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Fig. 1. The weather conditions of automn and winter of 2009- 10 in Mashhad.
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Table 1. Sources of variation, degree of freedom and mean of squares of survival percentage and some of growth traits
in Flixweed ecotypes after applying freezing temperatures under controlled conditions.

a0 (Mean of squares) wle yo (wSileo
sl el so yo ol s 39
. Degreeof  Survival Spolasio)F slai Plant dry

Sources of variation 3% &be  freedom  percentage No. L eaf No. Node weight
Ecotype sl 4 280.521" 2.546™ 11.324™ 13.798™
Freezing temperatures 58 sk 9 29825.067  116.705"  250.603" 164.059™
Ecotype x Temperature Lod x oS 36 253.432" 1.634™ 3.284" 6.192"
Error Uas 100 88.521 0.579 1.902 2.122
Total Js 149
CV (%) O S g g 16.1 20.9 25.08 33.7

B0 SO g i galaw jo jlo e s 5 4 T 6T
*and ** are significant in 5 and 1% probability levels respectively.
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Fig. 2. Survival percentage and dry weight (based on individual plant mean) of Flixweed ecotypes exposed to freezing

stress (means with one similar letter don’t have significant difference according to the LSD test at 5 and 1% probability
levels).
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Table 2.Effect of freezing temperatures on survival percentage and some of growth traits in Flixweed (based on
individual plant mean) after 21 days recovery in greenhouse conditions.

(°C) S50 oo sl wwo o S olasy 0,5 dlasy SS9
Freezing temperature (°C)  suyrvival percentage No. leaf No. Node (055 sleed)

0 98.7 6.25 9.15 7.55

-2 94.9 6.32 9.13 7.21

-4 97.6 5.74 8.75 6.84

-6 95.1 6.08 8.61 7.30

-8 91.1 5.44 8.61 6.48

-10 73.6 4.39 6.87 5.40

-12 323 1.88 3.85 2.15

-14 1.33 0.13 0.13 0.27

-16 0.0 0.00 0.00 0.00

-18 0.0 0.00 0.00 0.00

LSD (0.01) 9.0 0.73 1.33 1.39

A 5 5 sie (6 bl i g1« LSD e 51 sy o] dis a8 o Sila™®

*Means which, their differences are more than LSD value have significant difference.
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I, Salt grass
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Table 3. Interaction effect of ecotype and freezing temperature on survival% and some of growth traits (based on

individual plant mean) in Flixweed after 21 days recovery.

oS ST gl el suo 4 S 39
i (31,5 Gl 42 ) Survival S g Sl 055 dlasi (P ko)
(Ecotype) Freezing temperature (°C)  percentage No. Leaf No. Node Dry weight (mg)
WL 0 100.0 5.60 7.07 8.08
Eghiid) 2 93.3 5.83 8.05 9.40
-4 100.0 5.40 7.67 9.08
-6 100.0 4.87 7.11 7.97
-8 100.0 5.07 9.47 8.89
-10 51.8 291 5.87 5.17
-12 26.7 2.33 2.67 0.67
-14 0.0 0.00 0.00 0.00
ops 0 933 4.80 7.63 436
(sabzewar) 2 100.0 7.4 9.14 4.69
-4 87.8 542 7.65 431
-6 93.3 7.17 9.03 7.14
-8 100.0 5.23 7.87 5.15
-10 87.8 4.90 7.38 391
-12 51.1 1.75 4.25 2.17
-14 0.0 0.00 0.00 0.00
ol 0 100.0 6.41 9.27 6.49
(Hamedan) ) 93.3 6.75 8.98 5.83
-4 100.0 5.22 8.07 4.69
-6 100.0 7.00 9.40 9.04
-8 81.1 5.20 8.05 7.50
-10 81.1 4.77 7.00 7.07
-12 524 3.33 6.40 4.44
-14 6.7 0.67 0.66 1.33
plocg 5 0 100.0 7.20 10.20 10.04
(Torbat-e-Jam) 2 94.4 5.55 10.44 8.22
-4 100.0 6.08 11.42 8.92
-6 93.3 5.95 9.63 4.97
-8 80.0 6.03 9.27 4.56
-10 88.9 5.80 8.57 6.30
-12 24 .4 1.68 4.61 2.50
-14 0.0 0.00 0.00 0.00
ygalics 0 100.0 7.22 11.60 8.80
(Neyshabour) 2 93.3 6.00 9.05 7.92
-4 100.0 6.58 8.94 7.20
-6 88.9 5.44 7.89 7.42
-8 94.4 5.69 8.39 6.33
-10 58.4 3.58 5.58 4.56
-12 6.7 0.33 1.33 1.00
-14 0.0 0.00 0.00 0.00
LSD (0.01) 20.2 1.63 2.24 3.12

