Iranian Journal of Pulses Research
Vol. 12, No. 1, 2021, p. 58-67 (Research Article)
DOI: 10.22067/ijpr.v12i1.80708

Ol Slge sbingy
Voo Jol Ao 15 ,Louis 1Y (0,99) JLw

iapgs il g93 DA-FY drio

0,le 9950 8 Shas (51321 9 9 ;o 1 Sl (Sila S ghmo it oy
o Wl i 4o (Cicer arietinum L.)

=Y : NER ) : »
olg 50151 om0 o' (5 0 (g2 510
) yteigy )l s olKS1S crumb sbio g (539l 0uSLiild (LS Mol didh y du sl 515" a5 9o idls )
dariush.s1987@gmail.com
Ol e g oy geds ol rmb aulio g (5559LiS oSl (LS Mol aihy | bty S i gl il .Y

VWAA VIV il o & )
VWAAN S NVA c oy 2o,

LRV

B WL..A J}"”-" UQ)BTWOAJ?L_;“O u.u.u £ g )Lﬂ] u,..‘.mlf )OWLS[ALJ»S) )‘ .\...u) L_SLQOA.».S‘Q.JG.».’ Q).o)ls

30 JwsSole alitee ralaw 4y 1iSTy 10 0956 o Sles slizl 5 0 Ko adlllas jglaioay .all oo ol 8gaeS Lyl
35 e g aeyie 50 S5 an yo Bolas JalS slaSol il LB jo )5Sl &g 4 iolejl qeed bl
sl glacdale Jolis aslllas 8,50 gl lons 0l |21 VWAV ely5 Lad Job )0 olidle,S 09, ju oo Olidss
5 @g) 995 o) 99 5 bl b lsie i o p S e T 5 Ve u(als Glsie 4 O Sao gl a4
Hlgaslhc oya0 Slavaosn 1 JugSGlo g 08, ool SISl as ols las mlis wivgs o8 Jole laie 4 (el
03953 Oy Shas &ilo) ¢ v e 5g (BME 40wl Slawd Wigy H0 BMUE ()59« milr aSL Slaws Slao p gl Jlie
Sl g0, Sloe ialidl oz ge JwsSolo jid 0 0.5 Lo Frv Lo 0gs jlo pime cllilo p oLl g ails o Slas
sl L (il Jodome L g 5 cumod oy 99 50 alily o, Slae o pitiion il o jlens 500 4y cond o, Slae
T ob,y cdalllas 5,50 Slao i 5ol Cassds 3o VYN g auo 0 VAY (e a4 a3 il j0 0,5 Lefe e
Sl Wlgor JusSolo o o 08 (oo Foo (LBL Jolone dny oo Sl 4 2udls (6t 0 Shas (raed o) 4 S

g dpogi 1o Loyl 1 )0 8950 o Slec 39

s LS b o Sl (alls gt oo galS |
1 aels s laieas (Sarmadnia & Koocheki, 1987)
(Srimgid Cllad g Jdg IS Ol 8 (St 2
zge 45 035 cowbin JusSil Lo (o0lge (03,5 43U
Memariet ) o5& o (g yimwyid Colad g Juds IS o33l
J—wsole L (CCC) 0l I5 wly— S ls .@l., 2011
oS Sle S S .ol piwl ondgS latas ;I (Cycocel)
L (2- Chloroethyl 3 methyl ammonium chloride)
S Ebe ol Sy Jiign 45 2 s 0 LS
el LS g g o B (985 il 3l collad
5,5 5l adgl Gua (Shekari et al., 2005) 545 0 LS
ol Suwlszas pilay ooly; plalS ady o JusSole
sleslawl as ol (lis gam Lo b33 0l o dgae
Hordeum) s> 5 (Triticum aestivum) pui3 ,o JussSolo
50 Az slacas ioly 8l a8l glis )| zalS eels (vulgare
o ps ay Cnglie ol calas (o als olaws iol58l aig

OA

dodilo
oSt 5l S (Cicer arietinum L.) _el,; o930
olge adgi Coronl Jlai 5l aS 00gy DY iy o0lgils 2l LS
O Ogekea W7 ads L) pogw ool Slga G o (2l

