Iranian Journal of Pulses Research
Vol. 9, No. 1, 2018, p. 57-68
DOI: 10.22067/ijpr.v9i1.53816

Ol Sl gy
BY-FA axio AFAY sl dowi 15 Lo Al

33T o8, (Cicer arietinum L.) ag5 o ysShos g1)21 9 8 yShos 39 (5998 i o3l (w9

¥ 6ol i dozo g o Siloj Lo podle ) S0 y8 L yodlé
sapeide b o)l 5 (o lwlicdh Ay iy oIS (63 )9l oSl uull | awlicit )15 A gl il —
gzamani@birjand.ac.ir «ly5 b 65999 ud dsid y oo yuy oIS (65 )gLins” ousitils HLuils -
msayari@birjand.ac.ir «aydss (i) ¥ ( cwbuiS B 4l ) iz o o8NS (5 ,5Lis ousidls jluddls ¥

AARAZARVAS RN IR
VAR OV« t By ol

PR

Syl 0yl Jomame CudS 5 olS 0 Shoe (6Ll Sl a5 el ) v Lo I (5590 GRS

ol 0, Shoe ly2l 50, Shae 1 e 508 o 4 Sl (Sl 5 (S G5 9 Bk 5l QLS 5o (559
Sl 0, Shos 1 5598 L5 (o polate a4 ams a3 3T o | LS gei g 0k 0 Juts slaunl)s
Solzpb B o islejl wl5T 48, (Cicer arietinum L.) 5556 oLS 5 pewls 5 o polie cdalé g5 Sloe
Sy9=5 SLajless ad planil 1S5 Jler b aiz o olRisls (65,9LaS” oaSiadls (Slidod S (o Bolas LS sla
e 5 6o Gl @l lul 295 e i o3 5 V0 Y el o )l g 5 S
Ol 50 e sy (o00) (6590 a0 il 45 (6 y9bos o Zudld 9950 Sy a9 5y olawi gy 15|

i (500 00AIYE (S slasi (gao  DVOIAY (gl )| (sae oYYIFT Lials coge ol ias aald 4y Cond iuloj]
Sl 65 Sl izl S o cdale us DYFIVO iulidl 3 5 el cdale gus 009/YY (S
a2 TYINY hals el cod 5 fho p (bonjowd 0 o5l (559 (ial33l a5 ols i Galesl enl 5o 0 Slas
J5 Siz 39 (6o oV AUYY g wlol e 58 (oo 0FF/IFF gy yo ailo o, Sloe (g0ua ,0BA/AY (g L B olass
sanline fo py eten ooV (6590 55 Gles] (nl 53 9956 oadis pS ol wlis (5,99 ST G i a8 393

LS WS 09 ils o ,Slos (S (5,98 uj).gc_la,.; dSg ﬁw)‘ gS"\"JS Slols’

o 3 8l co 1) GlS gad g us, o s sloanl
A, alisee slodacs> p 5,50 .(Boem et al., 1994) aas
GalS (Siailsr ol bia 5 2als Coge 5 araliS
35,5 oo Sis ool oy ralS g oler slaplail o,
Cp o E s Sy e 2alS (Munns & Tester, 2008)
g (§ 595 g Gl8l L g Sl (598 4 olS by
JLss & .(Munns & Tester, 2008) ss 5 o idgin S 5
Py S5 Sl g 555 iz Llies oS gl SRS
sboos;5l,8 (els falS cow ol (nl &5 b oo alS
Sgi dml )3 03,5 e S 0l (sln Y (St
2 S glaailis g oud azlge JSin b du sl
(Munns & Tester, 2008) 54 o sonlie Jb S 5
gl )3 palS @l 50 a5 Sl 5 S olaw o S
039 MeLS Jslge Sl (5o Wl oo 095 bl oo (5 mgd
g el 4Bl g Ao, al, mile (5,90 i bl olS S
Lo lile 5 53 Shos 5 b, EalS b 598 o5 ilé 4o
o e SYsb Do gl s)ed B 5o 85 LE LG

