g 50lsl 3 va (cdie dlge izmen g 35,k S gire Dol doyo N dan
Soyd oo IO 05 Suds 50 B 7S 4 g) (S9ledieess o)led) 9)inl Sl oS o0 B el s e
2y YU 1) Glle bt sleoss yy ylyannl codbye

O 0,l05 Cusd (535l58 90555 ol o S i aldaiz (LS (idig o551 (3 1 galS sbrejly

o3 oSl (g lossul (6550 -
zare.chahouki @gmail.com : Jstus ssiw g
o5 olKils slwl -Y

o5 oy jleasls =Y


https://dor.isc.ac/dor/20.1001.1.20080891.1395.10.2.4.6
http://rangelandsrm.ir/article-1-365-en.html

[ Downloaded from rangelandsrm.ir on 2025-08-01 ]

[ DOR: 20.1001.1.20080891.1395.10.2.4.6 ]

A eyl (sl (Haloxylon aphyllum) ¢Golaw olS  So5e)es 58 )Sg5k (o)

308 ol (glodms] ailan (6 jansl 0AitS alats olgo
2 s Sy 5 bioge )90 ( Sose sbag 5l (S
S o gleeaS ol po s as b oallas
OA) cwl Gdgn (gioml sloass mubas o e
ool S 5l el s reml jlid olal o o
) 95 g0 lel (55855 5 Jokoo ]

LSl gl o Jo JB G5l o
094 LSyl ol SiS ded g SiS 3ble
mow Vb cbile 4 (lbeudgSlS) ot i
o2 2y Jobe J2b Glagg golnl &5 1wl
i g oo)lpd s o Sles Coge g Wjse
SHOF) 0sd o (Jsko (590 5l 5 cS g sla 25Ty
9959 b pais cin 98 GloLS 1 g3k jo Koo (S,b
Gl ol @dais jo glovas i b fisSTy JIo o
2L mae (Bee pRlPl QLS 2T ol snge p
Jebore sladshe O Jlade Gialidl Gk 5l cedlys,
loSes 1 aisS o Jass (BsSTy ol jlade )
Joloee 51 Sl Qi gl 1) 093 cadyl 5 0nls 538,
SYsb (15 0)90 Jsb )0 (1)) wipee VL cedlysy
5 dbior @exd ady; ;3 e O ok polie (ue
LwT o 5 wubooo JUl lsn olasl 4 T 51 (6 ,2aS lotke
Dgd o0 0 S

odes ik AS Cewl Brasy oldé pale ol
O pasly ol (el 0atiSelais lalS o ]
Ol S oo 3k iy, pad wtes 9 L S oS
odgilio ocadld gl ol Loesd olie jo yaie
Colled o aie mly (VO) sl 5l 0)5e Jsko
s oad o)l slagyg sile i dam lsS 5 w3l
wiS oo Lol (coge 2B LS gl D g Ll LB
(M)

bl o aely a5 amss i Sl
g gz Gl ;o (5,00 i S o g (Sis
(A) &S o

doddlo

lopissS] e S5l el glale o
95 Sl g8 (o) sl NS0 atls plpea
ol 53 OF) sl 428,518 argi 0,50 Izl ola, o8
Dby Spalins pr Gladl 5 alse 5 O Glagis ol
B by e JIEE e (LS
Sy S KB eSS slepiarass]
P 8 e S5 saliie slagS g0
V) el )85 s 5l ol (glgs bl

L 8L a5 (Haloxylon aphyllum) §Golew
ol drwgl Culliciws Ojgod el SLly bl
Brkae 9 (90900 plddy ) s (dls Juoay 5 aisly
S9di (o) o )0 Sy T BT Goe b willyi oo a5
Sl Gloy95 0 (Sis 4y Connd ol Cwglae 3l aS
lapyT oliy ;5 5 Wyls (orl (550003 08 €6 azes o
(V) QS oo ) ladsle (LS 5l ais oledisS

B ol as; dlize glaacs p (Sis i
(Sialezr Gl 3l 4y el cge 5 Al
Sz oobe adgy malSy Sler slaplail wly alS
Wil ol Sas gl ol a5 Jyge 50 005
sleanl gl B g st wad alS crse
Sydse olS Sye plmilw g wd; B85 (Sujel b
L ole adsl jshaie 4 HlalS ayls o 50 (V1)
o T Jos 5 Sl 5l Sl (K25 518
wimse Bl S b el e S5 i
by Sas Ll 4 Gad )5l by Jeou slagts,
5 lrerdom «Sgdnid Cundy o s QLS
2t e Sedsdiee Jelse sl (So3els8)0e
Tb s b b IS 039 b gl o oS elan
Siln b Sloogas g aln) (459 9 2> W) (ibe
o Glgimey Jdg)lS o slme 0B gy e
A (S A5 4 ol Cueglie (lie p asilyi oo
3 L GBLS (K5 5 5 b 5o azil el

