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Table 1. Main chemical properties of the waters and soil at the study site.
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Table 2. Analysis of variance (P value) the effect of different levels of salinity on characteristics of five Kochia local

cultivars.
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Table 3. Mean comparision of biological yield, seed yield, harvest index, leaf sodium and potassium content and sodium:
potassium ratio of five Kochia ecotypes at anthesis in different salinity levels
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Means withthe same letters in each treatment and column for each treat are not significantly different in 5% probability level

base on LSD test.
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Table 4. Mean comparison of soluble carbohydrates, proline content, osmotic potential, leaf relative water content,
total phenol and DPPH radical scavenging activities in different salinity levels and five Kochia ecotypes
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Fig. 1. The Principle Component Analysis (PCA) biplots of A: Different Kochia ecotypes and B: Vectors distribution of
the studied criteria based on their means in salinity conditions

R

Borouje:

o]
Isfahan

Sabzevar Q)

Birjand @

Factor 2: 35.99%

-2

-3 Urmia

-4

-5

Factor 1:47.41%

Factor 2 : 35.99%

1.0 g
N‘t@'\“Q\ X “Osmotic potential
Nat/Kt gy B
2 ..‘@\ \\ \ ,P -
~
05 e
g &, %
?_Eﬂ‘]ylcld [ ~.D
00l i
Sai;uhle carbohydrates
-05
Prolinie. 3/
Emmas'?_ /
Total phelﬁit--._‘_‘.
10 sty )
1.0 -05 0.0 05 1.0

Factor 1:4741%

Sboo p Slo sbayloy STy g (A) LdsgS ilido sodgs (ol (ol (alizo 4 4 3205 (g, 31 Jrolo (Gursgd Hloges ¥ IS

B) 90 (w5 bl o 50 anllland 90 Slio (aSilio

Fig. 2. The Principle Component Analysis (PCA) biplots of A: Different Kochia ecotypes and B: Vectors distribution of
the studied criteria based on their means in salinity conditions.


WWW.SID.IR
WWW.SID.IR

f.4

LdsS ol 50 Sojalgn b Lails, (B 9 (69 LT 1)) g (LS

Glsime s YL Vil ladi g, wedats )o pusliy L2 4
S g |y 0oyl ;o S ol s

e o5 0L o N LS cgy5 s Lyl yd o
393 Jomgiow )3 w5l (oS e 5 el g0l
Sl g e pelas dlavls pee (ol ST )l
O Sl 5 pesly 5 s O sleosias Jl
WS (oo el 1) JUSI (6l 03 (5970 oS A ()59 00
peliy 3 med Oliee oy 2 (20U, 2003) 35 o plox]
OIS (5yed a4 Joode L g Joole aijly g0 0
GRS Al il b oas sl Les (Tritium aestivum)
B 4y ly 51 52eS Jooxte 4 ly 42 (53959 madw Olyes
Ol 3 oS (6598 4 Joiits iy (izmod 092 Joorie
Rl e (698 e g 09 19565 (VL el
o wlsl 5 (Sairamet al., 2002) w5 5 pels 500
1) e Gl (a8 Aoyl 5 w0095 caalllas
0, Sles dpog)l 0098 g widg Dl 0 Sle slaplal
2,5 adg Wodgs plu & Cand 53 (6 ey 0985

Gop 5 dmlpd o Sl (S (g e 153
@ Oddon OgelienST 28 b s e Jds &
aiel lasesl 4 (pSgn Jos GRIBIL 5 Sbbgls
S35 0aS el (g mizren Al (g alex
Mg el PSly 0 lapg Rl lr ks S
NOPSURN UL SRCHN IS 3¢ IRCUSIIR IV NS TAC N

(Sannada et al., 1995) s5i 0 0055 adgs yualS
Sosgs ;o Gdgn Ol aslllas 350 (Slaody (e o
dSm’ 4 O 51 5,99 (25 ad Galihlidies )l 5 5l 5
005 5o Oaden LliBhiglee cab ol il VE0!
Y Js92) 052 90,0 VP g7+ i 5 ar aeg)l 9l 50
o5 b 8 b adg eogicen; plime Sus B5b
Wl ol LS 0 0, S el S Ve e eyl 00g8 4o (5500
cils als LSe jo 0,5 elS YT v lors 0055 5o (s
Dol Gl b g Hlade Gl 4 4z b (T Jgu)
sloodgs £925 Sk Wilgi oo llae (l o393 90 2 5 25
S5l SBpo g s Bro b (gy8h GRS oy 4o Ll
Aok o ganl adgi yo
a5 gl 5 Wiz Glrosy aSil azgs LB 4SS
0355 Cum 3 dlg8 Oliee S5 51 (6 6 )98 A5 4 JoS
Al elS i o o9 besgs 5o
F8 S Jolore Dlyaeng: S Jie Su39d5 508 SloaSlo

