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1- SPAD, Minolta, Japan

2- Shaker

3- GBC, Avanta, Australia

4- Flame photometer, Jenway PFP7, England
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Table 1. Summarized analysis of variance for some growth parameters and uptake characteristics of purslane
at different levels of NaCl and cadmium.
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** and ™ significant at the 0.05 probability level and non-significant, respectively.
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Figure 1. Effect of different levels of NaCl and cadmium on shoot dry weight of purslane. Values of NaCl and
cadmium, separately, with one similar letter are not significantly different (P<0.05).

sl b U,uts Sl sy OLLS W, r}:nks
(S e gt Ale oLS oo sl B s Il
robe JLEL 5 Cdr JalS D50 e sl
53 ool 5 AT s S Sl (50 2l
22 ey Mg 5 A el 4 e Sulg
LS o col S 3l (89) 55 5 e olS
(£0) Al o o OWALS Sl S gy 55
e5enlS ol skl ol (S bl L
SLE S Syl AL dd, eSS
SoA g s e S sk Ddda ) Al lasl
5 letl bl oman A3l 0SS Sl ol
L Wl s e b 5T 2 ol
S 3 08) 558 el 1y Ady JAulsel 5 esls
A A On St e g el S (s
oS iy b g O Dl (S 3 peslS S
DSen 595 g0 RSl gl 5OYV) b Rl
LA 5 esedlS Olesan e Sl e Lot
.JPOJ{‘QOSJJQ}OJDC.?L?)MJJ%VTJ‘M

4"("'.’."\“"' J.:JJS QJ)J.‘?‘ g:,...w‘ ol &)\ﬁ 4.1)4...: LE‘J"

A

sk 3 NaCl epse) o5 (IS, ba

P N RIS e SR
b S sy Wl Gl SlariS.
Lo, oS Llesls oLaS e fa gty & 0 LS e 3 gdoms
slosd 3 SR b Sl DS
Sz 53 Ysene Ul opde S ol
Sos 2 s 0o (Y1) a5d e B VL
S Vel Ve 5 Ve o Coke Lo
S0Vl pll S 5 5 05 e LS
(00) 3L Lials s Ve o V80 Jlesl 1 e
L Plantago crassifolia <. Ja olS ;5 pioeen
S 035 NaCl s Vg0 oo 000 B v 5 5008
SLoss 2 Ssba SiL el ol el
sdalie SUS O35 (2 FeS Vg Jus 000 5 b0
e B e jiSes oS 0T 1 LYY) W
il sy Sl O s RS On ol
ol LY sl ol Ol als cl S
() 13l 35 bl s s S sl med 5 A5,

oI350 Sl p e 5 S s e



Ol)Sod g (2d) Lo

S S 2l s Sl 3 el IS 5be

o5 e (Lol aes ©) OLLS b mol
S Sl Gl LLOA) ol (el
Slye g b Wl dempsd OLLS (S
BsSls 3 ke oﬁ@?{vm}\“ﬁw\ J plos
Lo Jood S Sl Jomilty (RalS w55 5
S bl s s Ol e G G b
s st bl ren 3 (3) as il
Vv 5 Ve st w93 5,8 L ab s )
5 el Bl e 50 A el LIS Y ge L
Gl Sl Aoy Y1 S, RWC & sl ol
S8 5 e Su J._,)fi.s J:..LLU'T 33 (VA
Yo WA A e s e L S S
8 5303 a8 A3 edalie it WIS N e Js
Ve deo 40 6 S O s gl gme purpurea
oals N e YV U rubra <5 55 55 s
Card s s & FUbFA &5 55 5 popds (2L
S Joos W T s LS 5 e sk
Lji.ib G oL QOV) sls OLES s 5l ghsd @
4 Jood Sk pgeslS
das e a8 S cladhe bl jlis gals

Sl el Sl 0805 Sa5 2 SRk 2

L obls T i

S il el ppels chle LI L S,
et 5 ol odr el e 4 Ll
lesl &8 Jl= 55 «(Y¥) Wb aly A,y S5l
O User 35 35 2 paedlS Sl Vge s S 00
Slyee 5 ol e QLS 5 dals o S sls
(YA il 555 (gls ms sl S Ol s
Slasldds 5,8 L lags 5o amd s alle
LSl Xy 58 oS (555 2 paweslS 08U S

(Y0) As o> (Salicornia ramosissima)

