Iranian Journal of Pulses Research O'}!‘ 0‘?5‘.’ 6‘“0:"53'1

Vol. 9, No. 2, 2018, p. 114-125 AV 035 Ao NVF-1YD Ao Y5 jlois duiler
DOI: 10.22067/ijpr.v9i2.61250

8 5ok g Olao 31 (B 2 2 iz 9 Cud g3 0 1415 il (i 5
ST Al sbdcy g 4o (Cicer arietinum L.) o g5

g e 9 L5985 (rwlie T o gluo e duw T puilo 5388 (e ) (S 009w

SaS olSils (o83 (LS (5591951 (555 (seililo-)
WSS ol (15 y90l 09,8 HLniiils 9 Hloliwl ol Fay -0 o ¥
colae oylsl (b golio 3 55 y3LS o390 9 lindiznd 35 0 (£ g (o£1,5 liniod Gy g3 oLl -
Ol ol (6339 g 9 higel il ylojl
OB (rmb 2lio 9 (559l hjgel 3 lidizd 35 j0 ouimgy —F
VRO </ ¥ il s
VWABNY/Y iy G
oS

3Sbos lizl 5 0, Shos s peliy 5 Solsiy Bl polie Bpan 5 g )lal Bl ol Sl gy pslaten,
30 Jue B colil & jgody laen (65,5l Oladon olBiw! ;o WWAY-AF el )5 Jlu o saolesl wolsl o3, 0450
e bl ) e ez 50 (sb; w3, Jeld Glalejl gl e o plonil 1S5 4 b (ol JolS slaSTsly B
(2o o 5 (205 al o 15 08 5)lal 5 (BOBME aljo 15 (5)lal (2 S Al e 3 )kl )kl B9
A 5 poeely e 5 LS 50 (5 Y V0 0 Jold mhaw an o gy Hlade (5)led oS 5 s (el ol Gl
aS ol i mls wg (e 8 ol lgeas (uely Sy e 5 JLSe j0 0 SglSY w9V e e ol e
Olos 33 Jedg A Oliee ety p il bty cdile g p 6ol cine el penly 5 Sl el ilisee zglaw
Ol e Slio pobad jo cdgsy g o)l Jliie J1aniils aig (5 il o Shos cails oy 5 (20lS
GPIBLE 5 (2 S Al o o )kl Sl als 0 Shos 0 3V (s 0l 5o 05 IS Sme il (g (e 5 b IS
aS (g ebar cdl ioli8l as VY B A Sl asls o, Slee el B pae b el Cavody )L o Cdgsy o5 Ve Bpan g
23S Al e a5 ols lis g 2 @S e, SIS )0 0 S SLSIVY @ ails o Shoe ety 0,550+ Sran by
el Shld hass L Wl oo (25 Il pd )0 elty 5 Codsy Bran 5 Conl 0l 0908 4 al> o o S ol

bl asls ails o Sles 5 Sde Pl S 1S

w20 0955 il o Slas ¢ ydg  (pniig ¢ eSS Lg)L:.J (gols slaejly

KU PNV WS S ] VORI, POUICH RO ST G N PEJP0N doddo
=i Jord sla,lS g 5l (Rabbani & Emam, 2011) S asls @YU Getis i 5 6ol e Jdodn by

Joko gl )3 (plosilp Jold a5 Lalyd s ofge dedsas olalS ol s Jls 55 0 oYL Sl ol
2,5 o)Ll (g5l weaid 4 0l o0 LT Ftes 51 45T Sl (s sn 330y 00l Canss (glos S by iy e CenllB
b ol 5o i LS 5 5 (S s s Coot] Sl ], mmmssST )0 S Sare yolie Jols 4o
OLaLS 5l il 53 (orbo s bany oS ol glaraland 955 oS 3 Sles Lawsie .(Naseri et al., 2011) .axien
Slogiis ay (uiSly jo o il Ysons 5 900 0925 Jle eiles 4y Coms Ll 4o ,LSa o (Cicer arietinum L.)
uols (Alexieva et al., 2001) ol o il38l Joe el sl 9956 iS55 age slo,9iS 5 gz 0,Slos
3 St S 5150 Gl g g Jebe slacnts 1 S o o] oesomb el o St 45 Al o
ol (Serraj & Sinclair, 2002) ol sas )15 3950 Lyl, 5 s (Sabaghpour et al., 2003) w_sl o
Siomal fioas ln ) 5 5le 0555 Sp 0 Gl @es 5 Sisdsn s Oless 1 ogdle (ylals o O syaS