! - Symmetry-Breaking instability


https://dor.isc.ac/dor/20.1001.1.20080891.1395.10.2.4.6
http://rangelandsrm.ir/article-1-365-en.html

[ Downloaded from rangelandsrm.ir on 2025-08-01 ]

[ DOR: 20.1001.1.20080891.1395.10.2.4.6 ]

\YY

\Yao UL..M.:L /r°5‘> E)Lo.w /p.bd JL.-J ‘é")‘“ LSM..QB)J Ls.olﬁ 34)....:

T I R e
B, csls Wl by céin Lol
Ady ol )2 &5 gyt b b3 o ehsar ol (Sojalse
S Ol bl Cuddse wo s (9 YU gl WS e
S ol axllaesjge sdgaze 3 el omnl Fl>
Sz ;b g aad) el ead CBS s, Ojg0
S GadlSs o a5 Llegh ol Ln 5 W)
aalol 093 (gyglaly 9wy 4 it s loni
sor b a8 Cwl azgdlr gedge ol (Glej ailesls
Gl oo 50 U e 5L wad sl Jlesis
a alae opl o aes e dalol 0gr W, 4 aloais
sleac,e o haal 6l olS Su3sls s L8, (ow)
A aaleS Sl 35 (3958590055 o)l b (Sble

o529, g Olge

—05 Cudd ol ey O dxlllasdjge adlaie
el Jab o dalllacs e 03gd0me .ols 13 LS )]
YOOYVYFAIY  oldls> oye o s YYY-FFIVA
olid 1) anllasd ge dalaio Coxdge Y JSG ols 13
.Mb‘sa

fy. . )’1 O ‘SAD'LM 59 le..am dl.ﬁbgf.”
Lol (5508 > 0 LS

) Nacl Joacheoo o0 U (onnsbs joboay Wil o0 €6
Lyl oy o £ gloais S Jass SB o
Sl ax e a5 dble o5 Sl iz o
@ Ol )3 g 3l (le 4z )3 B0 sgax 4 (Ll
Lo >lg 0 5 sy LS le az s V0 sg0-
Ay g oad e jtale Y)Y a¥le Swil
VD)o ol

i g6 sleaiss o 1) ol feily ol
@yt pimens] VA 6 ol gl phanasl “AY e
Sl QliniaS 5 g8 03 adlaie ;5 5 oloys j0 Ebosin
9 &L olow 4g5 95 dnge Syl Jonily lie 59 (V)
w5 ]y (olacesyg,8) wd; fad Llsl o E6 s
5 DA (oloyge) o, s ,3l5l o “YAID 4 —F5IA
Sy B 5l el eoged 3155 jaeesl -QV/F
Sis fbSB s hewl 10 5Se L ol
(Slawle) F S S 4z o (nlply wed oo Dy
S5 Bro g Hlgsats; b wilg o g olw oLS il
QY)Y oS Jlasiwl 1) 055 515 9,50 Ol (S

sy s s \albar aLS by 5%
BB 5o gb il g s (g w2 4 5l (B3]
&5 alas o o] o eyl Dloe 0929 Loy
YU 5l ST aS g ebay s oo plis | Ll sleolaie
4 drd &5 eline glaalonin (08 oS gl &
(Y9) iz zo ) sl i SY ey

5 i ks o ol 4 liws Jes g
LS 5 Sl ;o Zush) @iy Sglite (slagsll
i, s (6 S el 5 St 3blis
Sl iy Sligay ol 5o s (alooiz 2LS
€589 5 SOl 4 ol Lo 4y L8 bl 5l o
Sl SAS LS 6l jgody Sgs )5 slaplish
sladlo ;o (Jy onl 438,513 £6 obow 455 L (250
0ASlS (sl lg oogazme )O Cugh )y 9geS o 4y o
lng] alas ;s o5 alaiz JISA L ags s o5 U 5
a3l 352y L AT by Cusb), i (G
WSS Alowiz G399 00085s 000 slagSl
Sl ool culbo jo Bo ol o .
Lyl g oays, adlaie ol (Sed ¥ o OIS
(Y5) sl 08,5 malp £ il (gl |, ol
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I- Reactive Oxygen Species
2- Rubisco


https://dor.isc.ac/dor/20.1001.1.20080891.1395.10.2.4.6
http://rangelandsrm.ir/article-1-365-en.html