oY

dodlo

Ol A Conl () d oten Sl A Sl (5598 25

2 G ls o)y DY pame culnS g0 Shes 1 5 L
Sz (sly g T o Logas Lis (55,5l bl 51 5l
Sy g LRl sa S dgucme pge Jalye 5l i SiSans
loo,41» (Turan et al., 2009) g, oo leisas £l,; LS
aoy58 by s S saleahe 5l i a5 el T 51 S
399> 5 035 (5,9 cilia ok ;b Cov ez Sslais
A dxlge (5590 JSin b cutS cou gol) 5l as oYY
Lo Sidd o g s 3blw £ 3> ol (FAO, 2011)
S ladie 9 ogmoeaiSTy bl (il )0 ed e Cgmine
e Y 0 Pl ez s 0l 3 g g9 DY
S e =ly; ol o (Kafi et al., 2011) 550 o S

Gl 0, Shas gl g0, Slos o iin 5L e

VOOV VAAR ol pan il 1 glomnd O 95*
doraki_rg@yahoo.com


http://dx.doi.org/10.22067/ijpr.v9i1.53816
mailto:msayari@birjand.ac.ir

WAV ol Ao 15 oy Al /o)1 Y Slgus GBI Y /... (5 ST (w2 103 o g (S0

A e Camnd g e S5 Al (600 alide sl
L 51 Ll ccasls sgmg (6l sime NS lsm alail gl
Arefian et al, (2012) .55 s o NS el
ey (5 89 GRS D Glaly 8l Ly wio S 3158
(i Gley o Gl B L g Sl rals 0958 slacal sl
Go il () 0 S i (g GRS Dad
olS Cupe S A5 4 Fb 50 Sigdgdee 5 Sujel sl
=l il Jloy55 5 (Glofrg el 5l (6 )ad Ll o el
bl 1y oy il pylans 5l anlllae Gus b uiow
=y 9950 3, e 152l 5 3, Sos iprlly 9 maow yolic
L aexlye 5o Joame ol Lo isSly cobis ol

b pll Hol Ll

gy 9 dlgo

SogiS sasiils sladod aslds o sdod ol
L Solas Jol5 slaSsl 7, b LB o w0 oKisls
MR Jolee PH (i o) £ 51 S il o plodil 1SS
Fsbal Gl s e 2 oo S (Sl lan
» M)s»o\”&' )‘ ).,..o.f Gi)]..i” W‘M Ls OMA.M UT
doyelatl (S (5 50 Jlos! gl ol solazul e sl
Cagby 30 )0 s 5 et oS Lojl 50 S5 glisl s,
Al a5l Y Sl lade g Sl Cowsdy =y ews,b
Stephen s, 5l 5,55 zobs am Gy Sl ok
Ad dewls (2008)
when Ec <5 dSm?*TDS (mg/L)= Ec (dSm?)x640 ()

when Ec > 5 dSm? TDS (mg/L)= Ec (dSm?)x 800

ool y o 5LoYO L8 b slaclals 5l iolejl ol yo
Axs g 090 0,5 5lS F/0 plaS 2 (0 sudidizy , S 59 4S5 Wl
iyl (b o aile (Bb oogy aw slaws ylalS o o oS3 3l
Syl Cosby oy elal  laplals ailis) 55 b (o)L
e bl i 85 O g0 eadahar Ol eslaiul b el);
395 Je Jalt 5 4 J S (ol 4, Job Jobo o alls
5 00 00gd—2o O G_M...: u_a#) elwA u_m J}—‘a 9 \#
Az 0\0 g 59, 0 3,5 il 4z ,0VD sgu> sled 5 wo 0V
U poases 5l L8 baig ol gl og ol jo ol 5 cile
5 0l (g S o3l e il s 1S ke L ddles gly!
So glaS 1w s slalddle jado ) 5l 8 eals Sl
S o e omiw olKiws Jawgs oBiule;] 5o aloldd 'S