.(NiariKhamssi et <ol oot 3 yxe ol (i bl pi cov
pa—5 5(Zea mays L.) o,3._5 sal, 2010)

soode.maleki@yah00.com :J giuuo oucams ¢ *

VYV F


http://dx.doi.org/10.22067/ijpr.v9i2.61250

WAV 090 o (V6 )l Al /o3 331 ©lgad SBGIB Y3 /... 3,30,5 15T a1y 50 9 Sho

s S )3 0S5 LS VOFF U plty iy a3l
A 5l S JedelS el Al

9 95-Sse Fudan ol osliiul 4 5l Comer I3 L
30 e )18 0 955 sloanlid jsbay T mlis 1
w23 5l G Bras b 65,5laS 5 lnl e &S o]
Wl o Hledan Ol 00 S a0y Sedes w0l gl
S5 480 4§ phe SeS Giu ()3 (29780 45558
(Mirzaee & Rezvani, 2006) s il T b )
SaalS 4 ol Sae 3280 (5,40l 1 g 5 LaleS Jlecl
Ole) et 09— e (ol DY gazme 0 g 5
lie )L, il &l JBlas b ol yan a5 o Ll nS
e ol s ol Bpan 0 gz adio el a5 Cul
Ol ;5 35505 CaS A inl @ az g b o9l oo dine Jpame
Loy oo oo JSis ) mo &)l5e Il ctS g ) plaen
sgw S5l Gl )3 s g ey Cute (A 4 Ay
35 ooewd B Skl 5 lalS wl;  (Sas s
Sdgiy 0 b plet &5 (258 (nl b g (nl aie;
B o Shos 5 ols s ) (St 25 b sy
8 2l el st kel Gl zsbaw o 15 Jsed

L gy g lge

el 5 gy 05 55U ) jslaiedy G
@ lize slacy pas ;o 0550 0, Sles g Slao 5l S
ey &Sl QULST (65,0las” Slidod oS! )0 d)L.:-.’]
Jlw 0 oo plu] canb mlis g (55,5LaS wladss
Lyo w5l o) glas )l o |, =1V YAY-2F <l 5
s Semgby iSTas g Plas ol ot o, 4 do Y
ol 00 43‘)‘ \ Jj..\> ) alals L;Loo 9 L;.\.a)la

Jdg IS Jlaie Ol 0guas 25 « (Triticum aestivum L.)
.(Nayyar & Gupta, 2006) sls zalS s sae jsbas |,
Segby 35S 150 Gblie 5 0 3555 adgs a5 Ll
plaol 1 gl oo dgame Liuly dl) 0,90 b o paasa
ail g ol Sl 5 g 0, Shae Sgug 5 Wl o0 )]
3535 08, 4w (53, iule;l o .(Zaferanieh et al., 2010)
LS o (g)ls e jebas Ol 0guaS a5 0l asuie
(Krouma, 2010) o 5,25 5 alls jiiwgis
0533 g (65,1085 CulilB g aiS 0,53 895 o |, Ol glate
SaS 4 o0bo pudd ol Laies iolidl S ol Ol o 8
SlelS ) g 0gd o 3T S 0 Ll6S &8lge ;0 olge oyl
slac LB slse oyl .(Ghazavi, 2015) wuS e solaul
obas (S 50 O (6,005 5 ages Sguge ,o Sloais sl
ialidl s Ll S pae 2ol 0lS bawgs O Gpan oljes
(Nazarli et al., w5 555 3 pae 4 5L alS 5 065 50
2010)

o 5l =0 alllis bas L pwly 955 B pan
P o Gryms G20 5 bl s L 3y )b 5 S
2ol puwly 8 pae J3J .(Khodami et al., 2013) c..l
sod e plidl s i ) ol B LIS s (oS S
=L Gl eddgs; 3G .(Valadabadi et al., 2009)
° gy 0953l 45 GlasgSa g et o ey
Sl S s Gis B pely o 030 ,8 csl S
(Prez- uus sl oLS 1 oodbas o505 Jla pl 515 by
e S—is s bl s o .Cabalero et al., 2008)
A Comnd S ke Ol 31 malS g 0, Slee ol 5 el
.(Fanaee et al., 2010) 55 YL ugb) acloe Lyl
as ol Lz Mollavaly et al, (2009)  islo;l b

Ooloed adlin ;o 1VAY-AF cf); Jlu ;0 aildlo Wyl a0 ailjgy ik g Jlw ole (il ol ) Jgua
Table 1. The rainfall rate and average of temperature in each month during 2014-2015 in Hamadan region
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Month Oct Nov. Dec. Jan. Feb. March April May Jun  July

