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Table 1. Meteorological data of cropping season 2009-10 for Saral Experimental Station in Kurdestan

Jlos gloo PSlas slos Sl .
Lo Luwgso cagb)
Sk Gl Gl o) 3t i e
obo (k) ClFFleazy) - LSSl a2,9) > OMMR (aoy) (o skes)
Precipitation Absolute Absolute (015 b . : Evaporation
Month - . T " (395) Relative
(mm) minimum maximum emperature humidity (mm)
temperature temperature mean (°C) Frosty Y
CC) ) days o
e 8 0 25 113 0 34 123.4
October
ot! 124.2 4 20.2 6.39 10 64 0
November
> 16.2 7.4 8 0.2 30 80 -
December
e 8.6 5 112 2.99 24 68 -
January
o 4.8 -16 14 0.16 27 74 -
February
S 525 48 218 5.36 18 57 -
March
¢12295° 90 7.8 18 6.95 8 60 512
April
Sl 4.1 0 24 10.4 0 53 146.7
May
3155 9 02 282 15.35 1 43 2118
June
> 6.2 38 36 20.29 0 37.77 2433
July
31 yo 0 48 328 19.46 0 41 286.1
August
9P 14.4 1.8 32 16.33 0 32 232.6
September
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Table 2. Analysis of variance for measured attributes in some chickpea lines

laypo (Sileo
Mean of squares
VP DF DP DM PHT 100SW Yid
S.0.V d.f CTR
(%) (day) (day) (day) (cm) (€] (g/m’)
i 1 8.50™ 1.03™ 3.269™ 2.126™ 10.28™ 15.38" 17.55™ 4650.27™
Rep.
oy 65 340.723" 3.59" 5.134" 11.9” 8.52™ 46.626™ 5.50" 321592.42"
Entry
GUaa'
i lojl 65 245.6 1.54 5.545 24 12.88 1.78 11.55 170842.8
Error

B PEEPIUIRRVEIRS IRV, R WSS R S (S PRI PVR: « PR R

+, *, ** and ns: Significant at 10%, 5%, 1% and non significant levels, respectively.
§ S Sy B 3, olaas DM ¢ 20ME b 59, olaws DP ¢ 2alS b 55, slass :DF tlo s 4y Jozxs &> )5 :CTR 6sli; ao )0 VP s(golil az o df ol s alin 8.0V wl lazs|
ails o Slose :Y1d ailo) « + 155 :100SW a5y glis,| PHT
Abbreviation: SOV: Sources of variation; df: degree of freedom; VP: Viability Percentage; CTR: Cold Tolerance Rate; DF: Days to flowering,
DP: Days to podding; DM: Days to maturity; PHT: Plant height; 100SW: 100 Seed weight, Y1d: Yield