' Leaf Area

OA

ot 9 JES! 5 5,55 .(MUNNS, 2005) 05i o oS 5 ye
ol ol 48 308 e il LS calisee slaplasl o jolic
D0, 5 o il g g, loplas] o coaS Cdl o
O a8 Cel Gl w6590 s pais el
99 Ladsbw (rafg s adsi g Sioml jLid sl yo Lol
Sgdss ymaie ol Jlb iz 50 P s o oy IS
5! 8le o 14 .(Aminpanah & Soroushzadeh, 2005)
L maom ) ol ogdle 395 oo Jobe (2l Qi
ol s ) Jolw (9,0 JLail sladoe 61 monly
JLd et iz alS cos (el 4 Cond oo i
L (BoSly moliy Jobos adal) 2l )3 03,5 o0 yaie
Silwo > gl (Jloio! pailSe G lgicay 1) oo
, (Mansour et al., 1993) a5 o ;53 JsSTs 50 s
bgi mealy ©32 Sl o o Sl 6558 YL sl
&b (Baghalian et al., 2008) <ol 05505 (5,5 gl oLS
9 Somw Olie 4 g 039 gl (590 S 4 plalS
Dol o)y (S 5 ploy S 5 Sl (o] Sy
S Sl Sroml g (Sor G5 jop b Sl plalS o (5550
2 IS 5 Lngysy 055 Sopmms il el lpo 2015 Jolo
Shabala & Al_Azawi, ) o_ib o oldé ,ole Lo
.(2000; Munns & Tester, 2008
WSS @ dss LS (Cicer arietinum L.) 545
L 5 a_sb o Leguminosae ol oslgls a5 laie
2 lags IS ol jo ades Sl 5l as ) rege ol
Roy et al.,) 05 oo S 1 5ol Jlos 9 Ll sl gyl dbas
eimie oLl als o3 Y e+ 5l i s b ol (2010
Ooe=hls da ulg 4y ey 0555 0l |y Jaamme ol coiS jo
s M (SiS (9 e, BAA) g VL (e
obS onl Coesl pogdle )]0 (g n SgaeS oS8k )3
= oS omlpls 5 Ll (6l 385 moe e SO Glgres
Seiz sblie )0 05 4 S gpadols Co ey Wlgs
(=l 09>9 L (Sharma, 1982; Juda, 1984) sl S5
S 5 0, S allel o (5595 AT Sl 00l atis
aes alS ) 698 4 Jremie g8l (> 0950 Jparme
Kafi et al, 45 laalas ,o.(Asha Dhingra, 2007)
o yeiin ;o (6595 i 3 oy p St (2011)
Ghali31 95,8 3155 waisls ol 356 68| So3gle 8
5D 5@ Judg)ls e lale (ali 8l czge maow 0I5 (e
31 3E o=t Tl S92y b ol 3555 50 el IS
Dds 1S 4 885 S Coms (5l 3l i IS
33 LB o e SBl il oS 5o



WAV ol Ao 15 oy Al /o)1 Y Slgus GBI Y /... (5 ST (w2 103 o g (S0

Sog L Ll cow o, rals .(Jose, 2002) wigs oLS
So9b 53l 5l (Al 095 &5 Fwgid (e 18l 4 Bl e |,
NS o il gl 08 5 plooe b Gloap il S
oo 0y el S ol umen (Munns & Tester, 2008)
OoolS ezgo a5 (6590 (S S 0 ol Sis 4y wlgs
‘) ol_sf u_uLQ) ° 9 .)9_...:‘;;7 J_w) .la.\_7u) B (_5).0....:‘ J...M..'L..:
WS o (6 ol pedais gl Fer DLoS 5l eolainl 4 jgumme
A3k by e

65 i zolaw a8 Bls Las il ly 4y gl
Cils 5950 oS Sy slass 0 (P<+/+)) (5,lo xe Sl
lS Sy olawi (6,50 LilEl L aS sl Hlas (6,98 alixe
35 S Sl e gl ol ell () USE) el
G50 33 S (nyeS g e eien) (sOSG (69
= A SO 3l gy9-d a8l g e peices ) owo?
3555 S, dlacal 3o,V OIAY mals el yio p wien
2 ol sl asas ols las mls ol ol sals 4 e
sl yials 095 I 0ae) /AN (Sl jobay (5,58 g
oV am S5l et 8l 4 by e SIST i
g do IV ke 4 e p eien

