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Response of Chickpea (Cicer arietinum L.) Advanced Lines to No Snow
Cover Cold in Fall Planting
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Table 1. Physical and chemical characteristics of soil at experimental location

SR Aoy RS ol d osls Loy SWERH 40 o]
o Sl o S Sal
Clay  Silt Sand K P Organic Lime Ec pH
(%) (%) (%)  (mgkg'). (mgkg") mater(%) (%) (dsm™)

32 47 21 700 17 0.8 5.5 0.85 7.5
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Table 2. Meteorological data of Maragheh Dryland Agricultural Research Station in 2010-2011 cropping season

S,k Glas glos Lo Lo g2 los Sl 318 e am 3 i 5 sl sldws

P'(mm) Abs. temp. (°C) M. temp. (°C) A. temp. (°C) DBZ
Month olo Min. Max.. Min. Max.
Oct. oL 8.7 1.0 27.0 6.5 183 12.4 0
Nov. AT 00 -65 178 23 107 4.2 22
Dec. ¢>31 104 -120 170 41, 64 1.1 27
Jan. - 292 =200 40 93 32 -6.2 29
Feb. Lisl-ceg 364 -18.5 80 -59 < 0.1 2.9 24
Mar. gosAmkiel 796 <115 180 32 .64 1.6 24
Apr. Cigwsl - 1294 45 21.0 37 125 81 4
May. sls g —igus)l 547 25 304 82 18.0 13.0 0
Jun. Aosls 30 70 320 123 253 18.8 0
Total JS 3514 - - - - - 130

P: Precipitation; Abs. temp.: Absolute temperature; M. temp.: Mean temperature; A. temp.: Average temperature;
DBZ: Number of days below zero degree.
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Table 3. Analysis of variance fordifferent agronomic characteristics of chickpea genotypes in field condition

MS Sl e S

w3 e Joms Jooss 53595 Eos Odd 5 0)92 &) SN sl ) e 0)s ol ool 3 Shes
&7 odile 0ki Vo Ylo oy REWS) e e Gy 3 b 4l S Sl 4l
df. PSPF% CTRI  CTR2 DE DM FP PH P/P PS 100 Biomass HI SY
S.O.V. S e SW
Replication A3 171602 533" 435" 1217 | 693 48" 263" 14717 199™ 256" 060" 137"  0.16"
Genotype w5 13 762.70"  2.60™  2.06™  11.80" 10.75” 9™ 321" 53.6° 1723 5133 033" 1663  0.12"
Error Ls 39 184.03 092  0.63 1.27 1.28 13 2.6 23.1 38.0 2.24 0.15 35.8 0.05
CV (%) R P S ST, 2520 21.70  12.60 1.00 1.00 3.1 6.0 226 13.5 440  18.40 14.1 23.40

TN 510 Jlazt o 53 1> Gxe s Gxe b 5 RE ¥ ng
ns, * and **: Not significant, significant at 5% and 1% probability levels, respectively.

PSPF %: Percentage of survived plants after winter under field condition; CTR1: Cold tolerance index after first sever cold in winter; CTR2: Cold tolerance index after second sever cold in
winter; DF: Number of days after planting to flowering 50% of plants; DM: Number of days after planting to maturity more than 90% of plants in plots; FP: Seed filling period; PH: Plant
height; P/P: Number of pods per plant; PS: Productivity score; 100SW: 100 Seeds weight; HI: Harvest index; SY: Seed yield.

AN


www.sid.ir

WWAY Jlo oF o led (Y=Y Al " 3y 9 Jlgi (63154 dlxa”

a3 MO Gles S ols age 5 0T
aasg LY Jgd>) Cils 5 b‘;‘-sﬁ‘.w
Jolas a8 w4 S A Sl
= WA el dlw s s ae gles
sialsT Glacs 55 Gl 4 Joos b5
Sl ) S CiS Glaaar js Lo g
Wl 03 g e (B2 s Do
A3 Ol e 53 (SES § 5 352
033530 ol glac 565 Jlaeod )
e s e oL 5l Cadises Slalls
G 5 Oliies plo Lo 5 a5 Loyl
al.,

