Iranian Journal of Pulses Research
Vol. 2, No. 2, 2011, p. 97-108

o o 9 )49 S 3L 9390 1> o S, Sy > a> 43 9597
(Cicer arietinum L.) 8¢5 slbeuwigi

T grenled (g ol L jouw 9 Luyly ggpo " e e
Aelnn (o9 9 oIS (pale ouSliily cole Céud guac -
RV @»9.})3 [ C Y “sj)sL&S T | K sn.Lc Clud guas -Y
Welien (w9 3 oA (635l 0uSLlilS (215 LS (538le 18 (55550 (seamiiils -Y
VAR AN sl s g
VWA VNF sl

ot Sbgd> S W 4 i
‘YQ’ lbsé 4-0*; 6iv—"A W LT O)L&-ﬁt) Y J.;l’.

ol

@l o 1 1y 55 9590 (G Oloy et mizmed 9 (A G 5 (Sidilex Jud)lS Glas ez e cS s

5 JLas)l slales sl Bua b gl (alejl g0 el (55,0 (LS 503 5 0y (silede 5 (#1y5 S pae o
Slyz by (S3l92) Jsl Gialej] 5o s plnil 0955 (glacaisil (b 5 Siailsr sl 5l 950 Sl Ol
<oy, ;> MCC463 3 MCC13 MCCI80 «MCC873 MCC951 MCC361 olis 5556 casigif Lo
ilos] o 4 oab 1S Lams 45 o8 e 4,0 YO o Yo O Xe 00 e B ¥ Lold sles alide
4 oojailex slo)dy woys a8 5 )18 aslllas 0y50 ST aw b Bolal oS sloSels )b (B jo el
b Giler Jlao)ls slac,lmaz)s al s Sialsz woyo 00 b 35, 5 (Sialezr Cepu 5 b allys; Oj90
&b 5l Gialsr Ce e 3yl aly b 05l (0)maz)0) T g RSO olie o (a5 (ygems S5 31 ool
S50 SGais) (o 4 bge Dlas (b)) peo ialel Ho ol colaul asbeplais Jaw o)l mam o
35 S5 aw b ol SlS )b LB s bl (les] Sse 4 cdls a4 e oJsl iabes] s aslla
ol @S s a9 055 Jsl Gales] Al (i 4 bgype Slao aii8)S I8 dalllas 9550 450 Lame
Golo e latslss 5 diina Jlul Cho G 90 Ho (b 5 Gialex lp Al Ol ez s oS ol lis adllae
O sl 9 TIV Gialex 6l p (oadsd) lawgie) a4l sles (nKle ais cdolive co ol 5l loeadssy o
Sl g YEIO o YoIF Joleo Sialez lp cudpay SBgd 5 Jliw cwlin Ojlmaz 0 g of F cile az o #1)
oles 5 Sl sloiey S 5l (xSl s 55w Sy5ln oS ile az e YA 5 VY (ad
B 59y Ol logsine sl 5 St (Ko ol osalis laclsi) plae (o 9 (S58l9> 10 5l 0590 ()l
L saumslis (adiw U 55, slp jebimen g aileylais Jaw 1 eolatwl b oalin gl g oadiosalive ojails>

3955 (b 5 (Sl S o S Gloj e Jlas S slac ez 0 i gaulS saejly

D30 & @ po yomd yos Bblio )0 g (5 L] ‘°)-*-‘L’ —Hyed
6 d Cgby loslaiwl L g 0o O ja0 4y Boas g 04l
o=! ;o (Ganjeali & Nezami, 2008) 55 o plxil S
2 i Jslse oyt Ssb 5 S )lmaz s (blis
2 el bl ol jo axilge ol (b 5 (Siailsx
D9b 0 (b 9 (5)alsr @ e cerge &5 (ol
S |y Fiwgtd bl gl oollae alS idg 5
g9 se SRl ol Jad Job g aiS oo ol as )50 o
oty I s 5 e 4 555 3 Shae 35,50 L 1)

(Silim et al., 1999)

ay

doddo

e Ol oo O jlymaz o 5l ol sl Jae ST 0

et al., 1987) éHLFA oolaz_wl ..\_..u) UL‘“’ LS‘)—’ 4_..‘3‘
25 sk a5 Bblis 5 (o)) loptusS] o (Whisler
Sl d o 10 it S 0l BaiS dguowe ( plig yolie g
Cloz e WSy kS yd Siailex 5o F5e Jole (n St
Olel ye 0g36 cuas (Garci-Huidobro ef al., 1982) el