5 JualS &l 0 a5 Sy mhaw g S oolaws o S
039 LS Jselse 5l (S ol e 039 (6 mgid prlan
etal, (2012) 5,55 b Lialesl ol ol .ol oLS Sz
&5 cilitee olaw 30,5 5,155 sl o ls Slgseen Zibai
S8 il o (gl e yebas | 5,15 wig 40 Sy Slass
el malS g,0d LilBl L ae ;o Sy olaey Sk g 0lo
ooty =T 5 VP A (5500 o 05 L oS (5 5k
G 4,3V g VY Y ol 5y S olawd 0Kls i

sl lad el asls a4

LB zobaw (iolo)l ool o Jol> s bl 5
05_50‘ ol_rf s_?)_:éla_w)_)(PS‘/‘\) 6)10‘5_244: J‘" 6)9..»
T gyt Lialidl Ly as ol flis g6 alisee olau
T (s gl ol ll o (V JS0) <8l rals Sy
Tl (2505 5 e g er) (o3 (S5 53 S938 S
o) =3 69t O 6)9d whw (YL 0 S
A Sl 9958 S o s (600 WOAYE als cel j
axlg o gl dl lilan as ols las gl (pl ol sall
GRS 29505 I s 00 VIV (2 S0ke j5boay (55
an il g)e-t Gl an by Sl i g il
D51 2o VAT ke a4 i e (oo

AR

Li-Cor.LI- Jos obedil 925 el (Area Leaf Meter)
Comnd |5 o SLid (59 metd S S (5 503103l 1300
slos 50 ol 4o celwfA Gas 4 g oo il p olyo
ofee N EBo L 695l b o g 0ols 18 01 S sl ax oY -
oIS Bl s ole (g pSojlil cuz al (g Soslul 6,5
i 9 Sblo oS alang laS o Bl solass
CelwfA Gos ol § olh a0 e Gleo b gl o ladiges
Hamada & EL-) jsg, 40 Ladiges (g 5lwoslal s 5 S
Lgi el 5 padw yolie Jlade g slxil Enany (1994
Atomic  Absorbtion  (ale—3) 3l iz oS
A pized . ,5 33 PPM Ll (ContrAA-700)
SrSoill S S (59 5 Bl p iy (JolS b5 ]
039 9 GSoslasl aig 1o ails o Sles g yo)leds LA slass
5ol g GiolesT bl 51 e s drsloes a5y jo ailo) + -
53l 5 5 oolaial Ly LgsT Lol 5 a5 dinosls 053 Jlo
0531 b LonSilas anlio 5 plosl (A 45ud) SAS (gLl
Lo JSCs ol ploxil as oz (g o sme Jloiz! o ;0 LSD

33,5 way EXCEL 13810 5 51 oolazl b

s g b

Tl a5 ol plts Glalejl cnl Guilyly 42320 mls
g 2l gyl p PSH11) ls g 5 (5,98 alisee
() Jgaz) cuisls vg5 olS
A2 e yualS |, ol 0y g ool ol pedglio )0 s
Hlo,S s,l55 Jomea-Bidokht (2013) LLs )| (e 4o
OrreS g 39 I3 e 0950 oLS el )l falS (5598 5
=YD Gbajl 5o 00l et (5,58 (e 50 3959 £l
s Arefian et al, (2012) (pomed 050 (o p pudomns
T S2edn e e Slogas o 600 S Sl ow)n
el )l iy ol (mali8l b wis,S 5158 0e5u calisee o gl
Do ol Sae (iali8l L g ralS ecaig) o oS
Gl e (6559 15 5l ke 2 Ly 0B piny alS
«(Cicek & Cakirlar, 2002) (Zea mays) <,3 wslw Jsb
Holmstrom et al., ) (Helianthus annuus) :ls SLus1
Mahmood et al., ) (Sesamum indicum) oS 4 (2000
Oomdol5eS o5 yei i b ablie Cgz 0dd i Slge i
RN YD G-I E I I\ J NP RN L OIS VI I I W PSP
elay)l jalS a0 g Lo Jolu (gole anwgi g o) 5l &ilo


http://jcpp.iut.ac.ir/search.php?slc_lang=en&sid=1&auth=Zibai
http://jcpp.iut.ac.ir/search.php?slc_lang=en&sid=1&auth=Zibai