¢Kanouni et 2009) c—ul ol

.(Heydarvand et al., 2011
Al e Jau g o plonil (sla oy il
&9, (Zaferanieh et al., 2009) o/, 4
Golsl 5 05mly CiS 53 5 s 3uidg ) A
o Aghn olgn 5 OT Ll s (eSS
Sleedsy dewo s b 5l a5 Ol Al
S e 85 Sleedi Ol a5 5l Ol
)l Lo st 6.8 ol iz 145 G
S e G, 0T g aals Calles g3
3 (s 55) nlasT ol (S D
T el e (plsn 5 T Ll 5
O 5 bl gy 2 35 Olins (Lo 31 3l>)
S 335 o 558 Sl a3 Y
bl 318 Sl amy3 Y0 by opl g3 S
Sleodiy deoys O plae LY des (DS
B s on oml 03 alsT slags 55

el S A s iy S

VA

gm0 ostbe g e S s sy 1y WY
s Slio bl il glaci 5
Ll gl Sles g

a5 Dl Sl e lie L
Ll i 5o G2ale3T 53 pw)p 3550 Slacs 55
Qo jlai (¥ a Sl Ol S o5
slweds; o ;3 AV L (FLIP  00-84C)
5 e slacs g5 e 53 (PSPF %)
Lacsi 5 plo 4 S g alie Juos
ot 3 S Sl 38l 3555 5 55 sla, 5
15V U (FLIPOT-9C) Y+ o )bt ¥ (0T
(Fdgdar) Cobls Sl 8 pgs 4y 5o Sleedi
s 5 (Slo o S oy Slooi Olsme op S
VYo lad slapNa by cwypopl ys
034 S 35XV 5N S ey
Vet S afT e s 03 5
$Slaad,y o8 sl mlaw 3 (LSD) Lls sine
SLaceY 5 pl)l o 3 15 wa35ler 5 oh s
S e 5 Lsls ol s ey il T
= Solas 0B,y s e ol S Y
(Sleodl; 100 Lo gia LV o)led 5 6))
o 205 S 55 (03 | s 4
(F Jod) Sils

S ¢ gmama WAS-Ae ely5 Il 5
Ol oyl 53 oo 5 slnjss
Sl Joad 05 555 WY 4Bl e s (6555l08
3,8 Sl amys i 5 sbes S, VY
53 =Y Ol 5o Led o 2eS L3S 3 g
3hom 3 (WA ole (63 Y4 5 YA)s 5 51 S slu


www.sid.ir

asp5m Loyl 5 53 3 5 Glac 55 e o1y Do (Kl anylin —F U5
Table 4. Mean comparison for different agronomic characteristics of chickpea genotypes in field condition

... (Cicer arietinum L.) s s 4 i slapY 28T

L) Loy o Josss G, G 59, o8 gl O sl a3 R NIT ol el s Shes

2 EbE e Vg Yoy T N ok Sy S0 e &l oo il <l

. IR s O
b)l—«.jl *-..":5)"5 sl

No. Genotype PCI % PSPF %  CTRI1 CTR2 DF DM FP PH P/P PS 100 SW  Biomass HI SY
(@ (tha™) (tha™)
1 FLIP 01- 40C 100¢ 47cd 6a Ta 181bc.  217bc 36a 29de  19bc 45bc 37b 1.89bc 42.0bc  0.812ab

2 SEL99TH150454 100c 32e 6a Ta 181bc 219ab 38a 33ab 16e 27d 42a 2.04ab 24.3d 0.519
3 FLIP 97-85C 100c 50bc Sab Ta 181bc 217cd 36a 27ef 23ab 48ab 34cd 2.19ab 44.5ab 0.981ab

4 FLIP 00-39C 100c 58bc 4bc 6bc 181bc/ 218ab 37a 3lbc  22bc 46ab 37b 2.56a 42.5ab  1.110a
5 FLIP 97-230C 100c 50be 5ab Ta 183a 217be 34ab 3lbc  17de 38¢ 39b 2.25ab 35.2¢ 0.794bc
6 FLIP 99-26C 100c 60bc 4bc 6bc 181bc  218ab 36a 32bc  19bc 44bc 33cd 2.26ab 41.0bc  0.919ab
7 FLIP 02-84C 100c 37de Sab 7a 179cd  2l16de 37a 29de  29a 47ab 3le 1.74cd 44.5ab  0.775cd
8 FLIP 02-51C 70bc 38de 6a Ta 179cd  216de 37a 26fg  24ab 48ab 32de 1.48d 46.0ab  0.681de
9 FLIP 00-84C 23a 87a 3d 5d 176f 213f 37a 25¢g 17cd 46ab 28f 2.50a 42.3ab  1.040ab

