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Frankenia Phyla Frankenia Phyla

26.1° 254° 39.7° 45.6° 0.5

23.9% 22,3 bed 35,7 b 36.4 3 %100
21.9 " 21.4°" 31.0°%" 31.8%" 6

19.0 % 20.3 " 25.3 1k 27.7M 9
22.5 " 229" 35.2 °® 36.7" 0.5

21.2°%¢ 21.3°%¢ 30.8 " 33.2¢f 3 175
19.8 ¢ 19.1 ™ 28.5 9" 30.4 1" 6 '
18.2 M 18.8 M 25.6 Ik 27.7 M 9

18.1 M 19.19 27.7 ™ 32.199 0.5

17.8" 18.8" 26.0 % 305" 3 150
17.2% 17.8" 29.9 1 29.3 " 6

15.3% 17.2% 20.3" 24.1 1 9

el 10 C}a.njé (LSD) d)ﬁJI JHL\A.JJ uwi.vl.:a w)lbd.au | S5 rJ& slas Ol RSJ.:_.:..A kJ)J,D-*

Frankenia ; Phyla icy OllS Ciiee Sliv s asdllas 5550 sla, sSU Juslan 31 —0 J g

Photosantesis Cholorophyl Irrigation levels
(umolCO’m?57%) (mg g*f*) Salt levels (%)
(dsm™)
Frankenia Phyla Frankenia Phyla
8.9 % 9.8°2 0.76° 0.53" 0.5
77¢d g.4 ¢ 0.50 bed 0.50 bed 3 1100
5.8" 6.4 0.26 0.26 ™ 6
36" 41" 0.19 9" 0.19 9 9
8.5 e 95%® 0.51"¢ 0.31°" 0.5
7.1 g e 0.49%% 0.31°" 3 75
1.9 5.491 0.36°9 0.20%" 6
3.4 3.9m° 0.29%" 0.13" 9
51k 69" 0.25 ™ 01' 0.5
45" 5.2k 0.21" 0.13" 3 150
4™ 3.4° 0.12" 0.11' 6
29° 35 0.12" 0.1’ 9

Lol 7.0 chw).} (LSD) Q}A)TJAL&‘JJ L“u:i”\t‘u:‘ﬂ’f*‘ eS| S99 (a_,\.c« okas OLis gsj:..:..n J}J}*

4


http://flowerjournal.ir/article-1-135-fa.html

Downloaded from flowerjournal.ir at 23:56 +0330 on Tuesday December 15th 2020

53 e b s s (Pessarakli 2007) s5i o S 5
33,5 on s G o (ST sbe S slayl 3
35,5 oo Sl S a2 A, ool welsl &S
Six 5 5055 sals (Flowers et al. 2010)
Sl Jdsa (o Gl s Syl Jdsa osls L
g Olgn 288 alanlsa Sos b 515 e Jlasl
Db By i gy 03 s o 5 ol e s S
Sist 5 5 055 3 Sl (oS @ Caslie Ol s
e La0T Lol b b ol oS A3 5515 o Ll
o553 sdsl Cwdas =Ls (Atif et al. 2010) =
OLLen s Akram glaa sl b ojlasls 5 055 SialS
Slagar b o o5t B e (D e
SUddin slea sl aman 55 S5 5 505550
O My G oI e (Yerd) dle s O
Al G sk 03l GBSl b oS 6 S
S el s leS Bl b Cos b iy olS 5 3,
2010) ol ot a5 055 5 Jsb ialS o Q_va
Glrasl L i ool mls izes 5 (Atif et al.
Jsb oS ol owe (VAAY) L s 01K sSheffer