[ Downloaded from rangelandsrm.ir on 2025-08-01 ]

[ DOR: 20.1001.1.20080891.1395.10.2.4.6 ]

eyl (sl (Haloxylon aphyllum) ¢Golaw olS  So5e)es 58 )Sg5k (o)

) Gopd g (S i 4 gl o o1 la IS0,
(F) 9 o 6 S ile

Vsl oads aslis Bile Jolos olge o 5o
Syse S Ay cwl bagl s es xS (s
Sl 53 6598 G 4 6,5k an T o ] ress
Tl swyp yo (V0 ol S laeydSE
@r b g pglisdes pglie slacaish; Sojgls s
polie uiaiy jo a8 cuilal a5 al el lid (6,00 4
ssbd Gdon Hlade 5 de wles e 5l i
YY) olo plas uolidl beeades) den jo (5o Se

S5 aw 0 Gdon g el o &
JeSul (Hammada  salicornia) yes, (55 Sz
Stipagrostis ) law o (Calligonum polygonoides)
ol 10 maws 9 g lade aS ol olis (pennata
OS50 sl Gy LS 5l €L ol olS aiile a7 o,
Gz aile 4y 5 W)l o b (g o gme ST Sis
S el 35l pmie 8 el bl
)90 45 EL AigS )3 ob 5 ey 455 (2 )O o (SAS
O0) )b o b gyl gme ST el pol> b

S 55 Seisloeied Ll yl> 3o plov
Sl (Ssleysests Sbaojld, U o s
Ss (losiz Gl 21 )3 oS ol 4S5y ek
5 B oo Ll 8 oolatuwl 090 |y (gdie dlge Sl 4 el
7S 55 S Ggm 53 093 Craed olS 4 o
Gl aS e Bras Gdke olge Ol lp
celin i plgiedy (Hloniz 559098905359 ) dmon
sl Wl b oojile sl (25 b arwg Sl
SNSRI T TS LN S IR LS Sl
slp i gblie o TptpusSl (puiipe bl
S ol el e o baylpi o HlalS ) aul
aibio )3 EU (5ygloly 5 ady lp ) clio (6
S (0 ol

3 - Ecosystem engineering


https://dor.isc.ac/dor/20.1001.1.20080891.1395.10.2.4.6
http://rangelandsrm.ir/article-1-365-en.html

[ Downloaded from rangelandsrm.ir on 2025-08-01 ]

[ DOR: 20.1001.1.20080891.1395.10.2.4.6 ]

\YA ARIRYA uwa/fgo E)Lo.w/p.‘bb JL..J s(:?).c u;“"“ﬁ)‘as"']‘ca‘f“
References

1. Arazmjo, A., M. Heidari & A. Ghorbani, 2010. The effect of water stress and three sources of fertilizers on flower
yield, physiological parameters and nutrient uptake in chamomile (Matricaria chamomilla L.). Iranian Journal of
Medicinal and Aromatic Plants. 25(4):482-494. (in Persian)

2. Barker, D. J., C. Y. Sullivan & L. E. Moser, 1993. Water deficit effect on osmotic potential, cell wall elasticity &
proline in five forage grasses. Agronomy Journal, 85:270-275.

3. Basra, A. S., R. K. Basra. Translated by: M. Kafi & A. Mahdavi Damghani, 2002. mechanisms of environmental stress
resistance in plants. Ferdowsi University Press. pp 467.(In Persian)

4. Bates, L. S., Waldren, R. P., & I. D. Teare, 1973. Rapid determination of free proline for water stress studies. Plant soil
Journal, 39: 205-207.

5. Bournoville, C. G. & L. Bonnemain, 1996. Water deficit-induced changes in concentration proline and some other
amino acides in the phloem sap of alfa alfa. Plant Physiology, 111: 109-113.

6. De Lacerda, C. F., Cambraia, J., Oliva, M. A., & H. A. Ruiz, 2005. Changes in growth and in solute concentrations in
Sorghum leaves and roots during salt stress recovery. Environmental and Experimental Botany, 54:69-76.

7. Ekhtesasi M., 2010. Plants suitable for sand dunes and sand sheet fixation in Iran. Yazd University Press. 246 p.(In
Persian)

8. Glenn, E.P., R. Fister., J.J. Brown., T.L. Thompson & J. O’Leary, 1996. Na+ & K+ accumulation & salt tolerance of
Atriplex canescens(Chenopodiaceae) genotypes. American Journal of Botany, 83: 997-1005.