15 Slio s B ol s Lol cloadlze & 520
FY a5 ols oLas V#/0dSmM! § OIF (5 98 i a9
adlie bawgl a0 VY g gl ddlio lawgs Ol 5l oo o
(Jol adlge ;o (bl (nl o (FAJSE) 098 oo J S p9o
ol Jouiliy co3giCuns ) 0 Shoe Al iz o (G045
S s Gl s st s el el
Sl 18 areg )l (S03g5 Wiz (0595 3l g SuBIS (5550
Dy ydn 5500 (50355 dus & o )] (5558 4 o oS
Cod o lsp plail o cdale (o158l asgr LB aisS
DPPH Jeol; codlsd e calgn plol poliy a2 maoes
e Sl 9 S Jsloe Slhaeng S (S B8 (S o
sies 5 9,750 1655 & Gl slaesg o S o
! (FBJS8) 092 aeg) 9 b2y (50395 50 4 S
ol Al 3 SR A ey @baasls & Clio
1 i ol

Slyss bl 2 VB IS8 50 (amgs jlages Jlos
sls lis el V#I0dSM™ & cos OIY Lo o Slaw
5 ol ail5angs o 3l Cowi 0ogicuny; pals jlade a5
5 Jslam Ll a5 oleesss aS (ggouias sudils 1,8 pgo
B Fkie 4l )0 pgs am Ll g giuie 4l
gl Gl gl 5o (i 0 Sloe alS 5l s S
W2 g 5lg s sloosg bl (nl pdi3gs 10,95 S
0dgilumy i) SRl (pieS g (e cS @
391 pyo il Cod it 55 0 3 Slee gy Jl,95
b ose seome & S SOl O ;0 odgs ax e
G5 4 Gl 50 )0 3 Sles oS e S o I3
38kes 28l Gliee s cnlpln 0g siier o) 5o
odalie pledol 035 )3 lado (1 2eS 5 lgsems 0355 ;5 5
(P JSCs) o

oS ol Candy oarasylis S O d lgiome
SilS el 2l Sdgilie Collad 00iiS uSaie 45 Cau
T 6 y5h G o8 GlalS o S O o st
O s cmge a5 Sl ol el Jlid 8 o
5 oS SeSles Qi hals 4 e oled ) 5 b,
5o ikl osh e (Sdplie colld pals () I ey
0j9) Ll slaoho melals ;0 (sotr 8 ey o2
A Cons Mz o (035 adllas ol o (Zhu, 2003) s )ls
a2y Lol plis i Sy ey bl ooy pla


WWW.SID.IR
WWW.SID.IR

WAV bl V) sl el pole 1o lame (slo s

AR

dald 4 Cad 18 bl d 0 gyl g wiz o 0oy
S5 Jobre Shoung S (2lse plail s gead o i
4 e Cowd 9 DPPH 6ol coJled o 5 IS Ji8
5 2lop il penly jlade (p1eS 5 (2lea el ey

v Llo 1y Sy (6 jemnl Jmiliy

3 i Isfahan
1
1
1
1
1
1
1
1
1

Birjand

0 bR e e e e

I O Boroujerd

Factor 2: 22.38%

-1 Urmiay

() Sabzevar

Factor 2:22.38%

5 4 -3 -2 A o] 1 2 3 4
Factor 1:43.14%

5

Sl i e oS 5y o DPPH Il odlad Jlge o IS
Al ety e g el by )l a5 oo
Blie jo 0l sanlive oy jo jialS jlade oy xS (slen

1.0 B g M
e 9
e 1
SR i
o N, a
~ 1
05 &S L
3 Ay 1
\\ I| K+
; AN s
Soluble carbohydrates B S
& NI sl s
00 Irugi phenol,. s Paicpoeimt. | |
: o-- \\sma c pof
- -
HIO’(?’ \ .
- Na+/E+ 1 ~
05 ]I \\
1 Na
= Biomass
&
Seed yield
T J S . S—— LTS DO
-1.0 -05 0.0 05 1.0

