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Table 1. Name and origin of clover genotypes

5 e ol g NERTNCINT
Ge&oot.yps Clover name oA el Scientific name I§? glei{o(g}?gg Origin L Maturity group S s F
1 Persian clover o Sl s Trifolium resupinatum L. KPC-PL1 [ran ol Late maturity oo
2 Persian clover oaleese Sl s Trifolium resupinatum L. KPC-PM Iran ol Medium maturity o oda s
3 Persian clover o355 Sal s Trifolium resupinatum L. KPC-PEI [ran ol Barly maturity 0353
4 Persian clover (o &) G121 544 Trifolium resupinatum L. KPC-PE2 [ran ol Very early maturity .55 s
5 Persian clover oo Sl s Trifolium resupinatum L. KPC-L13 [ran ol Late maturity oo
6 Persian clover oor Saloas Trifolium resupinatum L. KPC-L17 Iran ol Late maturity R
7 Persian clover oon3 Snl s Trifolium resupinatum L. KPC-PL2 [ran ol Late maturity IR
8 Berseem clover () g 45 Trifolium alexandrinum L. KBC-Tolik ~ Italy Wl Late maturity R
9 Red clover #5445 Trifolium pratense L. Nasim FAO s Late maturity ond
10 Crimson clover & ¥,4e  Trifolium incarnatum L. Alborzl FAO #6 Very early maturity ;5,5 L=

YOO
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Table 2. Monthly and daily mean minimum temperature of soil surface, air and
sampling time

Sampling time (¢ ,5 4 55 0L

S1 S2 S3
Mean Min. Temp.( C) bos fil - Sibs
Soil surface S o
Monthly alale -4.30 -3.5 -5.3
Sampling time S 403 0l -3.60 -1.2 -5.8
Air (5
Monthly PHPYS -0.98 -1.03 2.4
Sampling time 6,5 gas Ole; 0.68 1.3 -4.4

S1: Sampling on 19 Dec. 2012
S2: Sampling on 27 Dec. 2012
S3: Sampling on 05 Feb. 2013
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Table 3. Summary of analysis of variance for chlorophyll fluorescence attributes, relative water content (RWC), electrolyte leakage (LE)
and SPAD value (CCI) in clover genotypes under low temperature conditions

MS e e Kike

s elesh Bl il ST e il e B gl S DS ST sl Jlecis 85 s

©olsT 11
SOV, Sl g df F, Fun F, Fu/Fin RWC EL CCI
Replication (R) NS 3 221.12™ 2360.120™ 2921.600™ 0.0010"™ 21.49"™ 9.630™  47.970"
Treatment (T) s 9 371517 18404.100™ 18133.900™ 0.0260" 97.50" 12.590"  283.130"
Error , Gl sl 27 95.93 2062.800 2499.200 0.0040 7.39 2.440 19.930
Sample time (S) S psmiOley 2 41869.917  845786.300”  559553.200" 0.5940" 5.63™ 265.6007  24.050"
SxT S X gl paipeole; 18 387.91° 12208.100™ 10684.200™ 0.0170"™ 17.15" 8.450"  21.870"
Error celks o 174.27 2777.559 2709.195 0.0051 6.66 2.115 2.158

* and **: Significant at the 5% and 1% probability levels, repectively.

ns: Not-significant
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Table 4. Mean of chlorophyll flurescence attributes, relative water content (RWC),
electrolyte leakage (EL) and SPAD value (CCI) in clover genotypes under low
temperature conditions

