Iranian Journal of Pulses Research
Val. 7,No. 1, 2016, p. 37-53

Lo g 4 Jozio (Cicer arietinum L.) sg sloewisnj 8153 203 5!
Ao 38 0 b Culs Tl g 40
"z ailows 975 8L Lo lane T gollis doa! s 3 cyunr
Meino (w93 8 olSLLils (BLS pole 8uSlirgfy WY gl LA 9T 09,5 «(LiBg Ty Alll byl g Sigly -
Sl g5 53 olEEIS AL pole BaSidad 5 (65)gliS SuSAlS (Sliwl) soke cih glas!-¥
Moo (w9 8 oSS (5 59LiS BuSLLls 31 (o2l)5 LS ($39leST s 80 - Y

VPAYNY/VA il o & 6
WA/ YIYY Gopdy )b

oS

ialojl only Cbls Il 50 Loy 4 Jooxte 9956 slacaisiy (50 Skae g (2],5 Slaogas o)y jshitess
=g B ol iily (g5,5lis oaSiils Slidss ac)je )0 YWAY-IYAT g VWWAY-AY OAYAV-AY el )5 Jlo 4w b
2 ) ol Cugi 99 e daaigad i 5l lipell jlatedy Jlo s o 50 aalo Lzl 4 oas Ojp0a; gt
gl e Jolis 0556 Cigis¥P ((VYAV-AY) gl elyy Jlo 50 0 plosl (0 51 e 59,70 (5,500 9 caals plKin
SlaS ol z,b LB Lo 1oL g 10,151 51 Loy 4y oo diged aizr g Sgeiie )0 (LB Olallas ol Lo s 4y Jooeis
2 Loy 150 aaiged plod (528 )05l ) azgi b il S (oo ype Lanslgl) 050y &jpoay 1S5 A b Solas JulS
3555 igii O Egamoe 10 S0 sloyw 4 Jostie 3458 digad) o F 0gaiadlal b wamy 2ly5 Jlw 90 o (Jlo oyl
350 ol g cilS 4o Jluw g9 51 S o 0 (CiST) 0, 8ee ol Sloddio (yge3T CIB o vali Lz ol endy
Wb ganains (63,kee sloog T 50 ils 3 o bl p 3558 Glacais) (ooled (Lo 2,5 085 13 L)
@, Slos gl ol Slao gl sy daly 5 \Lamaddl =il (Sl Juls 5,lo] ool o)) el 1 g
baals o Slas g uSojlail 5l Jols zlo julsl 50,5 avuloe (65,5las 05,5 ;2 3 50 ;0 (g glas )l § o, Slas
ol b ssaliie (talejl glavalis b avglio ) 5 5 lacadsiy oloe o )l sine )bl slacglis dacaisis 5
(yore 2 p SV 5l i) ails o Shas pyolie 0 JYL a5 (99,8kas 09,5 (dsl locedsss ;o poo Jlos ;o (ol
2 pSPYY L YOY jladils o, Slae (e cidgy sy 9550 slacadsiy JS olass 5l oo 0¥/ Jold 5 009 lo 1,
J=5 olass jlacs oV - Jold a5 (60, Sloc 09,5 1l 4 bgs e polie g Jlo j0 a5 I 0 004 piiie a0 e
ST 5l 5 g e olaai gkl )3 b oalie e yte 0 p STV B VOY 5l diog (ow)p 0590 slocassi
oslaiwl jglateds oyl 4y bgy o 0uli(g S oslail Slas b b ol jan g Gl d(qadgisTA ggome j0) Siubesl JLo g0

WA B yme Sligles] dalsl yo

o Sloc (a0 igy glis )| oo Sloe (gliz ST guudS” (slaolg

ol Slge> S b g 3 40
IWAD Jgl dous FV-OY dxio 15 Loy VYl

4 a>¢ L (Calcagno & Gallo, 1993; Singh 1994
(LS j0 2,55 LSOF . sgaz) lnl jo 0950 b o, Sles
sLaasl s woylgs oS 4 ojsas; (FAOSTAT, 2013)
o ot slacY (Byre Sur )3 Sl 9955 (S
oS (ml &l g 05l <eaS” sblse 51 Glg b wdly Lo
S Ll alax3l (Naderi et al., 2013) o o555
gy I, 850 liEl(glailnae (e o 055 Al
9 s, ceslio Ll )l 50 olS Laal5 0, 850 (8515
(Singh et al., 1997; Sedaghat-Khahi et <.l s, >

v

doddo
g o yobay Gowe (slailisae gbla jo g cuiS
iy Jead Jobo 10 oS o 10 0,08 o plil L o