2 SLaS s sl by OLLS s ads; 055 s
Gl ol anils rals aals & ol Sis Ll s
Sl ol o pL5 ) g I e s 3ol
O35 Olyme 48 255 5158 5 Al el (58 4 Joos
DAL (o SRl Bl elad 3wl Sis 5 S
3 Sosp e (Pessarakli & Kopec 2009) ol sl
LS a8 53 JaiSly s 53 OYAV) Jle s O
Las als Ol St 25 4 ssly 5 LTS iy
3l e SRealS al, S O3 (S old Ll
R e N L
Jlw 53 OLLSGen s Uddin slawsl b tass ool mls

g oS WS i A s S e (YY)

VE- OOF (YY) s 0S5 I8 o5 ke Al

ol b OLLS s x5 St slales
s (Poatrivialis) sks 3 s «(Agrostis stolonifera)
ples 45 sls oLz (Lolium perenne) Wl d (sl
3 AN e s S3L Al e s Slis
T 5 SbS 53 i oS s 51y Hb oS
oS e (Pessarakli & Kopec 2008) ol azils
5l O By s Sl Grel 153 58l oS
Ly et 5 I8 2150 il 2508 (ALS Slaatly
olS i 5 op SAuSles ol SRS ek, O
350 ol oo B (Kramer & Boyer 1995) il
5o (Yerd) Jle s OLKes 5 Bartley slaasl L
el S NS 4S5 a3 VY el el Ol e
awslis L (044¢) Jle ;> Murdoch 5 Marcum - cowes
Gos Sl b dis S Olge b o 5l iy olS 8
SRS odsay (i LS el s gl oS

o
A5 oy QLA s e a2 oS 65 50 S S
2 sl o slls gyl gl 3 i oS
FU 2001) 553 0 oslestls diy alS o s 20
SLES 5 cilis fBl 55 (g5 iamen (& Huang
; James & 2010) .us S o Lol gl s sl
G52 s b b slaasily (1388 o1, Kan 5 o5l Walter
(Yerd) Jlw L3 0L s Uddin ol 5L - pcomen
L S S sy oS 65 ks ) Lol S
OALS e pen Al QLIS (558 A5 L BLST o
s 3 S e e 1)) il oS 53 S e
) A2l e oS 4 slin (sl oS eeilSe 5 5,05
Jems Gl 0LlS sl a5 5l S (A et al 2010
Gk 3V S e Sl (Sl 5 T sk Bl b 0o S


http://flowerjournal.ir/article-1-135-fa.html

Downloaded from flowerjournal.ir at 23:56 +0330 on Tuesday December 15th 2020

e S 05 S JWl RalS s Sld oy S5
=I5l (Pagter et al. 2005) Wit s 5> et 5
SO (lpancilSe oins 0L Spslie 5, 3 s 5o
Jmemss 5 g ralS 5l g ol g 55 RS L
Ganjeali et ) ol SCix 25l 5o o) ool 2io
Sl aS W S 518 Cldlas @l 2011
COz wble (nl sl by (St s Tl 1555 5o
SIS B o diS nd al ) 45 b 0 3 g Jame
(Armand et al. 2015) ol e g alS s ladiss,

s Jeddl) gs

slenig b3 20lse i oS 55 cnl Sl eslial Cgr
Pyt
o5 LA Ll s s LSOLE 5 S Ll olS )
Ll (S s (e e ) s
A e Lok S L3l s (as e b B T00)
OLlS (gl p 5 5) 50 Sl guast Lai> Ll 51— ¥
S sopd 5 St A kil s iy
S LSE il olS 4 Cand S Ay
b 8 Flie
R e A R N 31 vt
S dlis OBt 5 e 2 8 Culex OKSS
035 @l sl el pebielS Pl Slid S s
il 1y K JlS ol SUS 5 olE