Factor 1:43.14%

Sbuwo p Slio o yloy STy 9 (A) LubgS ciliko (Wodgi gl (ol sloadlgo 4 a3 gy 5l ol (Ganigd slages ¥ S

(B)1#18dSM™ g BIY (5590 i gdaw 90 53 Sl oy S

Fig. 3. The Principle Component Analysis (PCA) biplots of A: Different Kochia ecotypes and B: Vectors distribution of
studied criteria based on the difference between two salinity levels of 5.2 and 16 dsm™L.

ools 5 ROS (s sTaasr alovgas ggeslinns] 5 o5l
450 slacilags | ST dis (55,000 4 @il b 0925
a5 oiaST s sl lagys Wiy alaulsa
Slatats iz (JBGol) o8 sladiss a4 59 0000510
Gordon,) S o Jos Jledyus 5nS] loassS L UV
(b wgl slacilas] sl glgl e, (2001
Luo et al.,) w,ls |3 gy azg ojs0 b Jd L
G5 sleedplie snaslis b L Ly adly o (2002
2le Siglsiied Shoogas 3l prms ards o s
(D95 M § (S dwgrdd ol 2 cilognST ]
a>¢5 b aslllas ol jo (Balasundram et al., 2006) el
St i el 5 SYb eogicen ) 3dsi oliee &
oo oJS b o5y Joloma Shiaings S aiile Sl
g dz o ooy 0 (S 0 DPPH !, colls

o 6395 4 Jasxte L 5 Jasite sladisS 5l (5

300,00 ledieS pl aiiles 0ud) yod slalase jo ailes
YL glacdile o Ol Cdz @ 500,85 Gl Se Coon
.(Benlloch-Gonzalez et al., 2005) scas aslsl 5,45
sile 5,90 5l BB YS! 1 85,08 izen o]
S xSl ROS) ()5St Jlb sloasss JSas
el Sl sSze b 0k o asis LS 5 ROS
a0 g ool STy b oy g bopis n DNA aile
Sg Jolo sLid 4 oles oyl b s olmyl e
Lise )0 0450 2LS slaaisS (Abdi and Ali, 1999)
55 b 51 055 698 (ST g b 15 5 sl
B laST sl agil g adgl (Lol il
Maisuthisakul et al.,) sl o ROS L1y o Sobew)
b cwlos 4 0B SlonST 5T adgl panslSe (2007


WWW.SID.IR
WWW.SID.IR

AR

Sy & mJ"’-"M" r’lé)‘ ‘."Li;-‘" Y (e Cowe >

tolerance in cotton. Biological Forum — an
International Journal. 1, 105-106

Luo, X.M., Basile, M.J., Kennelly, E.J., 2002.
Polyphenolic antioxidants from the fruit of
Chryso-phyllum cainito L. (Star Apple).
Agricultural and Food Chemistry. 50, 1379—
1382.

Maisuthisakul, P., Suttajit, M., Pongsawatmanit,
R., 2007. Assessment of phenolic content and
free radical-scavenging capacity of some Thai
indigenous plants. Food Chemistry. 100,
1409-1418.

Molassiotis, A., Sotiropoulos, T., Tanou, G.,
Diamantidis, G., Therios, 1., 2006. Boron-
induced oxidative damage and antioxidant
and nucleolytic response in shoot tips culture
of the apple rootstock EM9 (Malus domestica
Borkh). Environtal and Experimental Botany.
56, 54-62.

Munns, R., 2003. Comparative physiology of salt
and water stress. Plant, Cell and Environment.
25, 239-50.

Munns, R., Tester, M., 2008. Mechanisms of
salinity tolerance. Annual Review of Plant
Physiology. 59, 651-681.

Nabati, J., 2011. Effect of salinity on
physiological characteristics and qualitative
and quantitative traits of forage Kochia
(Kochia scoparia).© PhD thesis Ferdowsi
University of ' Mashhad Faculty of
Agriculture. [In ' Persian with English
Summary]

Parida, A.K., Das, A.B., 2005. Salt tolerance and
salinity effects on plants: a review.
Ecotoxicology and Environmental Safety. 60,
324-349.