Wi g 8 OB s s (60l3T e cgiie 1] ghmnn i g8 ¥
< OV-YAA- FAVA sils QVYYAFAAYF oy o5 alS pole 80iangs
POrsaA@Um.ac.ir - 100+ 3+ #18 wol jan o« OV-YAA- V-V - Lo



IWAD sl doud 35 )louis Yol /sl Db g SR g 3 4 pii /... 215 by o3y Ko g Lo 3

Lol ccsls (il oo oV o)le a4 o asbinn; cusls
1) 0550 allinn) < Bl jo (g 0 059 Jsb (a8l
sy s VYU 5, Shas 5 Lloger Lialzdl Lol Jole
o 3,Shae Josliy oLl I3 0 50,8 53 sy
D91 LS ;0,5 SFe e b g cabelS liws) o oS

2 =y b g (b oss (2¥F 65, 2 i S
y Golosine ylel gl lnl o8 blie ;0 05l s
ol e ols las als o ,Slae Sl 5 siolol GlocpY (o jo
5 LS ;5 p S okST e e v cails 5 Shos (liee (VL (o) 2
b S I w0 1S jo 0 Sl SA e (nimb
o=l 0 oyl slagialejl jo 0955 GlacnY (n e (Jyers
a5 S 5o oSSV e A ey 59 Slae (3l
Lacuiss) alS sl ails o Slos awgio a5 il 51058 )5 oo
S8 50 o S LSVA - a0 el ol o Jlw g0 (b
edony w055 5, Shae Gl 45 285wt olsices o3
oyl SISy S GYgb 0l 0590 5 (I Zugh il esliil
(Kanooni, 2005) <l 034

als 5 5 0LE o ails olasd (e slass ezt 3,90 4o
od—ms 5 0,5 ya ailoads Glgie o Sles Lol sl lgieay
Gasls gy, o] 353 a5 cad B S5 (gl s Vsans
ams g obaisl sg3a 1) 0 ,Shos 5l 0k g LI 25
odxie Ol idss (Khanna-Chopra & Sinha, 1987)
soloylzs (Islam, 1981; Keating & Cooper, 1983)
oeblS Lol Jale oS o e slaws el a5 el
Al oo Allin ) St Ay S 0)lgy ST )0 0455 0 Slas
5 (BT Al e )3 9550 oL S oS wadiee (ke Griores
9 0390l Lo Cugb; 15 4 S B JSi5 bl
3 Lo S (ipeds ol ab o (ol )3 Sagb 5 455
5 Sdloy (azlh w@ilo) + - 59 Lules 5 oad baydy JalSS pas
Keatinge & Cooper,) wb o (uols lo o Slae ass o
(1984

= lpd jo Slhe fle (Siod 3590 50 Olalllas
olasi L 0g50 o, Sloe a5 Cawl oolo )l glasl oo 4l
g (= /YY) aSg gla )l (r= /22 ) a_Sg jo D¢

Ol e K o (= < [YO) aSloV v e v 59
L asg gl )| o yzon (Hadjichristodoulou, 1990)
(= +/¥) ailoY » v+ 39 9 (1= < /YY) a5 ;0 B slass
;o (Hadjichristodoulou, 1990) sxils sie  Siuwwes
S, re g Cuiie alayly 5.5 Nezami et al, (2010) w,
Slaed «(I= < /FA%*) agy gL )| L asgy jo0 BMe olaws
adg o leaslld Jobb 35 g 5 < /AA**) abe 0 asll

4 o Lol o]y Colbld 59y g0 as @l 2012)
5 ezen (Silim et al., 1985) 05,5 o o,y ciS
CinS Ay Camd A gy, i g5, Jdody calinn ) cuis
7503 509 e pdn Sl Jgazme 05uilie Sutlo y wo)len
Ol am Ol o0 05l CeiS ay S Ailins; iS5 (b5
Sl ol oyl 5118 (Sas 5,8 b ey
0595 S Oliee S 5 2l Bran 2l SRl g
(Singh et al., 1997; 5,5 o Lal ;5030 o, Slae 55 4
Fraiedi, 2007; Nezami et al., 2010)