—ole ol PRSPt I . P [ BN KVORRVIC AN LSV R COWERY *
ganjeali@um.ac.ir «sg i cad = AVOY - OVFFO ol jon cpgle oSl



WA Jlo ¥ o5laid ¥ alr [t U gud SB35 [ syl a5 55 (5 95iions 10500 g ShaoiS

widizes pl3 )l g Lacado) 1o padiew 5 (Sjalsz b 59, ¥
s SO e b (Bagles, 1988) coul oglate
BLS gy S il 5 (Bg el ad; 955 porie 4
S9= asly> SV glad Slos g (§5ugid Slge ag (sl
walize pl3 )| g Lacsgs; -V «Ganjeali et al, 2010)
obic al cles 5 5YL clales 4y sline gla STy
5 o8| e 09>90 g45 .(Montieth, 1984) s_ns o
Seo)d g Ly il Oy maz s Sl g slacels)
5 P3| Dsliio dly izren 5 (A B 5 (jalex
(o Jole g b al> e )0 )iz 0 4 e
A5 5t ol s o5 Sl el al31,
slales ;o Hadimw 5 iadle> 4y o8 a4 cwl L)
Olalojl (38 8l50 4 azgi b s il BaLSSgaome
b pll ) sladoa b ol

P s Locasssy (b 5 (Sl STy aslllae -
(Ol ax j0 @B Fahaw blie (o 0950

Sl b 090 Gl ey g Ja)lS slales (s -
oMby 9 (S8l

L gy g lge
obey 9 JLud,l5 loales fpmesd 55 5 odiew g Syl
0550 (glacaish) Gabiew 5 (Jialex glp LS 0550 (Il

s el

(34192) Jol plo!

G G Sialez 4 barpe Slao Siglesl ol o
MCCI180.MCC873 MCCI51 MCC361 : Julis 545
FO N AN N DY LQLQLOO )O MCC463 5MCC13
sinoleyl a5 18 adllas 890 ol sl a0 YO 4 ¥
pode buSipghy Sladow oRisle;l jo oud S Layls o
B o M cadwl &gt dguin owyd,d oKl olS
ol lseany Los o7 o a8 LS5 4w b _dolas SLlS & b
o3 o0 48,5 I 4o b Jele ol iy 5 Lol
aS MCC13  MCC873 slacish jmram .o pll
o Boaii ple idg egel 5 (ows ooF s i S
slrcdgs oailoye e is o wgle o dls LLS
MCC13 MCC873 MCC180 MCC951 MCC361
g 0,5 YAIF o YOIV

aA

Whej 9 &)lpaz o oS wssed ol (28K ln
yo—bd (5,1 sy cSla, .(Nesmith, 1991)
OlalS 55 ol iz Jolpe 25Ky sl Sieslnidse
eobol jls el a8 318 oolaznl 5,90 5, glacale 5 25
Qi o as ol d_ula g_))‘)_‘>d_‘>)\> 0)91)_3 su_‘iL&) U_"
5 =yalex) JLoo 8 sl )l mam o colis al., 1991)
B30 (S et 50 o Lacalss 9 o)l gl (ol
&l ccle L;:L.s‘).a} Sloosgasme i g iS5 o
Hill & ) o)ls oz )00 Conl icadsis b o8, S S
o138 el ;30 oy g oiails> (Luck, 1991
Lo ).’l_».a Boes 45 ol lordion 9 S5gle 38 S
Roche ) o oo Jale dw cnl S0 5 032 558 gl
S 658 g S Zugb, o (et al., 1997; Montieth, 1981
359y ey lS 5l awg dials sl Al &l maz s ccaslio
.(Roche et al., 1997 ; Delpzo et al., 1987)ccl oo

=T oy ik 5l el s S o )l as (o
5o su\.\_w).a.w Oe—=re® g L.T’)A"‘? Sy 3.\.{;}&)5‘}3 ).H)LM
et dallas 0,50 slad,l ma >0 5l glaals olie
.(Montieth, 1981) usiles o
el Glals jin oy anl8 50 J5e ele (p 5 atine
U L bLs) s soly; @lallas (Forcella et al., 2000)
Sladlas Lal cul oo ploxil giaile> anl @ &l mas o
Sl g azalS sl oy & jlaz e 5o j0e po oS
J ! b .(Forcella et al., 2000) coul ool ploxil yals jaun
2% O 5 Gile S g &l e o) D
W8S 8 aslllas 5j50 &yl a0 5l orewg Al Llis
92 sLa e g Ol a3 oo (K (o 5 558 4l
Cammpbell, 1989; Fyfield & Gregory, 1989).

