Iranian Journal of Field Crops Research
Vol. 15, No. 2, Summer. 2017, p. 380-388

i

010! =y Sl gy 4yl
FA-FAA o YA liwsls (¥ olos 00 wl

(Centaurea balsamita) f.,\:.fJf orlee oS (S5 5 (Sl 4 Jooui b))

ool Bl 5L ead olow g

TS Loy = sl il 3= lals s

WAF/AN 13l s

WA/ FND iy

2>

B 53 g el gt SWlas (S3jd g (Sd5lep G5 4 0)lae Ll yd bosd plojusd puS S w2 lee ol Jood ()l olaied:

2 pAS S p2lee oLS 0 T WAV Lo 50 Spudio 09,y olSily (g5)9liS 0uSiily 5 slacale  Sladss aK.i‘.ﬂ[p)'—‘ » Bolas Maols' ok
ALY o (SpuY¥LY) oasydsyo g o (05 olo dapAF 53 Ve A =8 oF =Y o0 F ) (50550 5 (Sojloyw slod 03 ()5 520
oo (23)58 ) (sloyuss 093 (LIS S|y 9 008 (SIS amb Lo )3 (SRALY 5 (SRTUY abyo U plals b )s )8 (S5 »
i g0jl 5l e3lizl b adllas 3590 paS S cowMginw sLie gyl olime 128 )5 JLE 53550 clajlo cos «ybolSg0 )5 5,8 5l ookl b
U 5 sldy doyd 005 s (LT s0e1) g oSl s duo s oll y3 ladiged Aoy B+ 08ilS (glod (puaw «28 )5 148 L5515 550 bacg xSl
SiS 55 o yd O+ oaialS slod g (LTspsy) sy o> e (gly 00t (slod puaw .23)5 418 555500 A5 ya 13 005 digy slaws i jlous
sialS cow—A C =5 C il ials ob lis gls ab o (5258 sles Jloe! jl dn atén aw) <l 050 LU ;5 (RDMTsp)
4 oo ol Lis gl i paS S 50 bacls il cuis (P +/40) o pime (iulj8l pizmon g 5Ly dioyd g 0355 Cumj (P< +/40) o sixe
l_g [RW) Lf[p)MJ? ID..\SUKRDMT505 LT505U <LT5061 w[a)’l C)Lu L}.Jo)) D9 L;fA G¥ )l).\.o.fuf);\c Ly d.l>)a )0 'D._\S de[p)w

A5 3 YN C =Y/ C V-0 C i oy o lge byl

g Sl s o yd B+ 0408 (glod eslfy Mo > B¢ 0ALES (6lod 035 Canmyj duo p3 B¢ oidlS (slod bl 1 glS” sLdo]lg

dodio el was Lo 3 Cunti b g 3)ly ;500 bl 4 (ches b
Gl sladisS 5b Wigd o sag ol 5 lome piumss] &
oo glaasss L by ol (oo baee
4 ded o el ogy sladisS (Blal piusST glaas] 3
Rife and ) 255 o (g3lail glac,lus syl 5 (dowe (559065
Eyman 5 b slagiuwsS| valee LS . (Zeinali, 2003
bLS) et 3 08 (e g ) e g S 9 (s5p9lisS
lola g LSSyl oasio YU jolome (ool 51 )lisa aygukeo
e 9 dodao Lad (6 pdly s jsbdr p2lee (LS dlwgay
Wil Gt LacsV LT ol 0 als)lis s oS g yebay cilosds
3)lg palge Hlals dhuwsdy (golabl o)l Jlo 3 ¥ oy
{Carlson et al., 2005) 35 oo
o) a8l o,k sl 5l sy alS S puis S

4- Centaurea balsamita Syn. Stizolophus balsamita
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4- Lethal Temperature 50 according to Survival
(LT50su)

5- Recovery

6- Reduced Dry Matter Temperature 50 (RDMTS50)
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1- Cold Acclimation

2- Lethal Temperature 50 according to the electrolyte
leakage (LT50el)