CilS Fo b s b ogoe o Sles cslail o gble 4o
e 2etS ¢ Jnl b sl 4l ol Glie; 40 5l
T sl ilen 5 ol slales 4 B Coslas e,
Kanouni et al., 2011; ) coul salogame (59535, akoxj
(losBy g by 5l (b leao (Millan et al., 2006
sy Bblie )3 3950 830y wdS s0ils3l Jalge 51 (o
(Farayedi, 2007) ol oo

956 alline; St (55, 2 oddploml Dlidsd (o)
=<l Jw sl L s ol a5 o ao o ol
09,0 slail e slga g ol gl (>lg 0 VAVE-VO
dwwie) "ALADP o asly olibze «Jlo (ol o Conl
a1y 0955 (VAT STy (o, 5] LSis ) s Slados
(Olad gliy oy0 ;o 2 dlg) lo las dalate jo ailivwe ) cllS
e O)lmaz s by Job jo ol 18 () 9550
S, il &2,V &y Lo ol o Les Jblas 5 cdly tals
(ol 092g by Stls g2y B by 55 59,0 e,
bl lis a5 asaile ousy b 3l o oY plos
S9= 4>l ol bl 5o plaid g Loy 4y 0950 oo
«ddge oyl 5l o (Singh & Saxena, 1996)
plal a5 alizs Bblis ;o (5,500 sanie slaialss]
@ polie sladiges & Sbcwws Casal dapyl b o aS o,
Loy 51 65 0ml Ol po 40 Jozdi ol oy T 5955 (5 Lo
(Singh & Saxena, 1996) .23 jlaga,

4 palie 0555 oY pa> Singh et al, (1997)
o)l g aliens; iS00 50 1) Lo @y Joorie 9 (5355 2
g 4,9 5o LS atw 0 (VY L5 VAAY) Jlo) » o
Ol asals 8 aslae 050 e Lyl couw L]
30 p S e LSVPAS) diln; CilS jo asls o Sles ALY -
2 S kS AAE) o)l ctS 50 ol plie 4 s (S
3 i SSedgm o ,Sles ol las ial8l as oV e (LS

1- The Arid Lands Agricultural Development Program
2- Ascochyta blight

YA



1A Jal dos 16 5Lods Y uler /o ot ligad SO 9 3 i /... oy b3yl 10y 02 g Lo yi

(i) £) p gz cilS o basls Job 5 slaws 0
S 5 e g pod gl SlacilS s lalS il oy,
355 (0,0 polez cils o LS glis )| V0 o VA /A
.(Nezami, 2003)

ol ciS o Nezami et al, (2010) .,y o
oRIBl b olen (L2aly 5 (siag) o) 050 Job (il wsss
ol yjmamdy 1) aigy jo OMe slaws Liul38l daasls Jsb ¢ olows
S50 coss 1) e slass Lilpdl Nezami (2003) .cosls
Sy 0 gy olasi g (slag) &b 0590 Job Jele g0 (Al
355 553 gl

S dolye s Slalef] el | Jol gl 4 4255
Sy gblio ;0 3556 05l CuiilS ogy s Gl 5l Sl as
L 09595 slacis) (olulid Ceal uizmes 5 wll oo
L sl il o Bblio gz Sier sloym & Joos
aslllan eizmen g Lacalsl) 5l (65 G Sl (o) 2 oo
A Jezie 0950 gV OY Al o Slos g 0 Slae sl
celin 3555 Gladiged (Brre g ogmly B Llyd )0 Loy
8,8 bl Lo oo Slalllas polas cge