AV Jgl dows 18 lois Auder [ 31 Qg SBB9R /... i ST oy y 0550 g (Soy0

3955 33 S 2 rawliy 9 i CALE (S Slgd y90 Olio (Wlapo (uRilso) (il ylg & 3205 = ) Jgur
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Fig. 1. Effect of different levels of salinity on height and number of leaves per plant of chickpea
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Introduction

One of the important abiotic stresses is salinity, with adverse effects on yield and product quality.
Salinity damages to plants through ionic and osmotic stress are reflected in loss of water content, specific
toxicity effect of ions, and disruption in nutrients uptake. Soil salinity can be raised by irrigation,
inappropriate drainage, sea advancement to coastal regions and accumulation of salts in desert and semi-
desert regions. Salinity is a limiting factor for plant growth because it limits the feeding of the plants by
reduction the uptake of P, K, nitrate and Ca and increasing inter-cellular ion concentration and osmotic
stress. In addition to its adverse impacts on the yield and yield components of crops, salinity affects most
processes involved in the growth and development of the plants too.

Materials & Methods

The present study was conducted in research greenhouse of Department of Agriculture, Birjand
University on the basis of a Randomized Complete Block Design with four replications. The soil salinity
treatments included five levels of 1, 3, 5, 7 and 9 dSm™*. Soil texture was loam-sandy with the pH of 8.09 and
EC of 1 dSm™. The irrigation water was filtered with EC<350 puScm™. The salinity was applied in
accordance with soil saturation moisture percentage and field capacity moisture percentage. NaCl was used
as the source of salinity. Irrigation was applied by daily weighing of pots in terms of field capacity moisture
percentage. In flowering before yellowing of chickpea pods, number of leaves, leaf area and the
concentration of sodium and potassium were measured. After full yellowing of the plants, pod number, grain
yield, 100 grain weight and total dry weight per plant was recorded.

Results & Discussion

It was found that salinity level significantly influenced all measured traits. Salinity adversely affected
plant height, number of leaves and leaf area, so that the highest level of salinity resulted in 22.4% plant
height, 15.8% number of leaves and 58.4% leaf area per plant. The salinity by reducing the water-absorbent,
creates an imbalance in nutrient uptake and toxic effects of some ions and causes changes in the metabolism
of plants and reduces their growth. Reduction in the number of leaves and leaf area, which in fact have been
a reduction in the photosynthesis area can be one of the factors that reduce the dry weight of plants. Under
salinity stress, the plants reduce their leaf area to counteract the stress and results in greater thickness of the
leaves, the accumulation of more chloroplast per unit leaf area and increase in leaf chlorophyll content.
Salinity enhanced the concentration of sodium, reduced concentration of potassium and concentration K:Na
in chickpea. It was revealed that the increase in salinity level from 1 to 9 dS m™ increased the concentration
of sodium 76.75% and reduced concentration of potassium to 59.7%. Rising the entry of sodium into plant
under salinity conditions cause cytoplasm to be replaced with potassium ions and ion toxicity effect. By
increasing the amount of sodium or sodium ratio to potassium in root environment, the concentration of
potassium in plant tissues was reduced. Also, the highest salinity levels as compared to control reduced pod
number by 33.33%, grain yield by 59.83%, 100 grain weight by 44.44% and by 39.34% total dry weight per
plant. Shoot dry weight loss as a result of salinity can be attributed less number of leaves and smaller leaves.
One effect of salinity on grain yield is changing 1000-grain weight. Lower 1000-grain weight cane be
associated with shorter grain filling period in salinity treatments and also with lower synthesis of assimilates.
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On the other hand, the change in the pathway of assimilate partitioning to roots for counteracting the salinity
can be another reason for lower dry weight of the grains.

Conclusion

The effect of different levels of salinity on the measured traits showed that salinity had negative impacts
on morphological traits, plant height, number of leaves, leaf area, potassium concentration and concentration
ratio of potassium to sodium. Sodium concentration in plants reduced dry matter accumulation in chickpea
and grain yield. Application of these levels of salinity indicated that peas are moderately sensitive plants to
salinity, particularly salinity stress level of >7 dS m™.
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