S,b Precipitation qnm) 314 9.1 295 83 129 20.4 494 42 0.2 4.4
&5l 4> sTemperatures (C7) 151 6.3 4 13 54 4.4 10 16.5 229 267
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Table 2. Analysis of variance (Mean Squares) of yield and other traits of chickpea under irrigation regimes, zeolite and

potassium
S ddo ks S p by ls ol
T oSl VRO (@A) @hoy) g, odag s
Oy’ golio S.0.v o7 Plant ¢ f i % o
Seed yield . Lea Lea Protein Proline Seed
Df weight chlorophyll chlorophyll tassi
(flowering) (seed setting) potassium
Sl Block 2 13173 7.199 6.54 75.7 8.6 5.9 0.01
sl Irrigation (1) 3 8615785 941.3% 809™ 6404 11.23% 135.9" 0.11°
kol sl Main error 6 29109 7.723 3.06 17.0 111 6.81 0.02
WS Zeolite (Z) 2 3514820+ 415.2* 273.6™ 776.2" 43.44* 1452+ 0.37™
o Potassium (P) 2 195975 0.742 " 74.76™ 85.43" 6.71" 1257 0.03"
cdgixe bl IxZ 6 515673 59.06** 45.39™ 37.02" 9.65 8.06™ 0.03"
eliox s, Lal IxP 6 42538 s 4.348™ 6.50 ™ 23.71™ 0.8" 2.02™ 0.009 "
peloxcadss; ZxP 4 18407 ns 6.465 ™ 2.02™ 9.685" 0.77 " 0.65™ 0.003 ™
peliox il giix s Lol IxZx P 12 20840 ™ 3.762™ 3.94m™ 17.38™ 0.62™ 1.62" 0.005 "
2 sl Sub error 64 21139 5.371 13.52 26.95 0.48 1.87 0.007
E ps CV (%) - 12.38 16.92 14.41 9.71 3.75 11.75 5.87

*x ok

Sl gre gl J3las> 9951 ooleol g oy S5 g 0 Jlexs! v ;0 I pe g o g Dgldd 09z g pae oS a9 NS
ns, * and**: non-significant and significant at 5% and 1% probability level according to LSD test, respectively.
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Table 3. Mean comparison of yield and other traits of chickpea under irrigation regimes x zeolite

o5 Irrigation Cdgiy il s Sles N9 (39 Leaf (23 J5) Sy Judg 5 P‘;jl’lﬁe iy o9
i treatment Zeolite Seed yield Plant weight Chlorophyll (umol/ Potassium Protein

s t/ha (Kg/ha) (gr) (flowering) "fw) g (%) (%)
e 0 3439h 5.259f 16.7 15.912 1.27% 21.582
o No irrigation 15 565.5 g 7.729 ¢ 16.77 14.24° 1.42" 18.02f1
Skl 30 539.3¢g 7.452 ¢ 18.51ik 13.29¢ 1.47% 18.43¢%h
0 911.7 ef 12.25¢ 22.3 11.25fh 1.32ik 20.21°
XUy Flowering stage 15 1556 ¢ 18.48° 30.87%¢ 9.19k 1.59b«d 17.161
30 1868 b 22.31¢% 32.75% 9.23 ik 1.62%¢ 18.24%h

0 835 f 9.188 19.7k 11.54¢ 1.449 17.9N
seo®dle  Pod setting stage 15 1149d 12.09 ¢ 21.291 12.7¢% 1.51%9 17.939n
30 9758 e 11.259% 24.9¢ 11.879%f 1.50%" 19.31°¢

5 eaals Flowering and 0 1169d 12.56 ¢ 26.71d-e 10.28 g-i 1.62‘“_’C 19¢
o pod setting 15 2040 a 2247 a 27.14 de 8.66K 1.41 16.84%
s stage 30 2140 a 23.35a 3141b 10.08Mi 1.58 17.490

B a9 O mlaw )8 (5 )ls gixe B LSD 0305 ol arilgo S i By S JBlas 6lls a5 gt o 0 el Sile
Means within each column, at least with a common letter are not significantly different at 0=0.05.
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Table 4. Mean comparison of traits and yield of chickpea under potassium

o o dlooydas oy by Odon (BJS) S dedenls  Leaf(ails g y) Sy Jadg ks
B Treatments Seedyield  protein  Potassium  Proline Leaf Chlorophyll Chlorophyll
(kg/ha) (%) (%) (nmol/gfw) (flowering) (Seed setting)
by Potassium (kg/ha)
0 1096 b 12.15a 1.45b 18.95a 22.89b 52.58 b
Voo 100 1184 a 11.43b 150a 18.49 b 23.69b 52.55b
Yoo 200 1243 a 1097 b 149a 18.00 ¢ 25.69 a 55.23 a

B a9 O mlaw )8 (5l gixe B LSD 0305 ol arilgo S e By S JBlas 6l)ls a5 gt o 0 olenSile
Means within each column, at least with a common letter are not significantly different at 0=0.05.
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Table 5. Comparison of effects of irrigation regimes and zeolite on traits and yield of chickpea