o295 9 9lge

5 VWAY-AY AYAV-AY elys Jlo aw b Gialesl o
oBiily (g5,5liS suS_iils Sliadow ac)je ;o VWAY-AY
Pre b e 35 $reg kS ) ¢ 50 &Bly g (s B
@ldlir Job g Jlood aiBolF g oz oFF LSl
L=l Lo o 31 2efAD glas )l g (B, 4z BoYP ¢ ax 004
Yo Sos)b bawgie 5 pgl ciliw £ 5l e, 50 S 0l
ol AVl e sles JBla> 5 ST g e LeVAS wgiee
g Ngion o8l el 1T Ol Ao 0-YYIA § FY o
] S 9 Oy 50)).AA] Q.J“’j) L).:Lwl
Nezami & ) Lo ) as Jomie a0V + Jolis 9956 353557
4905 90 cloyw 4y Ll aiges SO (Bagheri, 2005a
ey s Jazxie 0950 digaiV ¥ b 4 19101 51 Loy 0 Jozxio
(Sgommwl 45gaiY 5 (s a5l T LI 4gaiV Jol) LIS
ClS o ),SGaw L Bolas oS slaSel 7 )b LJB o
“AY) e ey s 99 50 i8S 58 (s 3550 03l
A Jomie 0950 digad) o F adadlsl L (VYAY-AY 4 \WAY
A5gail 5 cwd digeih o LLS 450318 Joli) Koo (sle
ol oy Lo s 4y oo 96568 g5V OY cfg0mt0 ;0 (Lgan!
= 85k L) VY-F-YV 2 S sB ] Lol valis e
B, FLIP84-48C ¢ ILC3279 ILC482 (g5 oy, o

Y4

L asle o, Sles s (6,10 Sro 5 Cudio (Ko 3929
Ozdemir & o555 (o)l35 1, (= /Y V¥¥) asg elas )|
5555 5555V (59, » Liwle;l b 5 Karadavut (2003)
SIS s g s (Simwrod A S 5 0 Jow g0 b
300,513 W el )l b ails o Sles oy 0= < /FA*)
Sl 5o giie Sl 4 st cnlio Slacesss i3
(ol jo g o e v 5s w0l o B sluws wile o, Sles
8l s s sl o Slee
5 omly cciS LSl Slade o,y | Jol> bl
(0,920 Jle=>) ololym Jlads muo Bblie ;o 0950 dils;
SgaS Loyl iy 0950 &l g 0jml CullS a5 ol las
shacss VL b il S99 b ol o egata Sk
Sblsan) jdo o, Slee oyl a5l g5 Sl 5l i
555 05l Sl S (W 2 50 )4 adgi Sl
JLu 5l as aJsl sla ), (Porsa €t al., 2002) el
Loy sy Joomi a5 agiin 0958 (ygunSUST L5, L AYYS
Slodiges 5 525 Ol £9,b 05l CudlS Lyl o
Lealy ol yo (Bagheri, 1998) ols las 1y Loy 40 Joxo
ol dgptin 3955 (SIS 5l (o250 Sloyw 4 Jood 2L
YA g AYYE-YY Jlsse <y Jlw g0 (b j0 45530
ol Lo s 4y Jozw Hhai 51 5 5 a5gai¥e Ll 4 AYVY
lir (Jlow 55 52 0 lag] 5l igait a5 y5bas
90 Jlw o gaeyo) e by Jle 9o 5l (SO0 digeil £
Gl JLa 59 o 5 55 Mgl iy 5 40 oVD 51 s sl
winlayl Jlw 90 50 Laasges opl .oxiils oo ,oVO 5l 5YL

ool e

a0V F 5 (B b e) o T cle 4> ,0-% slales
(Nezami & a5y 00,5 Joss | (B, iuds L) o 5 il
39 0 Ladigas (pl (59, » (eSS &alllae Bagheri, 2001)
g aS ol 5las OYYA-A- g VYVA-YR) ws =l)5 Je
3345 0500 092y oy 4 Jexie sladiges dap)] (le
a0V sga > sloabes oz Ly (jgof) 03l Bl
(Oloazn 53,00 9 By by Ll )l y0) ol 5 il
(&myoye 3o p )50 5l ) (ladadle BB (slos Slos
Nezami & Bagheri, 2005a; Nezami & ) o ,S aJgs
.(Bagheri, 2005b; Nezami & Bagheri, 2006
g5 eolaas AYVA-AL el)5 e o siolesl o
VY ) o)l 5 05mly Sl L a0 095
olid s iad CaiS s dibate [0 (awl\# g LIV
Vi (aef) Jol csslS jo ezl Jsb g oluss a5 ols