VE- OOF (YY) s 0S5 I8 o5 ke Al

sy oS S Sl (KA R 0l g e
355 4 J oIS Ol (a8 L0188 (sl
e 5 IS Ol (S e 31 olans]
OLLSen 5 glamaw) 350 ol 25700 57V glajles
O st SRl S (8IS sl (TAY
e (eSS (o 5k a0 0L ST (S
Al e sy SCi s i sl 5s L S
b Lo K5 55 4 g (Jiang & Huang 2001)
S laas g OAd ey (G 3,5 e U3 (S S
TGSV, VIPIN OGN [ P rﬂCOZ OLES M‘U@ﬁm
A e (S e (6,5 5 055
C als .(Smimoff 1993) el L s, IS
b 5 4 g A5 o OLS 3 b IS
Al by e (U35, 0S) by JS el S oy 5 05
LS Ol—s Jrals (Bertrand & Schoefs 1998)
odias QLS ((§yd 5 (St A5 Ll 5o Ws et 5
(e 5 Ay 33 ij\ O S Jlsl Ol e oals
b s g5 ool (Zaltev & Yordanov 2004) -l S
S 53 e s LIS (6 e SIS s,
S sAS] S sl 5 0381 S STy slaw S
oS 3 de Jolse o tegs 51 .(Armand et al. 2015)
dome Joolse sl A le S A5 Ll 0 s s g
Jold S Slai 5, 5o 0 liS gl Jolgo 5 (Glaiss, oS
Hosseinzadeh et ) il s (s 5w 53 baalnss, ials
e 5lge S s ﬁj-_ﬂ eI rals (@l 2014

@\.:.a

A 28 oLl ol (650 slaasel 5 POA 5 Cynodon s s la s alie (\YAV) 5 (S

Sl oK1

WBOLL e IS 85 55 ls s s Gl S 4 st s SIS bl YA o Sl Olsle

J‘)’:‘“:' OK.:.J.\D J‘.Jr‘)‘ dwu‘)s


http://flowerjournal.ir/article-1-135-fa.html

Downloaded from flowerjournal.ir at 23:56 +0330 on Tuesday December 15th 2020

VE- OOF (YY) s 0S5 I8 o5 ke Al

)‘ salal Ls By 4.:; 4w LS))"':’ “ Ja}ﬁ &‘I‘D‘ (\th\-\) ‘C W‘Y abb@.«w 9 r J‘J".vv.wté ‘C°J\‘)le;- ‘r Lf’y-)
NV=YA e ek 55 9 glaaly . ol SIS 5

G2 5 i SR e S0 5e LS s (VYAY) ¢ 0Ll S 5 2L (s souspdle
FoEo1AY 01l JLEL 03 5 ke alze o)lss LT 5 (Ko

)\ f}" 6.9)){;;.’\)@ LS)L.:‘T U;J) )J uT é)j"‘:’ J:J‘U .(\YAA)go:\)A;jcéyf ‘Cf J).A Jvu c‘ ab‘ﬁl&
AN AN (5l mbeo 5 pske) S PV, 3T A, gla

53 oslitul S (Sommd e 5 G S S e (58 4 Caslis o r OYA0) O (gslezel 5 B sl oLas e
AVTA OO b s 5 (5503LES ke w05 5o sl

o2 W e S DLl L5 B8 bl Sl e 5 S e ((TAL) o IS 5 5 (500

Akram NA, Shahbaz M, Athar HUR & Ashraf M (2006). Morpho-physiological Responses of two Differently
Adapted Population of Cynodondactylon(L.) Pers. to Salt Stress. Pak. J Bot. 38(5): 1581-1588.

Armand N, Amiri H & Ismaili A (2015). Interaction of methanol spray and water-deficit stress on
photosynthesis and biochemical characteristics of Phaseolus vulgaris L. cv. Sadry. J Photochem Photobiol.
doi: 10.1111/php.12548.

Atif R, Younis A, Hameed M & Kiran S (2010). Morphological and biochemical responses of turfgrasses to
water deficit conditions. Pak. J Bot. 42: 3441-3448.

Bartley KB, Rachel EP, Antony DT & Loch DS (2009). Salinity tolerance of twelve hybrid Bermuda grass
(Cynodon dactylon L.) Pers. X C. TransvaalensisBurttday Genotypes. I.T.S. 11: 313 - 326.