g o3I -V 5l asog &le Badzs cpl (0 az gl 0,90 IS
5 il sl Faliie JWo 5 slales 5l ag56 slacisis
slaasT,s (Montieth, 1984) suucn s 95 5 o
Sz 3 Sl 5 bl Collab g a3 el o als
WDgdrmo g»_v}]a) LD‘)_M: g aS Cowl oals ul.ma Lbsw)f ]
ool jlastes VL il Se e Glls oS lacass)
(Wesche- asuzs jloj9 55 55 6 5YL il o o
Ebeling, 2001; Seefeldet et al, 2002)



WA Jlo ¥ o5laid ¥ alr [t U gud SB35 [ syl a5 55 (5 95iions 10500 g ShaoiS

Ty Rsp polbde fpo bz e o )5, 5l ool il
3 Sy0 )l e e sl B 35l (Sl a )
IT= (TorTy) go il 3l coodlae glas o Siaile>
(Oliver & Annandale, 1998) a& oolazw!
(o o) 93 o3

Oy )by Aalllae joliieany alosl ol o
Slao Oyl maz 05l los il Aials jo 8450 slauis)
Jol Gelosl 5o adllla 950 (slocadsi oy 4 b2y
@0 AN (LINO (gl d Jols csls a5 & e
S0,V 5 et s N0 (52 y5,8) 0 iV (yage) O
a8 OMlol 50 4 talojl )5 15 e 0550
8 ke s i 5 ol Jole il 5
e b Bolas Mals 7,k LB o wiog ool a8 5 Ly yo
Aty o aadllae ol 40 i alowl deze Lylid o 1SS
gl 5 catn p b any (S lalS Sl il
4 09 a5 18 5 yeb ac)ie S Gee j0 a5 pe il ¢
S 092 9 Slea L peditene uled 53 IS mhaw Lads
S e gl gy d9a> Fes 50 a0 e S e s al
s aS pyddwle gac e Sl bele 1 baplals ol
00 o ygdu Sl Lol LSS 09 0l 5 SO ) A S
Jlw 35 slaole yo ulejl g wad (o allyg; &0
8l dalol 3, B0 o 4 iSTas

00 oo (s, 0 Slass Gl Ao 0 5l Al e duo 0
s -t aalons Uiy S sl 1 Gl L o 50
P o ke (sl xS a8 Al b sas b
iy g s Cs (DE59) s p 2o 100+ 4 e o 40
Piper et al., ) o_i awlxe (0) ilal, 5l (day™) o e

(1996
Ep%=2X ni/N . 100 (F) doles
REs)= 1/DEs (0) dobss

Slaes 1T )0l S0y B 358 slaatoles (o
REs5p g o,ds IS olaxi N ¢ i)l [b yo 50 ool sl
STy 3l oS sl el (day) ai e S e
Piper ) o oolaiwl ) dolee 5l &)l mam 0 a0 48 ol
(et al., 1996

REsy =f(T)/ E,
Ol oo a5 &l maz 0 Wb f(T) (558 dolee o

392 S5 d sy, Sl By g ol prie ) g jho

2. Thermal time

19

soled ( Jaixl sla Fosdl 55, 5l g xSsl> 6l

a8V Dae ay o, 5 ilwa s 0 VY- glos jo Bg,b
L Loyl (o)l sl Sogll 5l e jshaie 4 aiad S g3l
Oemizo § 3o )30 [0 i S S g [l 5l ool
1o 5o il 090 53 10 0ad Jereas jdu) e sl i
2 an a5 3 g (Plo K eie & st
12 05 o (8 pgbtr w05 LBl a2l s gy 13,0
B9y 55 658 S om )y g I L e (uled
b0 0o )5 ol Sl 0550 slabes 5yl )5 5o cabog o
Jsb sl)lo) eojailez jedo slass g (sl 4l so-loas
08 jaslex sla,dn slasd Cond wo o 5l Siaile> s ys

(O adolee) ais dcnle daydy JS slows p Gosleds JL yo 40
2 sl b_i)’d_ﬂj_? (TS Yo y0 45&‘ [ERFRW GI" obes
O S Cad (D50) Sy 030 00 & jla 52 50 o5