IWAD sl doud 35 )louis Yol /sl Db g SR g 3 4 pii /... 215 by o3y Ko g Lo 3

30 Gliasy y Sl 5 clals alols jo o Jlw ol jo ‘“é_..;l;..ialp
o5 il az )0 jhop; Glos,lmaz o b 55P Egeme
ALt ole,dT jo 1 59,0 dgas wlass opl 5l a8 olidl sl
w0398 =l o 5 (alyg; JBlas) Les lsee o 3 oyl oLl
B g ol clmole b o 45 555 0,5 il &2 y0 ~V VA
plod 8y 0mil 5 Loy (2l £989 4 a2 g b gy go894s
ol mls L adaly o (o)l prilosly digSzn dadiged
i Sygo o Jlw cpl jo bdiges cuiS

Slass drwgl Baa b g Jlw ol 5l Jol> mls @ azg5 b
Slrcis) og—esadlsl g Ol b o o) 0,90 (slodiges
ooyl oo 4w ely5 Jlo 99 50 Loy 4 Joeie 3956, 500
Jols aalis Agas a Liad 10l 00938l 4igei) OY Caiios
35 Mol slojs 4 Joite sladigas 5 5585 10 ) o)
i85 )8 anlie g (o 9590

OYAY-AY) GislosT o9 Jlw
)90 S Ole 1o (4295 JB o5 @l Wl 2
4S5 b (ils 3525 (5 S0l 5 50 Dlas a5l iules]
e L 3 daanl b 5 5 K05, b loosiy sloe sl
Pled G538 sy Sl jslaieds (PS4 D) 09 o Sxe
60, Slae (glaog 5 jo s & Sloe wlul 5 0g50 sl
Bl Sl Jols Lg)LcT sl a5 ol guaaiwe
&y oaiss pFojlail Wlao 5l Sy jo 4 bogiye polie (rrizean
¥ s e WS Blo> asli ol e s Liolojl slaoals
i 5 ol L oy (eSilon gl plidl (ISl slios
O oy adls o Sl polie o 3L a5 (50 ,Slas 0,5 (4ol
5 olasy 5l as oVUA Jolds g ol co Jolis Cuieis\ OY
Ol ) 68, Sdos 09,5) 9509 (o 2 3590 Lo
Ol 59 B9 e duye e H A SEYY B YN Sl als o Slee
MCC732 MCC783 MCCT91 Lo 555l

g0 DYV DY FYY L s ey MCC53 s MCC741
lacses g ails o, Shas (n Sk e 0 05T
L o3 54 MCC495  MCC745 MCC291 MCC734
0,8los yl5me oy oS (@apeyie ;0 p STE 9 YOO FOY YOI

W5og ls 09,5l jo 1) ails

3- http://www.irimo.ir/farsi
4-LSD

o, (Peterson, 1986) (cwST) o Sles oL, Slesie
D85 18 bl 0590 0 5 05l Syges Jlo 93 51 S
BLS pole 0aStagh Sloge> i STl lacassi) o
Jlw d ;2 53 5900 000 ,5 (puals Togiie (ougs 3 olSKaisl
b 5555 o sl v, S Jelb Lo 5
2500 00 eYO slass 4y ye gilul e (s, dAlold 5 2eY/D
6‘)‘" A S cL_A)QA .Ia_.w‘s‘ L) J_io) RS9y 2P
2 )bl S 98 @y 9 SRS b 5| Gl
59 93 )8 el 15l am 59,1 (6,500 5 <l 1
2 OR518 Jdoan (o G 3l Jgl (25 Jle
g B g by ol JelS el pads Gloyus (5500
Ok o epgd (2l Jlo po Lol ailai b Loy Sl Gy (sl5 o2
ol L) Lacedsy sl ao o 5 g aigy gl Jad
(00 TS (slmaig dlosl &y Cond D950 Slodigy ol
O399 M‘»}ﬁ u&u 6&5_!)5.’5».3 »))_ilo.c ls »))_il.o.c
Jad bl ,0 5 iulej] pams Jlo jo 0l (6 uSoslasl cailo) « +
ot 9 by (Bolal jebay &S je 5l g Jlear slaad
10 e slaws ol ails o Shee gl @lKilesl 4 Jlasl
A (g5 o3lasl lilaY « e e 9 BME Ho alls slu Wy
GrSojlail o S s 15 Culel o &l o Slee e uizes
locig; (sbes el pow 5 90 Jlu 93 58 10 .05
Godiwd (60 Slos (sloog )5 5o wils o Slae ol o 0950
C.)Lu L}Jl—aﬁ\‘ r M@ A wl;u 505;)6 6‘]: ).&:..:.:
3o g Laccdgiy g baals o Slaw g Sojlail 5l ol
JMP4 Excel LgL:b)b‘é“n).S )‘ oolazl b 6)1-"" J...L’m PR
LSD u}A)T L)"L“" B )|06;1A 6)LJ usl.m Sg9>g Mstat-C 9
laals L awlie 1o 30 g Lacsssy olee 0 <0.05)
Slocsigy bl Gl 55 2855 8 s 3590 iales]