£a

5 g pgedlS ol SIS o S ey
s Jrpl b UEY) 558 0 0WS LAl G
4 ke LS O3l a8 esls Ol s B 5
osle o s Al Sl U,a;ts Gol= o
(1) s puS i
Sl o Slgome 2 0338 5 pade d S
Sy o3 besls bl 4 ea ((RWC) 3,3
Sr 2l o Slse 2 psedlS 5 e S
5 pelS (Sad il sgae S sl 0L
Jodr) 35 s pme Sdo b 553l e
e o YW 5 (Qals) i slag,sd s ()
33 Sl o Sl S e LIS
Clle LIEL 5 A sdalis pgeslS Aald mlans
o pa S3L GRS S O e (sl pedlS
Cole (Uald ) Dg:li;.&lsuéhc,.]é.&&ﬁé
LIS Ve e OV/E s Ll LAZS sls (gl g
SﬂgTWé‘Mtﬁélsw&‘p‘bgﬁM
03 L Ve o Voo/Y s 5 I (ol pme SRS
e Sl s A e S et 5 Y glachle
(Y ) Sl mals S O

Yoo WY) oml o slasssd 0 A e S
(NaCl Yo oo YN 50 ol 0 5 ey 3 g
FEARgE c/f&h» 0 bl s e sS4 ol
Ol o Glge 53wz LB S Oy
slagoss o Conles ol Ll AS o 55 g
Veo/Y 5 OVE) e o s VY5 A
S G 32 gh e sks 50S (NaCl Y50 s
Ve do 0V/E b w2 S Ol el Glgims
VU s IR C}h“ wa > 5 NaCl
e535 NaCl Ve Lo OV/E 5 dgel sl )
spde S Ol d Glgme ) p S e 8
iS5 ol Cdr 5l 0las &S (Canl doys VY



YAV (£) 2 )lond dA) s sy adgi 9 SI& Cap a4y pul

&, (Electrolyte leakage) g cuis s RWC) S, O owd slgoes (SPAD) Koo 2 ls 5Kl duslio —¥ Jgu
.wﬁqc}yﬂs‘gﬁh-\gﬁh&&adhwjédﬁ

Table 2. Mean comparison of SPAD value, leaf relative water content (RWC) and electrolyte leakage of
purslane leaves under different NaCl and cadmium concentrations in growth medium.
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In each column, means with similar letter(s) are not significantly different (P<0.05).
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Figure 2. Effect of NaCl and cadmium on sodium content of purslane shoot. In each factor (NaCl, cadmium),
values with one similar letter are not significantly different (P<0.05).
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Table 3. Mean comparison of root sodium content and root and shoot cadmium content (%) of purslane leaves
under different NaCl and cadmium levels in growth medium.
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In each column, means with similar letter(s) are not significantly different (P<0.05).
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Abstract

Background and Objectives: Salinity, especially NaCl, is one of the most important abiotic stresses
which limits crop productivity in dry regions like Iran. Also, soil and water heavy metal pollution is
increasing in developing countries, which may suppress crop yield. The adverse effect of salinity on
crop growth may be affected by soil cadmium content and vice versa. Purslane is one of the oldest
and the most salt tolerant plant species having medicinal and edible uses in arid climates. Little is
known about growth response of purslane to combined effect of NaCl and cadmium in soils. The
aim of this study is to investigate the interaction of NaCl and cadmium on vegetative and
physiological characteristics, sodium (Na) and cadmium (Cd) uptake and accumulation in roots and
shoots of purslane.

Materials and Methods: This experiment was arranged as factorial based on complete randomized
design with four replications and conducted in growth chamber with 25/18 °C temperatures. Factors
included growth medium NaCl concentration at four levels (0, 23.1, 57.4 and 100.2 mM) and
cadmium at five levels (0, 0.5, 1, 2 and 4 mg/l). Seeds of purslane (local ecotype of Jiroft) were
sown in 1-litre plastic pots filled with coco peat-perlite (2:1) and were watered until full emergence
and establishment. Then, seedlings were treated with Hoagland solution containing calculated
amounts of NaCl and cadmium until 87 days afterward.

Results: Significant decrease in shoot biomass started from 23.1 mM NaCl and 2 mg/l cadmium.
Also, leaf greenness index (SPAD value) decreased with increase in salinity in each cadmium level;
however, when no cadmium was applied, SPAD did not significantly decrease up to 57.4 mM NacCl.
Similarly, salinity had no significant effect on leaf relative water content (RWC), but in each salinity
level, RWC decreased with increased cadmium level. On the other hand, tissue electrolyte leakage
significantly increased with NaCl concentration, however, increase in Cd concentration had no
substantial effect on it. Shoot and root Na content linearly increased with salinity, but in each salinity
and Cd level, contents of Na in roots were significantly higher than those of shoot. Same results
were observed for shoot and root Cd content. Shoot Na content was not significantly affected by Cd
concentration in growth medium until 2 mg/l Cd and only 4 mg/l Cd significantly increased it.

Conclusion: Although sodium chloride and Cd contamination decreased purslane growth, but our
results suggest that considerable accumulation of Na and Cd in roots of purslane inhibits excess

translocation of Na and Cd to shoot tissues and further growth inhibition.
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