Bertrand M & Schoefs B (1999). Photosynthetic pigment metabolism in plants during stress. Handbook of
plant and crop stress. Marcel Dekker, New York, pp.527-544.

Fischer RA, Rees D, Sayre KD, Lu ZM, Candon AG & Saavedra AL (1998). Wheat yield progress associated
with higher stomatal conductance and photosynthetic rate, and cooler canopies. J Crop Sci. 38: 1467-
1475.

Flowers TJ, Gaur PM, Gowda CLL, Krishnamurthy L, Srinivasan S, Siddiqgue KHM, Turner NC, Vadez V,
Varshney RK & Colmer TD (2010). Salt sensitivity in chickpea. Plant Cell Environ. 33, 490-509.

Fu J & Huang B (2001). Involvement of antioxidants and lipid peroxidation in the adaptation of two cool-
season grasses to localized drought stress. Environ Exper. Bot. 45: 105-114.

Ganjeali A, Porsa H & Bagheri A (2011). Assessment of Iranian chickpea (Cicer arietinum L.) germplasms for
drought tolerance. Agric Water Manag. 98: 1477-1484.

Hosseinzadeh SR, Cheniany M & Salimi A (2014). Effects of foliar application of methanol on physiological
characteristics of chickpea (Cicer arietinum L.) under drought stress. Iranian J. Puls. Res, 5:71-82.

James AP & Walter BR (2010). Salt Tolerance and Canopy Reflectance W Kentucky Blue grass Cultivars.
Hort Science. 45(6):952-960.

Jiang Y & Huang N (2001). Drought and heat sress injury to two cool-season turfgrasses in relation to
antioxidant metabolism and lipid peroxidation. Crop Sci. 41: 436-442.

Koski AJ, Qian Y, Hughes HG, Christensen DK, Reid S, Cuany RL & Wilhelm SJ (1999). Alternative grasses
for western U.S. Lawns. Agronomy, 91:137.

\Al


http://flowerjournal.ir/article-1-135-fa.html

Downloaded from flowerjournal.ir at 23:56 +0330 on Tuesday December 15th 2020

VE- OOF (YY) s 0S5 I8 o5 ke Al

Kramer P & Boyer RJS (1995). Water Relations of Plants Soils. Academic Press, San Diego, U.S.A.

Lawler DW (1995). The effect of water deficit on photosynthesis. In: N. Smirnoff, (ed), Environ and Plant
Metabol. BIOS Scientific Publishers, pp. 129-160.

Marcum KB & Murdoch ChL (1994). Salinity tolerance mechanisms of six C4 turf grasses. J. Am Soc Hortic
Sci. 119(4): 779-784.

Maxwell K & Johnson GN (2000). Chlorophyll fluorescence, a practical guide. J Exp Bot. 51(345), pp.659-
668.

Molassiotis A N, Sotiropoulos T, Tanou G, Kofidis G, Diamantidis G & Therios | (2006). Antioxidant and
anatomical responses in shoot culture of the apple rootstock MM 106 treated with NaCl, KCI, mannitiol or
sorbitol. Biol. Plant. 50(1): 61-68.

Pagter M, Bragato C & Brix H (2005). Tolerance and physiological responses of Phragmites australis to water
deficit. Aquat Bot. 81: 285-299.

Parida AK & Das AB (2005). Salt tolerance and salinity effects on plants: a review. Ecotoxicol Environ Saf.
60: 324-349.

Pessarakli M & Kopec DM (2008). Screening various ryegrass cultivars for salt stress tolerance. Int. j. food,
agric and environ. 1.7 (3&4): 739 -743.

Pessarakli M & Kopec DM (2007). Comparing growth responses of selected cool-season turf grasses under
salinity and drought stresses. Acta Hortic. 783: 169-174.

Pessarakli M (2007). Turfgrass Management and Physiology. CRC Press. University of Arizona, Tucson,
Arizona, USA.730p.