Con g i
AFAV-AY) GiolosT Jsf Jlus

pLasl 3l oy adigad (oo (S50 9925 b Jlo (2l 5o
a2 )dio py Oyl az,s b slagg, pgls g ot 5l

1- Augmented Designs for Preliminary Yield Trials
2- Mashhad Chickpea Collection (MCC)
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Table 1. Mean, standard deviation and range of quantitativetraitsfor chickpea genotypes based on their seed yield
groupsin the second trial of fall sowing chickpea genotypes (M ashhad, 2003-2004)
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Group  Yiedgroup R Indicesfor Seedyidd  pigiogical iy weight haant (%)
number (gm? each group (gm? yield . () g
group (%) (cm)
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Table 2. Quantitative traitsfor controlsand L SD for comparing within genotypes and comparing between genotypes
and controlsin the second trial of fall sowing chickpea genotypes (M ashhad, 2003-2004)
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Fig. 1. Daily minimum and maximum air temperature (A) and daily precipitation (B) through growing season
of 2003-2004 in fall sowing of chickpea genotypes at Mashhad
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Table 3. Mean, standard deviation and range of quantitativetraitsfor chickpea genotypes based on their seed yield

groupsin the second trial of fall sowing chickpea genotypes (M ashhad, 2004-2005)
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Table 4. Quantitativetraitsfor controlsand L SD for comparing within genotypes and comparing between genotypes
and controlsin thethird trial of fall sowing chickpea genotypes (M ashhad, 2004-2005)
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Karaj12-60-31 126.3 4222 29.5 253 56.2 1.6 42.4
1LC482 80.5 261.2 28.3 27.9 35.6 1.3 34.4
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FLIP84-48C 249.5 718.9 34.3 31.9 314 1.8 71.2
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Fig. 2. Daily minimum and maximum air temperature (A) and daily precipitation (B) through growing season
of 2004-2005 in fall sowing of chickpea genotypesat Mashhad
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Table5. Characteristics of 20 superior cold tolerant chickpea genotypeswith the highest yieldsresulted from the
second trial of fall sowing of 152 chickpea genotypes (M ashhad, 2003-2004)

4l & ySlos S Slos "P;" ailoVes (439 & G

R L - sls ; ‘ 0

s,  TEEIEl el Lo »eR) S5l e (5 o P2

2 Genotype Seed . ) . (2oy9) (sioiile)  Survival

no. Namyep Tvpe Origin (&1y0 5% (&y05%0 33 £5) Harves 100 Seeds Plant per cent
yp Sedyidd  Biological yield .a[j" weight haaht (%)

(gm?) (gm?) ke © 9
(%) (cm)