10 FLIP 01-9C 100c 67ab 4cd 6bc 179 215e 36a 27ef 19bc 50ab 34cd 2.36ab 47.0ab 1.110a
11 FLIP 01-18C 43ab 62bc 4cd 6bc 178e 215e 37a 30cd 23ab 54a 3le 2.20ab 50.7a 1.090ab
12 FLIP 98-15C 100c Slbe 5ab Ta 183a 219a 37a 34a 21bc 44bc 34cd 2.15ab 41.1bc  0.881ab
13 FLIP 99-45C 100c 60bc 5ab 6bc 179cd  216de 36a 28de  25ab 50ab 3le 2.09ab 46.8ab  0.988ab
14 JAM (Check) 100c 55bc 4bc 6bc 179de  216de 37a 26ef | 23ab 51ab 34cd 2.03ab 47.6ab  0.963ab

e 0 Jlotm| i 3 (65T 5l e Lol 3 ey s G 53 85 e O 15 (sla e
Means with same letters in each column are not significantly different at 5% probability level.

PSPF %: Percentage of survived plants after winter under field condition; CTR1: Cold tolerance index after first sever cold in winter; CTR2: Cold tolerance index after second sever cold
in winter; DF: Number of days after planting to flowering 50% of plants; DM: Number of days after planting to maturity more than 90% of plants in plots; FP: Seed filling period; PH:
Plant height; P/P: Number of pods per plant; PS: Productivity score; 100SW: 100 Seeds weight; HI: Harvest index; SY: Seed yield.

VAR


www.sid.ir

WWAY Jlo oF o led (Y=Y Al " 3y 9 Jlgi (63154 dlxa”

e o) Dl 13,8 O peee Lo
ol 55 0 SKiass b Slallas 53 Lo
(Heidarvand et al., 2011) c—ulod i
.(Saeed et al., 2010

A s o S A e
5 Bl oS s olis o bT slacs s
G AVE 51 alG CalS 1 sy sl S s
Y Glate S 5 4 &S 3y e s, VAT
B oylei Y 5 (2 op 5 3554 ojles
o (o) Aol r-;J")-Z(Q-iY 2SS )
5o WAL 5 W 5A Y ol glapnY ol s
s A L el 5l Sl sl
25 o ol 02 o0l slacS 55
oSNl tslis 4 by o L (F )
cpl 53 &l Gy B B 51 55 sl ko
Cdo ool e Jlis 48 sl Ol e 5
035 % ojled oY 4 Gdame Gy YY)
255 Lho ST 5 (G5 0 035)
VY 5 Y ol sla Y 4 Glate 55 (53, ¥Y9)
Vool (¥ o (L5 55 0 5 0 29)
=233 550 ¥ 3 (e )dalls 03 a0y S
R BLITE

L aS s o Ol F oY slad g
0593 Jsb 51 inle3T slac—s 65 o
Sols xe (s 5laT Sl (FP) abls 0 5
i oyl Slas 5 Jola= Jy CAI6 5
Ol ol 53 5350 aiie 55, YA LY s
Jsb 2 S bl 55, ¥F L 0 ojled s

su%}ijjo:ﬁﬁbouﬁ@\_&jojja

AR

3 g Lo g Jood s 35 5 Ks (o)
CTRI) aibais ;5 Lkd Gl a3 5 ol
a5 =Y WY ol o e CTR2
ml halesT slacss 5s (o5 sl
S15) pslin (ot ¥ aSTsls OLis gy
Jds 5 Codl 55 s WOT o 53 (V e ls
23 pom o Sl et sl eslinal WLa al
Cslm b Cnslie Ol b5l 61 2 15,5
EEREERSC TP S TRLIU ISERVP R
30U, Gl sy do o i b Gt s
31,8 Slwass -V pslie s slaY
ool s aeell 5 &S Jle s edd pun
FLAE s lale w5 9 51 STl anlas
(Y Jads) 55 (51,5 lo amy3-¥4) OT
Jup.luf J,&,;C,M &= s
- X\ PR P U T R S | P |
CTR2 5 CTRI i 53 5550 55 615
w@sls jolaslsss asly jesli o S
U Jromte (¥ Ol 41, 0T 015 2 2l 2
(F Jgds) 3,5 i Lo 4 ol aa
i 33 31 ol sl Sl el
3545 sl HLgbl 0l CTR2 5 CTRI
S(FLIP  01-40C) Y ojla—5 ;Y
Slad> s 55 s ,5(SEL99TH150454) ¥
Lo e Ls oy 2is ghyls gyl moilssl
Al Olsie 4 e 55 g o35 Jhis ) e
(P dsde) Kds s g ool Sla Y
j—é‘)(gv—?v—;J)ui%‘—‘}Tvu‘-“—%w—:‘