Sl2 i ga O <555 il sl Jil ol Sl e il el G Sl (Sl Jby S e
I g oT
Sampling time Genotype F, F. F, F,/F. RWC EL CCI1
1 105.3bc 442 .0bc 336.8b 0.762ab 89.1a 7.9bc 33.5a
2 134.8a 525.5ab 390.9ab 0.744ab 85.6a 8.8ab 27.7bc
3 113.0bc 503.0ab 390.0ab 0.775ab 88.6a 6.6c 29.1bc
4 117.0abc 567.8a 450.8a 0.794a 87.4a 9.5a 32.3a
19 Dec. 2012 5 115.8abc 482.5ab 366.8ab 0.760ab 86.4a 9.2a 29.8bc
6 115.0abc 470.0ab 355.0b 0.755ab 89.0a 9.4a 28.5bc
7 109.8bc 517.5ab 407.8ab 0.788a 85.6a 8.9ab 31.6a
8 98.3¢c 337.5d 239.3¢ 0.709b 77.4b 8.2ab 28.9de
9 134.8a 369.3cd 234.5¢ 0.63¢ 88.4a 7.1b 16.3e
10 120.8ab 439.8bc 319.0bc 0.725b 79.9b 8.7ab 20.6d
Mean 116.4a 465.4a 349.3a 0.734b 85.7a 8.9b 26.8a
1 66.5a 268.8ab 202.3a 0.753ab 83.7a 5.8¢cd 29.2a
2 53.3ab 278.0a 224.8a 0.808a 85.4a 7.0b 26.6ab
3 53.0ab 230.0ab 177.0a 0.770a 84.3a 10.0a 22.7b
4 53.3ab 261.0ab 207.8a 0.796a 88.1a 7.3b 27.2ab
5 50.5ab 247.0ab 196.5a 0.796a 83.6a 7.3b 29.6a
27 Dec. 2012 6 423b 207.0b 164.8a 0.796a 85.3a 6.5bc 30.4a
7 46.3b 212.8b 166.5a 0.783a 87.7a 7.3b 28.2ab
8 41.9b 228.0ab 186.1a 0.816a 82.2a 6.4bc 26.6ab
9 62.3ab 215.0ab 152.8a 0.710b 89.7a 4.9cd 15.7¢
10 51.5ab 234.0ab 182.5a 0.780a 84.3a 5.2cd 20.1b
Mean 52.1¢c 238.2b 195.7b 0.788a 85.4a 6.8¢c 25.6b
1 93.3a 373.5a 280.3a 0.750a 88.8a 10.7¢cd 28.1a
2 74.5bc 135.8¢cd 61.3d 0.451de 88.9a 13.0b 25.6b
3 87.3bc 175.3bcd 88.0bcd 0.502bcde 88.1a 12.1bc 21.7¢
4 69.3¢ 212.3bc 143.0b 0.674abc 85.6b 12.0bc 26.9b
05 Feb. 2013 5 80.0abc 200.8bc 120.8bed 0.601abcd 85.1b 11.6bc 28.7a
6 90.5ab 220.5b 130.0bc 0.590abcd 88.5a 12.2bc 29.2a
7 79.5abc 144 3bcd 64.8cd 0.449cde 85.1b 15.3a 28.1a
8 67.5¢ 163.5bcd 96.0bcd 0.587bcde 80.2¢ 10.4cd 26.2b
9 68.0c 122.8d 54.8d 0.446¢de 90.3a 12.7¢ 15.1d
10 68.3¢c 198.8bc 130.5bc 0.657¢ 81.2¢ 9.1d 19.1d
Mean 78.0b 194.7¢ 116.7¢ 0.555 86.2a 11.9a 24.8b
1 88.3a 361.4a 273.1a 0.755a 87.2bc 8.1c 30.6a
2 87.5a 313.1bc 225.6bc 0.668¢ 86.6bc 9.6b 26.6b
3 84.4a 302.8bc 218.3bc 0.682bc 87.0bc 9.6b 24 .4c¢
4 79.8a 247.0b 267.2ab 0.755a 87.0bc 9.6b 28.7ab
Mean 5 82.1a 310.1bc 228.0bc 0.719abc 85.0¢c 9.3b 29.4a
6 82.6a 299.2¢ 216.6¢ 0.714abc 87.6ab 9.3b 29.3a
7 78.5ab 291.5¢ 213.0¢c 0.673bc 86.1bc 10.5a 29.3a
8 69.2b 243.0d 173.8d 0.704b 79.9d 8.4¢c 23.8¢
9 88.3a 235.7d 147 3e 0.597de 89.5a 8.2¢ 15.7¢
10 80.2ab 290.8¢ 210.7¢ 0.721ab 81.8d 7.7cd 19.9d

1 3 g gl A Szl el > ST (gl s i D 05T by Al 0 57 20 3 S Bl (5115 45 (0 5 53 0 o la S0l
Means, in each column, followed by at least one letter in common are not significantly different at the 5% of probability level-
using Duncan’s Multiple Range Test.
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Table 5. Correlation between chlorophyll fluorescence attributes and physiological traits of clover genotypes

ol Pl il g ST e il 5l SIS L ST o Sl s Jes S e
Il oo 5
Fo F,, F, F,/F,, RWC EL CCI

Fo 1

F,, 0.361™ 1

F, 0.222" 0.990" 1

F,/F,, -0.257" 0.733" 0.806" 1

RWC 0.802"" 0.276"™ 0.164™ -0.325™ 1

EL -0.051™ 0.226™ 0.244™ -0.065™ 0.316™ 1

CCI -0.047" 0.733" 0.774" 0.655" 0.096"™ 0.567" 1
* and **: Significant at the 5% and 1% probability levels, repectively. VARYAN e Tl 03 Jlagre g 5w T ¥
ns: Not-significant Sl gxa e WS

RWC: Relative Water Content
EL: Electrolyte Leakage
CCI: Chlorophyll Content Index
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