1 MCC791 Kabuli Flip97-132C 622 2153 36.7 31.7 57 81
2 MCC783 Kabuli Flip97-120C 570 482 65.0 31.8 60 87
3 MCC732 Kabuli Flip97-179C 533 657 65.0 25.5 42 57
4 MCC741 Kabuli Sel93TH24467 500 1031 59.7 24.1 42 60
5 MCCS53 Kabuli 217921 499 1353 57.5 37.3 65 53
6 MCC771 Kabuli Flip97-94C 477 1092 26.2 33.4 58 67
7 MCC785 Kabuli Flip97-123C 460 1291 452 32.7 50 48
8 MCC798 Kabuli Flip97-163C 456 1337 41.8 31.9 48 57
9 MCC788 Kabuli Flip97-129C 444 1471 51.0 38.3 61 53
10 MCC786 Kabuli Flip97-124C 424 1977 42.7 39.5 57 81
11 MCC775 Kabuli Flip97-102C 422 1569 47.7 443 48 73
12 MCC780 Kabuli Flip97-116C 412 856 31.6 322 48 83
13 MCC819 Desi IRAN 399 858 29.7 25.2 43 39
14 MCC797 Kabuli Flip97-158C 389 254 65.0 29.7 45 29
15 MCC463 Kabuli 1LC482-205 388 645 65.0 23.1 50 45
16 MCC779 Kabuli Flip97-114C 387 1281 50.6 39.5 72 61
17 MCC769 Kabuli Flip97-87C 386 806 315 34.4 53 75
18 MCC793 Kabuli Flip97-134C 385 904 254 29.4 53 51
19 MCC764 Kabuli Flip97-78C 384 684 63.4 34.9 47 57
20 MCC733 Kabuli Flip97-182C 380 632 46.2 29.2 42 59
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Table 6. Characteristics of 20 superior cold tolerant chickpea genotypeswith the highest yieldsresulted from thethird

trial of fall sowing of 152 chickpea genotypes (M ashhad, 2004-2005)

Slaxs
. yLeres >L% P Slasy
. S5 “'ﬁ*’lé R I &l Ly oo
w en e . w _ [ w 2
; gl e Lice 205 Aa > (55 Gy e
W) . / ; N Survival
Genotype Seed . (20 y0 55 (&yo %0 33 p)5) (o y0) 100 Seeds Filled e o
no. Origin oy e . per cent
Name Type Seed vi Biological Harvest weight pod Seeds
yied ) : 9 (%)
@m? yidd index @ numbers  number
: (gm? (%) per per pod
plant
1 MCC802  Kabuli Flip97-187C 442 651 65 37 48 1.4 79
2 MCC798  Kabuli Flip97-163C 356 1254 25 35 38 1.4 70
3 MCC753 Kabuli  Sel96TH11439 350 1634 19 27 110 1.4 75
4 MCC770  Kabuli Flip97-91C 346 747 43 34 89 1.3 88
5 MCC809  Kabuli Flip97-211C 342 788 41 43 31 1.0 75
6 MCC761 Kabuli Flip97-62C 328 824 37 30 49 1.5 50
7 MCC814  Kabuli Flip97-220C 326 735 42 33 34 1.7 79
8 MCC728  Kabuli Flip97-166C 318 684 47 27 58 1.6 91
9 MCC743 Kabuli  Sel93TH24477 303 728 49 15 59 1.0 75
10 MCC736  Kabuli Flip97-230C 295 632 53 20 32 1.2 103
11 MCC815 Kabuli Flip97-221C 289 793 36 41 46 1.1 63
12 MCC730  Kabuli Flip97-172C 285 689 41 36 59 1.1 67
13 MCC760  Kabuli Flip97-43C 285 695 40 46 105 1.1 35
14 MCC776  Kabuli Flip97-111C 283 1092 34 43 16 1.2 95
15 MCC795  Kabuli Flip97-139C 281 731 38 41 54 1.3 59
16 MCC767  Kabuli Flip97-82C 277 754 36 46 90 1.2 31
17 MCC806  Kabuli Flip97-196C 277 752 36 41 61 1.0 71
18 MCC758  Kabuli Flip97-28C 276 753 35 40 32 1.6 54
19 MCC774  Kabuli Flip97-101C 276 683 39 40 43 1.4 82
20 MCC723 Kabuli Flip96-90C 274 700 37 29 30 1.3 75
&L
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Introduction

Studies on the fall-winter sowing of chickpea were commenced in 1974-75 at
Mediterranean regions. For example, Singh et al, (1997) studied some chickpea cold and
ascochyta blight tolerant genotypes in fall-winter sowing for 10 years (1983-1993) on
three regions in Syria and Lebanon under rain-fed conditions. The mean of seed yield for
10 years in the fall-winter sowing was 1686 kg.ha' that showed 70% of increase
comparing to seed yield in spring sowing with 994 kg.ha'. Biological yield in fall-winter
sowing had the same increase record comparing with spring sowing, too. They declared
that the extended vegetative period in fall-winter sowing than spring sowing was the cause
of this result. Also, studies on fall sowing of chickpea in Iran have shown that significant
enhancement of seed yield compared to spring sowing has arisen from exploiting of
sufficient water and extending of a growth period in fall sowing. Regarding to the results
of previous studies on fall-winter sowing of chickpea that demonstrated possibility of this
type of sowing in cold areas, this experiment was performed in order to evaluate yield and
yield components of 152 other chickpea genotypes in fall sowing.