Qureshi, A.S., Qadir, M., Heydari, N., Turral, H.,
Javadi, A., 2007. A review of management
strategies for salt-proneland and water
resources in Iran. Colombo, Sri Lanka:
International Water Management Institute.
30p. IWMI Working Paper 125).

LdsS ol 50 Sojalgn b Lails, (B 9 (69 LT 1)) g (LS

S 0,8 plgre ly wls ooy ple 4 Cowd eyl

Olyea pd a5 Luld s boasls ol il

&l

Abdi Sand Ali, A., 1999. Role of ROS modified
human DNA in the pathogenesis and etiology
of cancer. Cancer Letters. 142, 1-9.

Abe, N., Murata, T., Hirota, A., 1998. Novel 1,1-

diphenyl-2-picryhy- drazyl- radical
scavengers, bisorbicillin and
demethyltrichodimerol,” from a fungus.

Bioscience, Biotechnology and Biochemistry.
62, 61-662.

Balasundram, N.; Sundram, K., Samman, S.,
2006. Phenolic compounds in plants and agri-
industrial by-products: Antioxidant activity,
occurrence, and potential uses. Food
Chemistry. 99, 191-203.

Bates, L.S., Waldran, R.P., Teare, 1.D., 1973.
Rapid determination of free proline for water
studies: Plant and Soil. 39, 205-208.

Benlloch-Gonzalez, M., Fournier, J.M., Ramos,
J., Benlloch, M., 2005. Strategies underlying
salt tolerance in halophytes are present in
Cynara cardunculus. Plant Science. 168,
635-659.

Dionisio-Sese, M.L., Tobita, S., 2000. Effects of
salinity on sodium content and photosynthetic
respoes of rice seedlings differing in salt
tolerance. Plant Physiology. 157, 54-58.

Dubois, M., Gilles, K.A., Hamilton, J.K., Rebers,
P.A., Smith, F., 1956. Calorimetric method
for determination of sugars and related
substances. Analytical Chemistry. 28, 350-
356.

Gordon, M.H., 2001. Measuring antioxidant
activity. In: Antioxidants in food: Practical
applicatio. In: Pokorny J, Yanishlieva N, and
Gordon MH (Eds.), Woodhead Publishing
Limited, Cambridge, pp. 71-84.

Jami Al Ahmadi, M., Kafi, M., 2008. Kochia
(Kochia scoparia): To be or not to be? Crop
and forage production using saline waters. In:
Kafi M and Khan MA (eds.), Daya Publisher,
New Delhi, pp. 119-162.

Janagoudar, B.S., 2009. Physiological strategies
of plant breeding for drought and salinity


WWW.SID.IR
WWW.SID.IR

WAV bl V) sl el pole 1o lame (slo s

Singleton, U.L., Rossi, J., 1965. Colorimetry of
total phenolics with phosphomolybdic-
posphotungustic acid reagent. American
Journal of Enology and Viticulture. 16, 144-
158.

Smart, R.E., Bingham, G.E., 1974. Rapid
estimates of relative water content. Plant
Physiology. 53, 258-260.

Tandon, H.L.S., 1995. Methods of analysis of
soils, plants, water andfertilizers. FDCO, New
Delhi

Zhu, J K., 2001, Plant salt tolerance. Trends in
Plant Science. 6, 66-71.

Zhu, J.K., 2003. Regulation of ion homeostasis

under salt stress. Current Opinion in Plant
Biology. 6, 441-445.

Y

Rout, N.P., Shaw, B.P., 2001. Salt tolerance in
aquatic macrophytes: Ionic relation and
interaction. Biologia Plantarum. 55, 91-5.

Sairam, R.K., Veerabhadra Rao, K., Srivastava,
G.C., 2002. Differential response of wheat
genotypes to long term salinity stress in
relation to oxidative stress, antioxidant
activity and osmolyte concentration. Plant
Science. 163, 1037-1046.

Sannada, Y., Ueda, H., Kuribayashi, K., Andoh,
T., Hayashi, F., Tamai, N., Wada, K., 1995.
Novel light-dark change of proline levels in
halophyte (Mesembryanthemum crystallinum
L.) and glycophytes (Hordeum vulgare L. and
Triticum aestivum-L.) leaves and roots under
salt stress. Plant and Cell Physiology. 36, 965-
970.


WWW.SID.IR
WWW.SID.IR