(&1 (b ) S 0 Judg A5

Lo Treatments o
Leaf chlorophyll (Seed filling)
sk, s, Irrigation regime
bl g No irrigation 39.17¢
5 Loy 0 s)led Flowering stage 64.92 b
PO Lo 10 ()Ll Pod setting stage 41.22¢
BINE 5 235 ey ,0 g,kel  Flowering and pod setting stage 68.5a
gy Zeolite
Sadgiy e No- Zeolite 49.27 ¢
SuSe 50 5 V0 15 ton/ha 52.63b
Sy (5 Y 30 ton/ha 58.45a

35,105 0033 B rhans 40 (g,I5 gime B LSD (503l Lol s cdiily so 5 e B> o JBlas slyls a5 e ,o (gly g gt ,0 40 olanSile
Means within each column, at least with a common letter are not significantly different at a=0.05.
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Introduction

Chickpea (Cicer arietinum L.) is grown predominantly in Mediterranean environment where yield is
faced with abiotic stresses such as water deficit. Due to shortage of water resources and sequential cropping
in many areas, it is necessary to manage the irrigation water, because this would cause inadequate irrigation.
Therefore, in order to achieve the maximum yield and efficient use of available water, prevention of waste of
water is necessary. One of the reasons for the use of zeolite in agricultural production and productivity of
soil, is the moisture absorption and maintain the property for a long time and prevent environmental
pollution. Zeolite acts as a slow release fertilizer, giving the plant access to water and nutrients for more
times. Also zeolite caused significant saving in water use and reducing the amount of fertilizer. Thus helping
to decrease the amount of water used per crop and the contamination of aquifers due to overuse of chemical
fertilizers. Adjustment of drought negative effects by maintaining inflammation pressure, transpiration
reduction and increase of water use efficiency has been through consumption of potassium. Although
potassium unlike N and P, does not enter into the composition of any product. Potassium has an important
role either direct or indirect, under different environments, in major plant processes such as photosynthesis,
respiration, protein synthesis, enzyme activation, water uptake, osmoregulation, growth and yield of plant.
Considering the importance of chickpea in nutrition of human and weather conditions of arid and semiarid,
supplementary irrigation is necessity for cultivation of this plant in Iran; with regard to role of zeolite and
potassium in reducing sensitivity of plants to water deficit and since there is limited published work about
the effect of application of potassium sulphate combined with zeolite, this research was conducted to
compare their effects on some of characteristics and yield of chickpea.

Materials & Methods

In order to study the effect of different irrigation regimes and different Zeolite and Potassium
application on quality characteristics and yield of chickpea cv Azad, an experiment was conducted as split
factorial arrangement in a randomized complete block design with three replications in Research Station of
Agriculture and Natural Resource Research center of Hamadan, during 2015 cropping season. Main plot
included supplementary irrigation (check as non-irrigation, supplementary irrigation at flowering, irrigations
at both flowering and pod setting and irrigation at pod setting stages) and subplot included three levels of
zeolite (Z0=0, Z1=15 and Z2=30 ton ha™) and three levels of potassium fertilizer (K0=0, K1=150 and K2=
250 kg hal K,SO,) that located as split factorial in each sub plot. In this study, the amount of proline,
potassium, protein, chlorophyll content (flowering and pod setting stage), seed yield and Plant weight were
determined. Software SAS Ver. 9.1 was used for the statistical analysis and the means were compared by
using Least Significant Difference (LSD) test at 0.05 level of significance.

Results & Discussion
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The results showed that the different irrigation regimes, Zeolite and Potassium fertilizer levels had
significant effect on proline, potassium, protein, chlorophyll (flowering stage), chlorophyll (pod setting
stage) and seed yield. The results indicated that drought stress significantly decreased leaf potassium and leaf
chlorophyll whereas protein percent and proline were increased. Interaction between irrigation and Zeolite
was significant except for chlorophyll (pod setting). In this study, the highest plant weight and seed yield
were obtained under irrigations at both flowering and pod setting along with 30 ton ha* zeolite. Enhanced
proline accumulation during stress indicates that proline is thought to play a cardinal role as an
osmoregulatory solute in plants. The flowering stage in chickpea cultivars is the most sensitive stage to
drought stress and in deficit water condition supplemental irrigation in this stage may considerably increases
yield of chickpea.

Conclusion

Production in dry land farming systems in Iran is limited by deficiency of water. Chickpea has good
potential to increase production in dry land conditions. Zeolite and potassium consumption can be positive
effects on yield and quality characteristic of chickpea in severity and moderately stress conditions. It is
concluded that zeolite and potassium consumption with ameliorate damages due to water stress could be
effective on plant and formation economical yield in conditions of Hamadan region. Zeolite application in
lands which are exposure to late season drought stress can keep soil water content and improve seed yield
and production. Therefore, considering water shortage in drought area of the country, application of zeolite
can be useful to save more water that leads to produce more yield. According to results of this study,
potassium sulfate consumption has been enhanced 8 to 13 percent grain yield.
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