3- Field Survival Index (FSI)
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Figure 1- The minimum and maximum daily temperature during growth stage of (Centaurea balsamita)
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1- Ice Nucleution Active Bactera
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Table 1- Mean squares of electrolyte leakages, biomass and survival percentage in Centaurea balsamita influenced to
chilling and freezing temperatures
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Figure 2- Effect of chilling and freezing temperatures on survival percentage () and electrolytes leakage percentage (®) of
Centaurea balsamita
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Figure 3- Effect of chilling and freezing temperatures on survival percentage (2 to 4 leaflet (V) and 4 to 8 leaflet (A)) and
electrolytes leakage percentage (2 to 4 leaflet (®) and 4 to 8 leaflet (0))of Centaurea balsamita
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Introduction: Invasive plants threaten the ecosystems of agriculture, forests and rangelands. In this regard,
Centaurea balsamita is an annual plant of asteraceae family that invades the fallow and slope lands. This plant is
reproduced by seed and distributed in Syria, Turkey, Iran, Afghanistan and Central Asia (Turkmenistan to Tian
Shan). Given that, according to studies accomplished in the world, threats of invasive plants are widely known,
and since most studies related to freezing and cold stress tolerance are conducted on crop plants and there is little
information about invasive plants, and considering that the precise identification of problematic invasive species.
This study was performed to evaluate invasive plant Centaurea balsamita cold acclimated in spring to chill and
freezing stress.

Materials and Methods: The experiments were conducted at Ferdowsi University of Mashhad, Faculty of
Agriculture, in 2014 in a completely randomized design. In this experiment Centaurea balsamita in 2 to 4 and 4
to 6 leaf stage after the period of cold acclimation in the spring exposed to ten chilling and freezing temperatures
4, 2,0, -2, 4,-6, -8, -10, -12 and -14 °C). In the experiment the pots were kept in the nursery from March 12,
2014 to April 19, 2014 and after cold acclimation period under these conditions, they were exposed to Chilling
and freezing temperatures using thermogradient freezer. Freezer temperature was 8 °C at the beginning of the
experiment and after placing the samples inside, the temperature decreased with the speed of 8 °C per hour. The
cytoplasm membrane stability of Centaurea balsamita was evaluated using electrolyte leakage; then the lethal
temperature of 50% of samples was determined based on leakage percentage (LTs). Survival percentage was
evaluated by counting the number of live plants in each pot. Then, at the end of the recovery period, the lethal
temperature for 50% of survival percentage (LTsg,) and reduction temperature for 50% of dry weight (RDMTs)
were determined (three weeks after the application of freezing treatment).

Results and Discussion: The lowest and highest percentage of electrolyte leakage in cold acclimated
Centaurea balsamita, with spring conditions influenced by chilling and freezing temperatures were at 4 °C and -
14 °C, respectively. Temperature reduction from -6 °C to -8 °C caused significant increase (P < 0.05) in
electrolyte leakage in Centaurea balsamita. In addition, the lowest and highest percentage of survival in cold
acclimated Centaurea balsamita, with spring conditions influenced by chilling and freezing temperatures were
observed at 4 °C and -14 °C, respectively. Temperature reduction from -6 °C to -8 °C caused significant
decrease (P < 0.05) in survival percentage in Centaurea balsamita. The highest and lowest dry weight in cold
acclimated Centaurea balsamita, with spring conditions influenced by freezing temperatures, after the recovery
period (21 days after application of freezing treatment) were observed at 4 °C and -14 °C, respectively.
Temperature reduction to below -6 °C caused significant decrease (P < 0.05) in biomass of Centaurea balsamita.
According to the results of the present experiment, LTsy, LTso, and RDMT;s, for acclimated Centaurea
balsamita with spring conditions are -7.05 °C, -7.6 °C and -7.15 °C, respectively. Researchers reported that the
plants with more tolerant to cold have less LTsqel, LTs0ss and RDMTsy.

Conclusions: This study showed that in invasive plants such as Centaurea balsamita, using electrolyte
leakage and survival tests can be relatively good methods in assessing and identifying invasive plants tolerant to
cold, and help to identify invasive plant cold tolerance, predict their distribution and invasion. However, to
ensure more about the cold tolerance of this invasive plant, it is recommended to cold acclimate this plant in
areas with higher elevation and colder than Mashhad to achieve more accurate assessment of cold tolerance. Yet,
due to low LTsg, of this plant when distributed, migration this invasive plant to wheat, barley and rangelands is
highly plausible.
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