Piper ef ) oi acules (V) abal, 5l (day™) ojale> e o

«(al., 1996
Gp%=2ni/N. 100 (V) doles
R50: ]/Djo (Y) dolzo

slass ni ¢ S3a0le> ao,0 Gp 139 sloadoles ,o
Rsp ¢ La,ds JS olasws N« )l (b 2 50 0ojaile> sla,ds
GSly (3l sl Sl Ay ) (Siailyr ey
A ool wl g ddoles 5l Ol man o 4 Jailex Sy
«(Piper et al., 1996)
Rso)=f(1)/g, (¥) ol

O Ol ke a5 & lymax o b f(T) «398 Aolas o
S 990 il 8 Slojg, Sl 8o 9 el jiie ) 5 yhe
&l Gialel ol )0 adl oo gllae sled yo Sialsz (sl
Ya_;JLAqujo Joe &lmaz 0 b 51 Sjale> ey 5,61
iJaw ol bl p (Piper et al., 1996) ol oolazul

HD=T-Ty /Tou-Ty 51 T, <T<Toy
fD=T-T/T. Ty 5t Ty<T<T.
D=1 L Ion<T<Tuw
ND=0 S T<T, or T>T.

slebes cs s Te s Ty « Ton dp 53 sl doles o

il o @b glod g SBgd cuwlin o Sl cawlie iy
50 Sl jebay G glos Glgieas of 5 ol axy0 Fr sleo
L Le e ple Js (Soltani ef al., 2006) o az3 5 ks

1. Dent-like function



WA Jlo ¥ o5laid ¥ alr [t U gud SB35 [ syl a5 55 (5 95iions 10500 g ShaoiS

o 5 N0d il ls a2 MSTAT-C Jl3dle 5 asgs
LSD) s gixe IS Jolos 9051 51 oolazal b o puSileo
WS 5 A 5pd i dwlie Uas wo o) Jleisl mhaw o
oolainl b o JSig 8 )5 plowsl IMP 15316 5 oolal b Waosls

L e 5 Bxcel 330 6 5

oinlasl ol )0 ol oo wgllae slos o yad i sl 5L
Jos Oylyma > 0 ol 5l ai s ey 8500 (6l =
A soliul ((Sjalez) Jgl Gialejl aslie cailegylais

RS
Laools ¢ jiolo;l slmosls yog Jloy 51 Hliads! 51 ms

~ 45
- 40
- 35
P - 30
E 25 5
E 20 T
= - 15 g
2 2
= - 10 =
B - o
~ - -10
- -15
o . Ll I 1 [ _;_2
Sep 23 Ot 23 Nov 22 Dec 22 Jan 21 Feb 20 Apr 21 May 22 Jun 22 Jul 23 Aug 23
2007 2007 2007 2007 2008 2008 2008 2008 2008 2008 2008
Fig. 1. Daily precipitation and daily maximum and minimum temperature during growth season
of 2007-2008 at Mashhad
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Abstract

Determination of cardinal temperatures during seed germination and emergence as well as the thermal
time requirement for each stage is essential in crop management and modeling of plant growth and
development. Two experiments were conducted to predict cardinal temperatures and thermal time
requirement for germination and emergence of chickpea genotypes. In the first experiment, seed germination
responses of six chickpea genotypes (MCC361, MCC951, MCC180, MCC873, MCC13 and MCC463) at
seven temperature regimes (3, 5, 10, 15, 20, 25, 30 and 35°C) in a controlled condition were evaluated. The
trial was carried out as split plot based on a completely randomized design with three replications using 10
seeds per Petri dish. Seed germination percentages and days to 50% germination (cumulative) were
determined. Cardinal germination temperatures using non-linear regression between germination rate and
temperature (R50 as y and T as x) were estimated. Temperature function, Dent like model was used to
determine seed germination rate. In the second experiment, traits mentioned in first experiment were studied
for emergence of chickpea genotypes, with nine planting dates considered as main plots. Therefore, the
experiment conducted as split plot based on a complete block design with three replications in the soil. Based
on the results, both base temperature for germination and emergence were stable traits and there were not
significant differences among genotypes in this respect. Average base temperature of genotypes for
germination and emergence were estimated 4.2°C and 6.1°C, respectively. Also, the average optimum
temperatures of genotypes for germination differed from 20.4°C to 26.5°C, respectively and for emergence
they were differed from 24.0°C to 26.8°C, respectively. There was no considerable genetic diversity for
physiological days and thermal time required for germination and emergence of chickpea genotypes. There
was a highly significant positive correlation between observed and predicted days to germination and
emergence of chickpea using Dent like model. Therefore, this model can be used for simulating germination
and emergence times of chickpea.
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