axdlao 090 0956 Y 10 ol g S oIl Wlhs (WSl -F Jgu

Table 3. Means of chickpea lines for measured attributes

ol Y CTR P PHT 100SW Yid
No. Entry (cm) (® (g/m’)
1 FLIP 00-39C 2 240 14 315 151.7
2 FLIP 01-40C 3 239 20 31 108.3
3 FLIP 02-61C 3 241 115 25 117.5
4 FLIP 02-69C 2 240 22.5 28 131.6
5 FLIP 02-81C 3 239 21.5 27 85.0
6 FLIP 03-1C 2 234 25 22 180.0
7 FLIP 03-2C 3 237 11 20.75 120.0
8 FLIP 03-3C 4 239 22.5 28.5 75.0
9 FLIP 03-5C 3 239 19.5 31 103.3
10 FLIP 03-6C 3 234 27 325 141.7
11 FLIP 03-7C 2 239 245 36.5 205.0
12 FLIP 03-8C 3 241 20.5 27 143.3
13 FLIP 03-9C 3 241 27.5 19.5 153.3
14 FLIP 03-11C 1 234 20.5 23 181.6
15 FLIP 03-12C 4 239 23.5 22.5 108.3
16 FLIP 03-13C 2 234 21.5 30.5 169.9
17 FLIP 03-14C 2 241 22 35 191.6
18 FLIP 03-80C 4 234 22.5 28.5 81.7
19 FLIP 03-89C 2 237 20.5 29 143.3
20 FLIP 03-133C 2 241 18 35 181.7
21 FLIP 99-26C 3 241 25 29.5 151.7
22 ILC 8262 4 239 36 23 155.8
23 ILC 8617 2 239 20 255 131.6
24 FLIP 97-118C 3 237.5 22 30.5 63.3
25 FLIP 99-45C 4 235.5 18 33 111.7
26 FLIP 01-7C 1 235.5 27 29 121.6
27 FLIP 02-51C 5 239 15 26 58.3
28 FLIP 02-52C 4 239 14 16 50.0
29 FLIP 02-55C 2 237 23 25.75 91.7
30 FLIP 02-59C 2 237.5 24 25.5 86.7
31 FLIP 02-80C 3 236.5 18 24.5 95.0
32 FLIP 02-83 6 239 11 26.5 45.0
33 FLIP 02-84 6 236.5 28 19 81.7
34 FLIP 02-85 6 238 25 25.5 78.3
35 FLIP 03-16C 5 238 24 25 86.7
36 FLIP 03-68C 5 235.5 27 31.25 123.3
37 FLIP 03-78C 3 241 27 30.25 78.3
38 FLIP97-120C 3 236 22.5 32.5 100.0
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39 FLIP04-2C 1.67 234.67 15.3 31.67 115.5
40 FLIP04-33C 2 236 19 29 106.6
41 FLIP04-34C 3 234 18 33 40.0
42 FLIP04-35C 3 235 19 30 68.3
43 FLIP04-36C 5 236 31 30.5 69.5
44 FLIP04-37C 1 234 25 26.25 90.0
45 FLIP04-38C 1 236 26 29 85.0
46 FLIP05-13C 2 236 17 33 145.0
47 FLIP05-36C 1 240 31 3225 150.0
48 FLIP05-37C 2 239 235 25 383
49 FLIP05-38C 5 235 24 335 51.7
50 FLIP05-39C 6 241 23 35 119.0
51 FLIP05-45C 2 235 19 37.5 81.7
52 FLIP05-49C 1 241 24.5 30.75 98.3
53 FLIP05-77C 2 234 20.5 36.5 108.3
54 FLIP05-81C 4 236 22 33.75 73.3
55 FLIP05-84C 3 240 31 28 128.3
56 FLIP05-89C 2 237.5 23 31.5 141.7
57 FLIP05-91C 1 235 27 30 101.7
58 FLIP05-94C 2 235 23 30.5 116.7
59 FLIP05-95C 1 240 27 34 135.0
60 FLIP05-101C 3 236 20 29 46.7
61 FLIP05-127C 2 241 19 32 126.6
62 FLIP05-137C 1 237.5 22 27 163.3
63 FLIP05-141C 1 234 27 28.5 116.6
64 FLIP05-146C 2 234 21 355 146.6
65 FLIP05-171C 2 235 25 36.5 151.6
66 ILC533 6 240.5 20.75 10.615 36.9
LSD (5%) 248 3.08 2.66 6.78 82.542
Mean 2.84 237.44 222 28.81 111.16

See table 2 for abbreviations
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Fig. 1. Variations in studied characteristics of chickpea lines
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Table 4. Correlation coefficients among the studied traits in chickpea lines

Characters VP CTR DF DP DM PHT 100SW

CTR -0.805"

DF -0.005 -0.01

DP -0.106 0.168 0.199

DM -0.213 0.241 0.133 -0.037

PHT -0.024 -0.059 0.061 -0.031 -0.085

100SW 0.313" 0.312" 0.12 -0.189 -0.097 0.04
SY 0.481" -0.477" -0.141 0.102 -0.012 0.171 0.258"

* and ** significant at 5% and 1% levels, respectively

See table 2 for abbreviations.
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Fig. 2. Hierarchical cluster analysis of chickpea lines based on Ward's method using standardized means of traits and
Euclidean distance measures
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Abstract

Winter sown chickpeas produce more yields in comparison with spring type. This function is hampered
by the sensitivity of the crop to low temperature. In order to study and identify high yielding and cold
tolerant chickpea (Cicer arietinum L.) lines, 65 entries along with one susceptible check variety namely
ILC533 were evaluated in a randomized complete block design (RCBD) with two replications during
2010-11 cropping season at Saral Agricultural Research Station of Kurdistan province, west of Iran. Cold
tolerance was investigated via viability percentage and cold tolerance rate parameters. Analysis of variance
revealed that there were significant differences among the lines for plant height, 100 seed weight, seed yield
and cold tolerance rate. Significant negative and positive correlations were found among yield and cold
tolerance rate and viability percentage, respectively. The cluster analysis, categorized the lines into three
distinct groups. According to this study, 14 lines having 3 and less than 3 of cold tolerance rate, 80-95
viability percentage and more than 141g/m”seed yield recognized as superior lines for cold tolerance.
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