S92 dan LS ol VWV Jolow iS5m0
sa_ec (Kashiwagi et al., 2013) cul ool olais

5 St Gblis 3 osh5 oS ol B tiSdys slasiS
3559 Jgamo 3l dos,0 e 390> g 0,ls |, 8 Sidaes
Mousavi & ) sy i o odgi poo bl o o lg>
ol 89S 5l ik o, Cosga=e (Shakarami, 2008
Vile ) 55,5 0 olS o Shae 2alS 5 (wloge ialS g0
oeblS pas (SLid i e bl o (et al, 2012
lgi e by (s 5 00903 el |y LT (65 5 52 el
6 ol ede 4 a5 axil 5l pan (b 1) ol wdgs ol

mitra.azadi66@gmail.com :J giume osdoms ¢ *


http://dx.doi.org/10.22067/ijpr.v8i2.48451
mailto:mitra.azadi66@gmail.com

BA-FY amivo VF e Jlo 16 5locs I (0,98) Jbw / 3 331 U g GBI 3 [... 5L Jokno il (a1 20195 60131 g (6 yio

SlaSis 5 =S ol 4 a>95 L .(Omidietal.,2008) Shekari et al., 2005; ) w5 5 ol i g Lag, L8 (5,5
A JosSolos 2l g el o a4y a0 a5 4 3 gl (Gurmani et al., 2011; Koutroubas et al., 2014
St i Sl eaiS Joas Jalge S S lyte GRS g 5 (S GRS IS 99 58 JusSilo b e
FIad Cage a5 Wog (69)l9e abox 5l oadplnl s ow) 2 o)l S 25 oS Ol (s Slgtone Bl cge
o5,y 90 0, Skae gly=l g0, Slae 1 JuwsSol oL Jslxe «(Memari et al., 2011) slas;g, Cnglio iuldl e, 4
o9 (rl 005 513 b)) 9 )9e s Ll pd )0 o)l S 5 35,15 Oliee i Jstoe Sload (e el Rl
o8y 99 adls o0, Slae gl g 0, Shas Fuly gy p Baa by Gl 0ol paiS sl jo slanSTy ol cdles olial
o bl o JusSole il Jeloe clale an 4y 5950 aS Sl oo 3,35 (Samandari & Elhami, 2012)

Q3 )5 1> L oo Les posS g (Brassica napus) 1,1 - Lals

S peglde 1 (g hlie 55 5 JelisS Wlu sl JusSola

b bgy 9 dlge L 0 J—wsolo Lo Lo .(Ma & Smith, 1991)
iRyl as 30 I YASSAY els L s ialesT ol s> «Khandewal et al., 2002) (Lawsonia inermis)
& ygmo dmy oltile S Sy is md (65,5liS Dlidiz 5 e Deetal., ) sai5 g (Ma & Smith, 1992) «iles; 4 0,k
o Bolas JelS slacSsl asly 7,b B o e sloatlyr s 4 ;oo (bl codle a5 (1982
3 JwsSoles cbale [exS1s oo ol b Lo .oy [zl 1S5 SRl by o 5 (e s8 laasly LSS s Jiug, (Sl
PSSk Fre g Ve ol flaie 4 OT) o xhaw 4w sl 0005 Jgaze 3, Shoe (Al 8l 5 Sbleisl slass
A (ool 5 gis 9950 m b, 95 5 hol Jale leie 4y 1 g ) ails slawi il coge Wlgs o JrsSole Grizren
Gl laclale & gs ol aivgs e ,8 Jole e Ma & ) 05,5 alins ;> laazls 5 basliw slaad GRal331 L
solo Ly (Lol j0 Lo o5, c3l) (CCC) JussSslos L ool plalS jo 2ty o, Sloe (Smith, 1991
2-) LIS nssal e 55 ils =Y wo s VYA 655 ladey Cuoglie SRl ) fidoy 0 Lb 4 JugSole
solaz_l (Chloroethyl 3 methyl ammonium chloride 085 39y, ialidl Libled g Las 5o i Of g
5lecS o (10 ymasges 4 pladl ialesT sl 5l ies o G 5o hals g adn; cled jo Gl 5 b 5l ol O pas

ol Fe b jao Gae 5l (os) oy Cl) de 50 S La o, (Starman& Williams, 2000) a_sb o o5
Sl e S aloond 5 oS58 Lo Sy 5 9 M GieS gm JUl JuogSolo b (S5 Jslome 920 0 ol
) Jgi2) b crns iale] 2595 Jybo Salil any ymie 45 020 00 (al3 Bl 4y s

RXJUIE JUNID R JUNE ¥ VIt 0SS | [ SSRIWY L JPR W

Sl Po U jho Gas 50 ulejl slyzl e S (obonid 9 (S 508 Slooguas - Jgor
Table 1.Physico-chemical properties of soil in experimental site at 0-40 cm depth
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Table 3. Mean comparison of main effects of cultivars and cycocel on chickpea traits
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(Cultivar) pG,!