J@uww¢t_§)|jj_>g1)_?w


www.sid.ir

... (Cicer arietinum L.) > g a3 i sla u¥ 2571y

313 LS b Sk Al gl (F J gl s
o o ol JMe oy y2eST 5 o ey 4 S
Ao 055 LY osled glapV @ Gl L5 5
s e 055 LA ojlad Y (‘Jfﬂ 4l
b pl s p L(F Jgui) 5 s (’Jf YA
S il Ol Ol oo iulesT slac i3
s b glapY wws 5 alesT la Y als
(F Jadr) s Ciiys &5 B Lo g2

,)yéud‘ng.mwowr Jsd>
0355 Loy 3 055 a3 5l anlllan ol 53 ()
ol s e SLEMes| oS LT
Cp S g oy s 5 Sl 3 5 (p < 0.05)
Y O Gate S 635 S S 055 lkie
A oslaci pY 5 GBS 53 o5 Y05 F ojla
5L asled Y e GBS o o5 V/FAL)
S s s W0 St Ol Toes i
OT SDlast] o i 2 s HlBp g3 ad ) 5o
33 5355 413 sme s LT a1 ol Y L
(F Jgde) 5.8 15 S oK

g e bl A o L
lalsdests g g S S s cils
3550 GlacaSp) o 03 oLl Jls me
Olis La o Silos el (¥ J3dor) 3 (oo
iy et la LY ojles g5 45 sl
G 95 1y il e LS o S YE/Y
53l jolasstlsgsa o)l e )
A Gdae 53 (00 /Y) Cils e ls o i
(P Jgd) 39V oyl oY

VY

SN SO ¢ AL | P BT L IO U
3 YALY ojled i 65 mdls Ll 3 (g
Wl |y asls OAd 5 095 Jsb ST
395 Cie iy bV oyl b S g5
ls 0 055 dyb 5l (w35 5 (AUE
3 5 3125 55 5 GauWV) e (g 5tbas
(F dyu)

Lyl s Slie il o s
3 sl VS s gy §f (Sl as 50
550 Slaeai sl e 03 (p < 0.01) g LT
(¥ dgdam) 25 a5 gL 3 51 (o)
slagnY 5 P85l 6y gl Kb Sl
N 55 @5 g sl 45 sls Ol sileT
Sl U@ oyled pY) e Sl YO 5l
A 3l g ke (VY ojled V) e Sl YF
55 (P/P) 45 51 55 OoMe 5liss Lo 20 i
S me b3l slacpY g eyl o sl
MU g S g g b 9 (F J9dm) 55
Woosles pVa Gl Cojaae s e
Yoopbcs oY 5 (55 55 OO YO L e L)
5P Jpte) Cabls (45 3 NE NP L)
sla =Y g 5 (PS) as,L 4y o
sy AT s ian LM i lejT
LY 5 M elas sbapnY 5 (F Jods )l
S e o= S A TV 5 0OF (a4 s
obatl s st 4y l) Lheo (pl e o S
(F Jgu) wsls

G ol e S gy m i b

A 055 S B 5 iole3T Glac s 55


www.sid.ir

WWAY Jlo oF o led (Y=Y Al " 3y 9 Jlgi (63154 dlxa”

o ol 03 g dal—d o3 (Sleoki
0L Uy g o 2V ey el
5 Odm Gl o Splus Ol e g 015
L aS (F Jodsr) A 5y0T p Ve e 0T 53 oy
O Kansy plo b5 ol 3518 ol
S e ol 5 10T s e sl sl
¢Kanouni et al., 2009 ¢Farayedi, 2005)

.(Heidarvand et al., 2011

2 g_}\ ) ;“

dw&ﬂjﬁw‘)bw)j.’)y&:}wj&

9 ol

o 2l —o

- S P PSR BRI PP G
S g sldw 5 (PCI %) o J,=8 Lol 5 55
(PSP %) Oty (gl o 51 dms 0o 0 5
(p S 0.05) LT Lls inn 5 gite  Stument
J)jTﬁ-'/D?ﬂ‘ﬂOT%J@jw‘b 34>
S ylest Ol s a8 Sole 4 .(FJgde) AS
a2 St O Sl 5303505
olsle 0 (slaw g slday AiL xS LS 55
O I B T PR W S ARG Y
2 o \aS Sl &S ol s s
s ol o3 ealial 3 se odd J 287 Lyl s
23 (s g e Dl (5 50 ST Oley oo )3
Sl 3 Sl =)o) bl i
QC\M\MF@(Q&:)jJ_éUQLgTJ\aLe?
Slale o oz 53 3535 w5 6 5L
Olic Cpomad 7 J gl (slaosls 5 S i
&Qj)\‘guﬂo)\.&oiﬁ&ﬁ‘g&:@
i) s (PCT %) ods J 8" Loyl 15 53 ook

