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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 VIR WS 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, 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 6.4 1.6 24
Apr. Cigwsl - 1294 45 21.0 37 125 8.1 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 for different agronomic characteristics of chickpea genotypes in field condition

MS Sl e S

w3 e Joms Jooss G5, Eos Odd 5 0)92 &) SN sl ) Lo O ol ool 3 Shes
&7 odile 0ki Vo Ylo AU REWS) e e Gy 3 b 4l S Sl 4l
df. PSPF% CTRI  CTR2 DF DM FP PH P/P PS 100 Biomass HI SY
S.O.V. S e SW
Replication A3 171602 533" 435" 121 693" 48" 263" 14717 199™ 256" 060" 137"  0.16"
Genotype w5 13 762.70"  2.60™  2.06™  11.80" 10.75" 1.9™ 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 Rk g ¥ 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.
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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 Joss Josss G, G 59, o8 gl O sl a3 R NIT ol el s Shes

B el PPNt Yoy 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 217bc 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  216de 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

s 70 Jlaz-| cla.~ s skt Dl g (Dt A3 Oy g K s &Sz O o (sl 6\.::&:@\.:»
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.
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Table 5. Analysis of variance of percentage of cold injury to plants (PCI %) in
controlled condition

T ey Sl e o SSLae
S.0.V. Ol ot mlie df. MS
Replication NS 2 0.011
Genotype Py 13 0.166"
Error s 26 0.051
CV% Ok o 2 A 11.95 -
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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 e 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 0717 -0.20™ 0.40™  0.12™  -0.27™ 0.59 -0.10™  -026™ -0.25™
PSPF% -0.87" 090" 051"  -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" -0.22™ 073"  -023™  -0.50" 0.72" 0.05™  -0.49™ -0.34™
DM - 021" 0817  -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 - 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 3710 Szl o 3 s g s gma b 5 5 4 T*F 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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