(Saminy cy.ed
Bivanij) zsse

(il o5 o) JowgSo b

(mg/l)
0

200
400

G gliiy)l Sy o,Sdas
(rogiibw) (@05l p,5)
Plant height  Biological yield
(cm) (g/m?)
24.28 1699°
22.5% 23467
21.2° 1816°
23.4° 2018°
25.52 22342
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Means, in each column and for each factor, followed with similar letter(s) are not significantly different at the %5 probability level- using Least Significant

Differences Test.
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Table 4.Mean comparisoninteractions between cultivars and cycocelon chickpea traits
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ultivar Cycocel secondary branches  Weight of pod per plant 100 Seed Seed yield Harvest
(mg/1) per plant weight (g) (kg/ha) Index (%)
0 2.01d 1.33d 13.18d 20.55¢ 452¢ 30.71e
. 200 2.31cd 1.62cd 15.19cd 20.78c 621.20d 36d

(Samin)

400 2.32cd 1.77bcd 17.36¢ 21.13c 825.23c 43.41bc

0 2.71bc 2.05bc 21.25b 22.57b 975.07b 45.08b

o 200 2.85b 2.31b 24.58b 23.04b 1001.73b 43.31c
(Bivanij)

400 3.59a 3.26a 31.21a 25.7a 1286a 50.26a
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Means, in each column and for each factor, followed with similar letter(s) are not significantly different at the %5 probability level- using Least Significant

Differences Test.
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Introduction

Chickpea (Cicer arietinum L.) is one of the herbaceous plants. Most of the producing countries of this
crop are in arid and semi-arid regions, and about 90% of the world's chickpea is produced in rainfed
conditions. Chlormequat chloride or cycocel (2- Chloroethyl 3 methyl ammonium chloride) is a choline
esters derivative. Chlormequat chloride interacts with the gibberellic acid biosynthesis pathway, inhibits the
activity of ent-kaurene synthesis and reduces plant height. Reports have shown that the use of cycocel
reduced the stem height, increased the number of tillers per plant, the number of seeds per spike, cold
resistance, salinity, fungi, and insects. Studies show that cycocel solubilization increases cytokinin from root
to stem, which increases the growth period, photosynthesis, and increased yield. The aim of this study was to
investigate the response of yield and grain yield components of two chickpea cultivars to three
concentrations of cycocel foliar application under rainfed conditions.

Materials and Methods

In order to study the yield and yield components of chickpea in response to different levels of cycocel in
rain fed conditions, a factorial experiment was conducted in a randomized complete block design with three
replications at the research farm of Sararood Research Center of Kermanshah. The treatments consisted of
two factors of cycocel concentration in three levels: zero (water as control), 200 and 400 mg L* as the main
factor and two cultivars of Chickpea bionij (local cultivar Mahidasht) and Samin as a minor. Cycocel
treatments were sprayed manually until the water was checked from leaves and air organs. In order to
maintain the effects of cycocel, the treatments were applied in two steps, including 45 days after planting
(one week before flowering) and 60 days after planting (50% flowering) for the planned plots. At the same
time the experiment coincided with the onset of drought stress in the study area. In each experimental unit,
two rows of five rows and a half meter from the beginning and the end of the rows were considered as the
range. To determine the yield components after harvest, 10 plants were selected randomly from each plot.
Plant height, number of branches, the number of shells per plant, shell weight per plant, seed weight per
plant, 1000-grain weight, biological yield, grain yield and harvest index were measured. Data were analyzed
by SAS Ver. 9.1 and the minimum significant difference test (LSD) at the probability level of (p<0.05) was
applied for comparisons between treatment means.

Results and Discussion

The results of analysis of variance showed that the simple effects of cultivar and cycocel on all studied
traits were significant at level of (p<0.01), and their interactions on harvest index and 1000-seed weight was
significant at level of (p<0.01), and finally the number of lateral branches, pod weight per plant, the number
of seeds per pod, biomass yield, grain yield was significant at level of (p<0.05). High cycocel (400 mg L)
treatments increased yield and yield components compared to other treatments. According to the studied
traits, Bionij cultivar had more yield than Samson cultivar. Generally, the growth mobility through the
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change in the photocells and the direction it directs to the target increases the yield. Cycocel also increased
the grain weight and yield in plants due to the changes in the allocation of the material to seed filling.

Conclusion

The results of this study showed that Samson had the highest plant height among the other cultivars,
while the highest number of secondary branches, weight of pod per plant, the number of seeds per plant,
1000 seed weight, seed number per pod, grain yield, biomass yield and harvest index was observed in
Bionaj. All studied traits were positively affected by cycocel. In most cases, soluble cycocel with a
concentration of 400 mg L™ had the greatest effect on growth and yield of chickpea cultivars. It seems that
spraying chickpea plants, especially Bionij cultivar with a concentration of 400 mg L* of cycocel is
recommended for similar climatic conditions.
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