3ol slales o lewsS] pled She Jo a4 akiwe o gxe 55kl @olis gl e LSD jladie 5l jis o] Gdisl a5 oSl

Means which, their differences are more than LSD value had significant difference. Because of whole mortality of ecotypes at
temperatures less than -14°C, the values of these temperatures haven’t been shown.
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Table 4. Ranking of Flixweed ecotypes according to the lethal temperature 50% of plants (LTsosu, RDMTso, RNLTso
and RNNTso).
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(Siahmargooyi et al., 2011) |, Ken 5 555 ponlows
L oS wizsly s albjly oS 5 (Sojie 5 5 aslllas b 33
Cod 0,5 Slaws o 5 sl > y0 -7 51 seS 4 Lo rals

8L gl g rals vals jleg 4

0,85 dlaws ;o P<+/+ V) o sime ol Cge Lo rals
Ve ol 00,8 Slaws () Jadz) ab pnS adle o
ar) yho glos 4 o o F il azyo N 5 Y
J3a2) 091 yieS 2oy A9 5 OA YO oy 4y o 5 il
Dianthus ) Ja5,5 oL o 5 slows p S5z sles 51V



Y0 ot S Laylyd o oS ol (sla s dy Jomd i)l i) San 5 oollis

SBLS 55,000 Sl 5,00l sl 5oy jelas 4 Cod
Slop 0 Joodi 5l ailatdly byg 0 (2 iz 50 &S
(¥ ohlen 5 ()55 Ghalejl 5o diin Jlo,55 5 (6 52in
55 ez 5> (OYSIA SPP.) (ol Slag; slaisS )
00 S Jdo 4 (Jolo sblis jl oudats 5 (sladiges
Bblo (pl j0lea Casby g Les o al¥l cllug ¢ Slegis
il Lol ey wishs plis o8 (Soj & Jov
2 gl sl ol 4 e a5 Sla Sy olus]
ALl gl o oS slales

St 0,5 ol 5 sl duo 3 Gy (Kot (o 2 (2] 0
Rl mlo b as (O Jsaz) 0g =AY YL 5 coie
» (Izadi-Darbandi et al.,, 2011) ,Ken ¢ 0,0
(e (ot (pizmed (s JloSen J&3 oLS (55,
9 S poolaw sl oo )0 LRNNTsp asls o oYL
aod (pl pogdle (O Jgaz) Cubls 029 0,5 olass
saalie RNLTs0 g LTs0su RNNT50 oy (s0b 5 5 Ciio
Lilyy ol a5 awyoe S 4 gyl 5y @ Jgoz) wd
LTsoa b pals cpl (030l (Sl g ()5 eaimolas
A8l w251 S3is & Jad i) 5 RNLTs0 5

S sian 3 olS 05 slass p Led g s Jiliie
50 0,8 slaws Hlass ST )0 9 (V Jsaz) 05 (P<4/40)
2ol jlad 4 Cond do )3 VY ol 5 il 4z 0 VY sles
Olgrew lacassST jo Gl cpl &S Jljyo il uals
9 PYIY OFIN YW oy 4 jelas g il ploco s
9 M ..\.w‘) R e (Y’ Jj..\?) Sy oo AND
oL5 59, » (Rashed Mohassel et al., 2009) |,Sea
OleyS g oLLS isST 90 s 0,5 olowy bl @ 55 aily 3l
Sulogime AT o 5 il ax 0 -F 5 -V ol o
(1,5 slo az 0 -) ias ol (a8l L Ll cedilas 092>
Ao, FA SLLS isST gl ol a8l (gg, 0,5 slass
2gr Gl GeisST il i
Ot 5 (S i A yelind 5 Glaes slacdsS]
aisls plaizlogs a3 1) 0,5 slass as,0 0+ cnsals glos
Olsed iy @ arls ol Bl a5 (P Jso2)
oo B 4 iad S lid C ST on S elas g (n S oo
SOt 4 Josw 0 i slacuisST B aS ww,
Olied i o8l e Ko leay Lailos STay JolSS

39 39530 Wlao (whu! g ( FulsS 0uoyo B bloo b o,S oluxi g & p dlowi (SLhs (59 sl o )d (o (Siownod ol 35 .0 Jouo

(T3 G B ymo 59 4385 b eSS

Table 5. Correlation coefficients between Survival percentage, dry weight, number of leaf and number of node with
lethal temperature 50 based on these traits in Flixweed exposed to freezing stress.

(Trait) céo 1 2 3 4 5 6 7 8
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s *and ***: Non significant and Significant at 5 and 0.1% probability levels respectively.
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