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Preliminary Study on Cold Resistance of Three Kinds of Wetland Plants

LIANG Xue'?, HE Feng", XU Hong?, XIAO Lei'"?, HUANG Fu—qing'?, XU Dong', WU Zhen-bin'

( 1.State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology , Chinese Academy of Science, Wuhan 430072,
China; 2.Graduate University of Chinese Academy of Science, Beijing 100049, China; 3.China University of Geoscience{ Wuhan), Wuhan
430074, China)

Abstract : This paper investigated the effect of temperature grading decrease on cold resistance of three kinds of common wetland plants : Iris
pseudacorus L., Iris ensata Thunb. and Oenabthe javanica. Changes in cold resistance of the plants were reflected by some physiological in—
dexes. The physiological indexes included soluble protein, soluble sugar, proline, EL, MDA, SOD, POD and CAT. The results showed that
cold resistance of the plants was improved in the process of cold hardening by adjusting antioxidant enzyme activities and permeability. The
step by step cooling brought about changes in some cold resistance related enzymes and permeability regulatory substances. In addition, dif-
ferent species showed different change law in physiological indexes. Antioxidant enzyme activity of Iris pseudacorus L. increased obviously in
low temperature. SOD activity of Iris pseudacorus L. at 5 °C was 5.77 times higher than the initial value. CAT activity of Iris ensata Thunb.
maintained a high level, and it was 8.95 times and 3.77 times more active than that of Iris pseudacorus 1. and Oenabthe javanica respectively
at 5 °C. Concentration of proline of Oenabthe javanica remarkabley increased and it was negative related to temperature ( R=-0.755, P=
0.050) . After a comprehensive comparison of all the indexes, the cold resistant ability could be ranked as follows :Iris pseudacorus L.>Iris
ensata Thunb.>0enabthe javanica.

Keywords: wetland plants; enzyme; cold hardening; cold resistance

:2012-05-30
: (151178452) ; ( 2010CDA093) ; ( 2012BAJ21B03-04) ; “ "
( 2012ZX07101007-005)

(1989—), , , s » E-mail : snowfishl@163.com

* : E-mail : hefeng@ihb.ac.cn


https://core.ac.uk/display/151800237?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

2467

31 12
( Constructed Wetland) o s
[12],
) 3, 4] SOD
, =21 .POD \.CAT ( TBA)
, MDA ; G-250
[15]
B, :BECKMAN , UvV-
, 1800 ,METTLER TOLEDO DELTA 320pH
, , Thermo R
@ , , SPSS
[5-61 S-N-K
-1 2
) , 2.1
o 9’ 0 OC o
1 ,0°C o 15 C
,10 C ,0C
1.1 , o
, 2.2 MDA
1.2
15 em 51 SOD .POD  CAT
3 ) ( :TP ) ’
490 mg-kg', TN 767 mg-kg™) , 0] ,
( 12 h) , 25, )
20.15.10.5.0°C 6 , H,0, O,
3d , 3d H,0,
9.00 ;CAT ,CAT H,0,
. H,O0 0O, POD H,0, o
\ 1 , 0C SOD
( MDA) N ( SOD) N
( POD) ( CAT) SOD , 5%C , SOD
(EL) . 3 577 ,15%C . 0C
o SOD SOD , SOD
1.3 o POD
POD 15 °C



2468 , 2012 12
b b b
8000 260
7000 b % 240¢
= ol 220¢
6000 - o b 200F
. o R - 180F ;
50001 SR 2 160F =
= 4000 O S 0 5 140F o
= o B S 120} %
23000¢ oo H S 100f b =
2000} i wih
10008 2 I T L) 405% : i
0":33. 12 Hla bas e 28{'15_3 a2 Fé = o
0 3 12 15 18 0 3 6 9 15 18
t/d
700 - ¢ 350 I
gor 0 b 3000 4
1 F .
_ S00F b 7, 250 ‘j{l ¢
£ ao0f F 200 1&7
= =1 _E a [
E 300 - é 150 : :
200z a 1l . ] 100 f -
Ly |a . a8 . ] - i~
e L LI £ ol I HLE
"0 3 6 9 18 0
t/d
H [ ]
b ( P<0.05) .
The alphabet a,b, ¢ represents the results of ANOVA analysis taking species as variable{ P<0.05) . The same below
1 SOD .POD ,CAT MDA
Figure 1 SOD, POD, CAT activity and MDA content change in leaves of the three wetland plants
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Figure 2 Soluble sugar and proline content change in leaves of the three wetland plants
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Figure 3 Soluble proteind and cytomembrane permeability change in leaves of the three wetland plants
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