Slo s (33 5 ool 55 Dol Ol

\AN

sl s, Shee 551 aobesT glagmY s
(P < 0.01) i ine (s5LeT ki 51 e il
Lwge LY ojled s g3 5 (F ddar) 5 0
3P oyl glac s s s+ /0V4 il s Shes
S QLS 53 5 VN il s Shes LY
jct_;,\ﬁp\)u“rﬂwam,
W ooyl sla Y odmsls 2olesT slagyYy
23 PV Sl e il > Sae Lo e L 559
a8 8 i slads; s 5L
2 o3 s e Jpame 1 slaY
(F i) L3 5

Sy olie 6ol 4 Sl Jol s
aS b ol Jan sbhams Ll b 55 o)
Jeos i 5 sl sla s 55 o oD
S =me O g D9 Sle
0 Jdsd>) 55 (p=0.01)

4 oo Ol Sp S Al s
=Y S sl Ol LaaleiT slacs 55 (sle
o5y 099 Sl Sl TYY LA o)l
Jo20 5 (ST Sl 55 e 52 O
aabie )5 dlies) Civw Glow il 53 oYL
.5}_3)1.5)}_5-,3(:‘)_?6:3[_“4_?-):—\" )
AN oslecs gl nY OT Sl e (F Jsis)
A e Sl TV TPV L S
wsby e 5 S g Lags Y il mdls
8 ojlect 2 Y ol s Joos (F Js>)
Ay SLSN a 5 lae s GBlaT o
St 93 350 33 ali oy 2aS olais)
A 33 Ol s o i s CTR2 5 CTRI


www.sid.ir

... (Cicer arietinum L.) > g a3 i sla u¥ 2571y

OMJ}L{@.‘}&)J(PCI%) L&JY&hﬁQ)L&M)JwEJUQfJ—O d}b

Table 5. Analysis of variance of percentage of cold injury to plants (PCI %) in
controlled condition
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**: Significantly different at 1% probability level.
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Table 6. Coefficient correlations between different agronomic characteristics of chickpea genotypes in fall sowing

Slaw > Shos ol s Lo 05 a3 e sl gl PRI G s G sy Jos Joss Loy ol Ao
«ls oS s sk Sy Sy oas O AU lo o Lo o by  IAS RIS
ool 450 o ook
Traits SY  Biomass 100 SW PS P/P PH FP DM DF CTR2 CTR1  PSPF % PCI %
PCI% - 0.50° 0.56 0727 071" -0.20™ 0.40™  0.12™  -0.27™ 0.59 -0.10™  -026™ -0.25™
PSPF% -0.87" -0.90"  -0.51"  [-0.63" -0.22™ -037™  -0.27™ 0.45™  -0.55" 0707  041™ 0.80"
CTRI - 0.87" 0.48™  0.52° 0.10™ 026™  0.09™  -0.44™ 0.51° -0.747  -0.40™ -0.80"
CTR2 - 068"  0.61 -0.05™ 0.39™  0.16™  -041™ 0.54 -0.637  -037™ -0.70"
DF - 0.87" 022" 073"  -023™  -0.50" 0.72" 0.05™  -0.49™ -0.34™
DM - 0.21"™ 081"  -0.14™  -0.59" 0.72" -0.00™  -0.58" -0.46™
FP - 021™  -0.00™  -0.24™ 0.04™ -0.17™  -023™ -0.32™
PH 4 025™  -0.57 0.56" 022"  -0.57 -0.31™
P/P - 0.60° -0.49™ -0.49™  0.63" 0.13™
PS - -0.75" -0.02™  1.00” 0.73"
100SW - 0.01™  -0.75" -0.50
Biomass - -0.07™ 0.62°
HI - 0.69”
SY -
ns, * and **: Not significant, significant at 5% and 1% probability levels, respectively. SN 570 Szl o 3 s gme s gma b 5 5 4 TFF 5% ns

PSPF %: Percentage of survived plants after winter under field condition; CTR1: Cold tolerance index after first sever cold in winter; CTR2: Cold tolerance index after second sever cold
in winter; DF: Number of days after planting to flowering 50% of plants; DM: Number of days after planting to maturity more than 90% of plants in plots; FP: Seed filling period; PH:
Plant height; P/P: Number of pods per plant; PS: Productivity score; 100SW: 100 Seeds weight; HI: Harvest index; SY: Seed yield.
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