Materials and Methods

This study was carried out in three years of 2002-2003, 2003-2004 and 2004-2005 at
the Experimental Field of College of Agriculture, Ferdowsi University of Mashhad, north-
eastern Khorassan state of Iran. This study was performed in rainfed conditions with only
two times irrigation at planting stage and 20 days after that. In the first year (2002-2003),
46 chickpea genotypes (30 cold tolerant accessions resulted from previous studies at
Mashhad and some genotypes from ICARDA and Canada) were planted based on
Randomized Complete Block Design with three replications. During this year, cold injury
caused complete loss so, in the next two years by adding of 106 other accessions, totally,
152 chickpea genotypes with 4 checks were evaluated based on the Augmented
Preliminarily Design. The seeds of genotypes were attained from Mashhad Chickpea
Collection (MCC), Research Center for Plant Sciences, Ferdowsi University of Mashhad.
The seeds of each genotype in all trials were sown in plots containing one row with a
length of 2.5 meter. The distance between seeds on the row was 0.1 meter and rows were
placed 0.5 meter apart. In the second and third trials, genotypes were categorized
according to their seed yield amounts to several groups and some statistical indices such
as mean, standard deviation and range were calculated on their measured quantitative
traits (such as seed yield, biological yield, and yield components). Based on data analysis,
existing of significant differences among genotypes and controls were studied between
them. Finally, superior genotypes were selected and introduced for continuing of
investigations at future.

Results and Discussion
In the first year, the hard, cold and freezing temperatures occurred after emerging of
seedlings, repeatedly and then all plants were lost. There were 69 days with freezing

* Corresponding Author: porsa@um.ac.ir, Tel.: +98 051 38804819, Mobile Phone: 09155090616
oy



Iranian Jour nal of Pulses Research
Voal. 7, No. 1, 2016, p. 37-53

temperatures through the period of planting to late winter. The lowest temperature through
this period was -12.8°C that occurred in November and December. Based the on results,
in the next two years, there were significant differences (P<0.05) among genotypes with
each other and with checks in yield, yield components and plant height. In the second year
(2003-2004), the range of seed yield among the first yield group (39.5% of all genotypes)
was from 251 to 622 g.m™, while in the third year (2004- 2005) this range among the first
yield group (20% of all genotypes) was from 254 to 442 g.m™. In the second and third
years, the highest survival percent, meaning among all five groups was observed in the
first groups. Totally, 20 chickpea genotypes with the most yields for each year were
selected and introduced for the next studies.

Conclusion

Regarding to rainfed conditions, the higher seed yields in the second year comparing
to the third year can be related to greater precipitations in this trial (271 mm) compared to
the third (202 mm), as well as better distribution of rainfall in the second year coinciding
with the vegetative growth period. Occurrence of higher temperatures at the end of the
growing season in the third year also could be a limiting factor for reproductive growth of
chickpeas. It seems that the existing of only one genotype (MCC798), communally in two
years among 20 superior genotypes, revealed this fact that these genotypes respond to
various environmental circumstances, differently. Regarding to mean of seed yleld of
chickpea in Iran (410 kg.ha™), achlevmg of seed yield records of 3800 to 6220 kg.ha" at
the second trial and 2740 to 4420 kg.ha™ at the third trial in this study that were obtained
from next to 40 chickpea genotypes, reveals a promising potential for a fall sowmg of
chickpea in Mashhad. However, concerning about this fact that the temperature in the two
years of this study did not drop less than -13.2°C on the second trial and -9.2°C on the
third, it is suggested to investigate of phenological and morpho-phisiological aspects of
these genotypes more, especially in colder areas in order to be sure of their cold tolerance,
sustainably. Finally, 20 chickpea genotypes with the most yields for each year (totally 39
genotypes) were selected and introduced for the next studies. Considering the importance
of field investigations, these results can be completely efficient for continuing research
and development programs on the subject of chickpea cold tolerance in the present and
the future.
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