9. Gul, B, Weber, D. J. & M. A. Khan, 2000. Effect of salinity and planting density on physiological responses of
Allenrolfea occidentalis.Western North American Naturalist, 60(2):188-197

10. Gulati, A. & P. K. Jaiwal, 1992. Comparative salt responses of callus cultures of Vigna radiate (L.) wilczek to various
osmotic and ionic stresses. Journal of Plant Physiology, 141, 120-124.

11. Heidary-sharifabad, H. & H. Mrzaie-Nodushan, 2006. Salinity—induced growth and some metabolic changes in three
Salsola speices. Journal of Arid Environment, 67:715-720.(In Persian)

12. Hu, Y. & U. Schmidhalter, 2005. Drought and salinity: A comparison of their effects on mineral nutrition of plants.
Journal of plant natural and Soil Science, 168: 541-549.

13. Kefi, S., Alados, C.L., Chaves, R.C.G., Pueyo, Y & M. Riatkerk, 2010. Is the patch size distribution of vegetation a
suitable indicator of desertification processes?, Journal of Ecology, 91(12):3739- 3742.

14. Kochert, G., 1978. Carbohydrate determination by the phenol sulfuric acid method: 56-97. In: Helebust, J.A. and Craig,
J.S., (Eds.). Handbook of physiological method. Cambridge University Press. Cambridge.

15. Mosleh Arany, A., G. Bakhshi Khaniki, & B.A. Hakimi Bafghi, 2012. Characteristics of Na*, K* and free proline
distribution in three xerophytes of Stipagrostis pennata, Calligonum polygonoides and Hammada salicornia, in Yazd
province. Iranian journal of Range and Desert Reseach, 19(4):581-589.

16. Olsen, S.R., C.V. Cole., F.S. Watanabe & L.A. Dean, 1954. Estimation of Available Phosphorous in Soils by
Extraction with Sodium Bicarbonate; U.S. Department of Agriculture: Washington, D.C., USDA Circ. 939.

17. Rahbar A., 1987. The effect of soil Characteristics, density and rainfall on Haloxylon spp. Growth. Research institute of
forests and rangelands Press, 260 p.(In Persian)

18. Reddy AR., KY. Chaitanya & M. Vivekanandan, 2004. Drought induced resposes of photosynthesis and antioxidant
metabolism in higher plants .Journal of Plant Physiology, 161:1189-1202.

19. Singh J, and AL. Patel, 1996. Dry matter distribution different parts of wheat under water stress at various growth
stages. Field Crop. Abstracts, 49(11):10-16.

20. Sudhakar, C., P. S. Reddy & K. Veeranjaneyulu, 1993. Effect of salt stress on enzymes of proline synthesis and
oxidation in green gram (Phseolus aureus) seedlings. Journal of Plant Physiology, 141:621-623.

21. Surekha rao, P., B. Mishra., S.R. Gupta & A. Rathore, 2013. Physiological Response to Salinity and Alkalinity of Rice
Genotypes of Varying Salt Tolerance Grown in Field Lysimeters. Journal of Stress Physiology & Biochemistry, 9:54-
65.

22. Taize, L. & E. Ziger, 1999. Plant Physiology. Sinauer Associates. Inc. publishers.

23. Turing, A. M. 1952. The chemical basis of morphogenesis, Journal of Biological Sciences, 237( 64):37-72.

24. Wang, S., Ch. Wan., Ya. Wang., H. Chen., Z. Zhou., H. Fu & R.E. Sosebee, 2004. The characteristics of Na*, K* &
free proline distribution in several drought-resistant plants of the Alexa Desert, China. Journal of Arid Environments,
56:525-539.

25. Wyn Jones, R.G., C.J. Brady & J. speirs, 1979. Ionic and osmotic relations in Plant cells. P. Academic press. London,
New York, 366p.

26. Zare Chahouki, A., . R. Ekhtesasi, MA. Talebi & S.M.M. Hossieni, 2015. Study of Hydrogeomorphological Causes of
development of polygonal vegetation patterns in the Yazd-Ardakan plain. AridBiom Journal, 4(3): 54-67.(In Persian)

27. Zheng, Y., J. Aijun., N. Tangyuan., J. Xud., L. Zengjia & J. Gaoming, 2008. Potassium nitrate application alleviates

sodium chloride stress in winter wheat cultivars differing in salt tolerance. Journal of Plant Physiology, 165:1455-1465.


https://dor.isc.ac/dor/20.1001.1.20080891.1395.10.2.4.6
http://rangelandsrm.ir/article-1-365-en.html
http://www.tcpdf.org