Roohollahi I, Kafi M & Naderi R (2010). Drought reaction and rooting characteristics in response to plant
growth regulators on poa pratensis cv. Barimpala. Int. J. Food Agric. Environ.8: 285-288.

Rose-Fricker C & Wipff J K (2001). Breeding for salt tolerance in cool season turf grasses. | T S. 9: 206 - 212.

Sheffer K M, Dunn J H & Mintier D D (1987). Summer drought response and root in depth of three cool-
season turfgrass. Hort Science. 22: 296-297.

Smirnoff N (1993). The role of active oxygen in the response of plant to water deficit and desiccation. New
Phytol. 125: 27-58.

Uddin M K, Juraimi A S, Ismail M R, Hossain A, Radziah O & Rahim A A (2009). Growth response of eight
tropical turfgrass species to salinity. Afr J Biotechnol. 8: 5799-5806.

Yordanov |, Tsonko T, Velikova V, Georgieva K, lvanov P, Tsenov N & Petrova T (2001). Change in CO,
assimilation, transpiration and stomatal resistance to different wheat cultivars expressing drought under
field conditions. Bulg. J Plant Physiol. 27: 20-33.

Zlatev Z S & Yordanov | T (2004). Effects of soil drought on photosynthesis and chlorophyll fluorescence in
bean plants. Bulg. J Plant Physiol. 30: 3-18.

VY


http://flowerjournal.ir/article-1-135-fa.html

Downloaded from flowerjournal.ir at 23:56 +0330 on Tuesday December 15th 2020

VE- OOF (YY) s 0S5 I8 o5 ke Al

Effect of drought and salt stress on physiological and morphological characteristics of the
green covers (Phyla nodiflora L. and Frankenia thymifolia Desf.)

Mirzaei Sahar'’, Dastoory Mona?

1. Ornamental Plants Research Center, Horticultural Sciences Research Institute, Agricultural Research, Education and Extension
Organization (AREEO), Mahallat, Iran.

2. Department of Horticulture Science, Shiraz University, Iran.

B<d *sahar_mirzaei81@yahoo.com

Abstract

Iran is one of the countries which have dry lands. Soil dryness is one of the environmental stresses,
which, decreases water absorption by roots, also causes problem in plants nutrition and metabolic process.
In many cases, due to lack of water or soil moisture, it is not possible to create a landscape with common
species. Therefore, the introduction of low-expected plants in the landscape will help to optimize the
water useage. Therefor, the research was planed to investigate the morphological and physiological
parameters of green covers (Phyla nodiflora L. and Frankenia thymifolia Desf.) under different
treatments of irrigation and salt stress to determine their tolerance to drought and salt stress. The
experiment was conducted in the form of factorial using completely randomized design, with 12
treatments in 5 replications. Treatments contained 4 salt levels (0.5 ds/m as control, 3, 6 & 9 dSm™) and 3
irrigation levels (100% as control, 75% & 50% of field capacity). Results indicated that different
characteristics, including visual quality, shoots length, leaf area, fresh and dry weights, amount of
chlorophyll and photosynthesis, were decreased under water and salt stress. Morphological characteristics
of Phyla and Frankenia were similar under different treatments of low irrigation and salt stress. Although
visual quality of both green covers was affected under different salt and water stresses, but Phyla was
more tolerant compared to Frankenia. Amount of chlorophyll and photosynthesis were decreased with
reducing water percentage of field capacity and increasing salt stress. Highest amount of chlorophyll and
photosynthesis were in 100% of field capacity and 0.5 dSm-1 of salt stress and lowest amounts were in
50% of field capacity and 9 dSm-1 of salt stress. Results showed that Phyla and Frankenia green covers
are not high tolerant to sever drought and salt stress.

Keywords: Drought, Landscape, Salt Percentage, Water Requirement.

\43


http://flowerjournal.ir/article-1-135-fa.html

