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Comparative experimental studies for cold
resistance of five plant species

ZHANG Wen-Juan!, YAO Yun-Feng!* , LI Gang-Tie!,
BAI Yu-Ru?2, WANG Yu-Tao!

( 1. College of Ecological and Environmental , Inner Mongolia Agricultural University, Huhhot 010019,
China; 2. Forestry Institute of Chifeng, Inner Mongolia Chifeng 024001, China )

Abstract. Five plant species including four kinds from America and one local species were selected to plant materials
for comparing the ability to cold resistance using freezing LTso based on electrical conductivity method and fitting in
with Logistic function between percentage of electrolyte efflux from plant tissues and temperatures of treatment, It
was shown that kinds of plants’ percentage of electrolyte efflux tend to increasing,and take on an S-curve growth.
local Savin Junfper was the strongest to resist cold. Its freezing L Tso was -46. 58 ‘C. The LTso of both Fourwing
Salthush were -42. 44 °C and -40, 09 ‘C respectively. The cold resistance ability of Prostrate Broomsedge was the
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lowest. Its LTsp was only -22. 18 °C,

Key words: percentage of electrolyte efflux; lethal temperature; cold resistance
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1.1 R

W0 A F o ok 7T AR BT B b, O FE AR AR R
108°58' E,42°13' N, ¥ 3R 571 m, M K <18,
FE TR R 400 mm, EHE LK 2 100 mm; BK
# 150 d 6 SEHSEB 6.5 CiEFERMBIMIAN
-31.4°Ci=>10 CHESFRIEH 2 839~3 159 C,
R+ MAREL,0~20 cm +RAIEFNFE SR
3 14.79 g/kgy20~40 ecm +IMF AN AR SN
10.42 g/kg. pH &% 8.0,
1.2 ZR@HH

ARRIFEYEFIAR 1. RAEYHYHMA
(Sabina vulgaris) g5t R, :

TR EEEYETRBMH BRKHET S
B RHEA 6.5 mm WITHLEHBHEA. 288
KRG 3R, ARERTHERFREKS SHEA
BEFENEERE BRI K. REFRRINE
RERFRBREIEE P, 9 BI#4T-5, -10,-15,-20,
'25,-30 *ﬂ'35 Cﬂﬁ%g&ﬁiﬂﬁbﬂ 1 he M:E%!F‘v
BHAEHET O CREFRE 40 min, FET
4CYK#E FMIK 20 min, LHEFHAEMA 8 mL &
Bk, EZERTHRE4 b, RY%, A DDS-TABHEF
BBRNNE 1 REFREC. REHAETRH
KB 10 min, RHETFTZEKE 24 h, REFWAE
BokaFEM Ct, E AR Y=(Ci-Cw)/(Ct-Cw)
X100 AN E B A EHE,XF Y HEEH

21 HMER

Table 1 Plant directory
H1 3 4 %k Chinese name 3 3L 4 FF English name % £ Latin name T 3k 31 Seed origin
U % % -1 Fourwing Saltbush-1 Atriplex canescens 200248 11 B MM A, B H
19 #9035 -2 Fourwing Saltbush-1 Atriplex canescens 2002 4E 10 B ¥tfb M B #h, % E
A Eurotia Arborescens Ceratoides arboresces 2002 42 10 BN Ay, %8
1793 3 Prostrate Broomsedge Kochia prostrata 2002 4E 10 A, % E
B ie A Greasewood Sarcobatus vermiculatus 2002 £ 10 AYLibM, #E
¥ 4R Savin Juniper Sabina vulgaris 2002 4E 10 A @& Ak,

100 —o— ZUSMEM-1 (Fourwing Saltbush~1)
—m— RibA% (Prostrate Broomsadge)
—o— RAMAK (Greasewood)

o
o o

BEE (%)
Percentage of
3

electrolyte efflux

Lo PUIEHE-2 (Fourwing Saltbush=2)
—w— BEIEE (Eurotia Arborescens)
—ae— iP4E (Savin Juniper)
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Fig.1 Cryogenic different plant species of
percentage of electrolyte efflux
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Logistic 8 Y=k/(1+ae-bx) B AR TS X,
REFBHA_NSBRHSRETR NTHRMKH
#A x=Ln(a)/byx BN LTs . ZEU S MREXT M

P& AR RN K, XY 6 MEY (R R
s 38 tH R D& Logistic 7 8, TR T E M
LT A2 3.8 4,
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Table 2 Relation among temperature treated percentage of electrolyte efflux and cell membrane injury

B A% I 38 1 B¢ & Logistic ¥ 8 Percentage of electrolyte efflux with Logistic function

ek y=k/(1+aexp(bx)) #4 B Conformity
k a b r

10 48 X W-1(Fourwing Saltbush-1) 126, 5737 9. 6024 0.0533 0,9940 #»
14 #% 3 M -2 (Fourwing Saltbush-2) 138, 9511 7.9745 0.0518 0.9962 #»
Bt 4 % (Eurotia Arborescens) 100, 3432 24,1749 0. 0947 0.9838 ##
4% #1 ik (Prostrate Broomsedge) 103. 7700 5, 0008 0. 0726 0. 9860 »#
it R A (Greasewood) ' 98, 3262 5.6388 0.0624 0. 9855 ##
¥ 4y 4 (Sevin Juniper) 92, 2537 4, 2042 0,0308 0.9829 # %

1AL BB (C) H-5,-10,-15,-20,-25,-30,-354 2, %# J Am0.01 AP LBF,
23 AR2AMANORBLKTRRE

Table 3 Caculation lethal temperature using data from Table 2

HRE%K

H14% R 3 11 & Percentage of electrolyte efflux

Material

N2 4} & Match with function

£ FEIE KX Lethal temperature('C)

939 % ¥-1(Fourwing Saltbush-1) y=126,5737/(1+9, 6024exp(0. 0533x)) -42, 44
71 $8 % W-2(Fourwing Saltbush-2) y==138,9511/(1+7, 9745exp(0. 0518x)) ~40, 09
B¢ 48 % (Eurotia Arborescens) ym 100, 3432/(1424, 1749exp(0, 0947x)) -33.61
{R H Bk (Prostrate Broomsedge) y=103, 7700/(1+45, 0008exp(0. 0726x)) -22.18
1 f8 K ( Greasewood) y=98, 3262/(1+5, 6388exp(0. 0624x)) -27.70
b Hu 45 (Savin Juniper) y==92, 2537/(1+4, 2042exp(0. 0308x)) -46, 58
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Fig. 2 Estimation of LTso of different plants
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Fig.1 Geranium pratense L. . albifiora Q. Zhu et J. Wang

a. 7t Flower; b, ## Plant,

( B#% 271 7 Continue from page 271 )
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