2 %% R 2011, 38 (6): 1173 -1179 http: // www. ahs. ac. cn
Acta Horticulturae Sinica E-mail: yuanyixuebao@126.com

{KiEBMEX 3 PLLE M F SR
HY 22 0

HAH Y, BEEL FAe, skt M B ok & xmEl
23*

KOE >

CWHLAGH WL RBERIF ST, BN 3112025 2WiVL R RN SR 24 BE, Bi 310029; Wiyl e pks:, WivLis

2 311300)

B . L CPrdEI . CRERR R OMIEAE 3 AN R, BT T AR L g
A H AR SE (REC). W8 (MDA) ik, JHEMHEAN (CAT). IdE NG (POD) HIER
B AL (SOD) FEEMIENT . 450K 6 CWRMIG 48 h J5, ‘PrHm’ Fmgitmifg e, i
REHAFRR: WEE AERIEE, BERTHEH R RREAIE, SEEERIET KRR BE
KM mrh, R EREMRAT, PR BARSIERES I m, MDA SRS, CAT. POD
A1 SOD w4, H CAT iEMEFe4: BFt, POD iEMEse NiEfE LA & THae, SOD igtkitie, b
# CAT W& LI B3R F POD. SOD BEE T MASE, EAWEYME 36 h j5, Wi B2 iEF A MDA S #IFA T
R 0 CRERR M M EA TEAGREMNE 12 h 5 Ui FvBE A MDA & & W] B35, SOD W& 44
TR, ARIEMNE 24 h 5 CAT FEPETTAR TR, POD V&I 2UM ETte MWIESFIAEBRIRARER A UL, 3 ANl Fh
MIPTIETELL ‘Bt fam, REFRT KRz, “Bid%” mr.

KA 40, (UEPME: XT3, MDA; CAT; POD: SOD

PESHES: S682.14 XERFRIAAE: A EHS: 0513-353X (2011) 06-1173-07

Morphological and Physiological Characteristics of Different Cultivars of
Anthurium andraenum Under Chilling Stress
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Abstract: Three cultivars of Anthunium andraenum ( ‘Alabamb’, ‘Dakote’ and ‘Pink Champion’ )
were used to investigate the effects of chilling stress on leaf morphology, relative electric conductivity
(REC), malondialdehyde (MDA) content, and activities of catalase (CAT), peroxidases (POD) and
superoxide dismutase (SOD) . Results showed that after 48 h treatment under 6 ‘C, ‘Alabamb’ showed
no symptoms of chilling injury except for slight red color with young leaves. However, ‘Pink Champion’
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showed serious symptoms of chilling injury and then died after re-cultivated in greenhouse. ‘Dakote’
showed slight symptoms of chilling injury with the wilting of young leaves. Under chilling stress, REC and
MDA content in ‘Alabamb’ leaves increased and activities of CAT, POD and SOD kept at higher level.
CAT activity increased continuously with the treatment time, and POD activity decreased at the beginning
and then increased to a high level, while SOD activity was relatively stable. After 36 h treatment of low
temperature, REC and MDA content decreased. In the leaves of ‘Dakote’ and ‘Pink Champion’, after 12
h treatment of low temperature, REC and MDA content increased obviously, and SOD activity began to
decrease. CAT activity began to decrease, and POD activity increased sharply after 24 h treatment of low
temperature. From the results of the present experiment, it was concluded that chilling resistance of 3
cultivars was decreased in the order of ‘Alabamb’, ‘Dakote’ and ‘Pink Champion’ .

Key words: Anthunium andraenum; low temperature; relative electric conductivity; MDA; CAT;
POD; SOD

215 (Anthurium andraeanum) 4K RHEME 2 P AR, IR sHMe LI, Sh#virie
P, AERKER 14 CULE, AUMET 12 CHF, SRR, BRI FRE B2 H X A2 21 4
WA E I, AR . R EEE (2005) WEST T AR A T 2D B R Ik A S AR
BT PE 2 TRk B (2010) K20 B R AR EE /KR (SA) i, 16 4 C&M R
MWERT SA XFLL BN FyG A P PERE . ATATEE . N (MDA, IHZR & F1 41 i g
PEMIEM . X LERF T R PR T BN LD S A, W LRAS [A) S PP AE AR 38 T 1 AR B AR A4k, X
2L IR PTE AR BEHLHI RIS AN 42 T

AARIHIEF 3 MPIEMA RN IR E S, 46 CIRIRAAE, BF78 TAGIRME X i
FIXTHL SR . MDA &R DLl LAl (CAT). %Ll (POD). HALYE Ll (SOD) %%
BES I AR, R 20 AR AR (R B8 N R AR B AR ALk, R T POV, A [ Y
5 | ook 355 R 1) B ARG 1 A I PR R

1 MEETHA

1.1 REersy

R T 2009 4F 10—12 HAEWTTL A RN RFEBEAL -0 & 0t AT . AR R A= 4k
M3 N E SR, PdrED’ ( ‘Alabamb’ ) . “KEFK’ ( ‘Dakote’ ) Il ‘¥z’ ( “Pink
Champion” ) o R4 [A]—HER AT 22 21 A T 513k, FEHTLA RNV RNE BEAE ST FT T A& Cailid
FERMIFARER T 1 4. TN Klasman BE ek, #RET 2882 16 cm x 12 cm LR, & 7d
Wi “Ab2 %27 B3 (N. Py KBRS 20:10:20) 17k, B 3d 3K 1 K. M5
W k) 60% ~ 80%, WAFF 15 ~35C. MK —E, fdeH ok da,
12 RIEHZE

HERARK BN, WaBK, BT AN LAMEM (RTOP-430B & GeM) W, &40 L. TMW
=, AR EENEEY], EEE 25 C, JeIERE 10 000 Ix, BROEMITE 12 h /12 h 4445 F Tkt

P 3d, AR5 6 CARIEAEE 48 h, JEMGRERIN[RIYAA . B FE(RIEANEE 0. 12, 24, 36 A48 h
BFECRE, BEAT ST B AR PR AR I 2, BURERBAL M M 1) R 28 1 e, FA 5 K. AbFRZE W
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JETBON R T 1 AR 4 R T IR A AR
1.3 HIEIERNE

KH Zhu 55 (2004) J5 00 oA HL 5% R H] Cakmak A1 Marschner (1992) (177752
MDA %% )¢ SOD. CAT Al POD &k,

2 HiRENH

21 {REMETUAEMFENSEERK
RT3 AR TR BV AR e LU AT, B B BRI IR )L v F i e
JEE VLR RS2 il B I PR A AR
Pl R F AR R, IRIELACEE 36 h A LR TR, 48 h Jn H B R A AR
20, BANKIERIE AR (1, A) 5 “REERT WHRIUE T, GRALH 24 h BLA TR,
48 h B 235, B AR, B AEAR R, TN KIS RES K R A, OB e (&1 1, B
A e R, i H2 WAL, (RIEACEE 12 h RV B FAEIR, 48 h JE AR
THRAR O RO M, HH R BRI (&1, C) R KHIE M Fr 21K A SE AR bk
sers (E1, D), BERIAEGTE.

1 EEMMETLEH R EEER
A BT 6 CRERALEE 48 hy B. KB 6 CRIRALHE 48 h; C. “HpjE%” 6 C
i ALPE 48 h; D. “MpEd% EAEK 7d 5.
Fig. 1 Effects of low temperature on Anthurium andraenum Lind. leaves
A. ‘Alabamb’ treated under 6 ‘C for 48 h; B. ‘Dakote’ treated under 6 ‘C for 48 h;
C. ‘Pink Champion” treated under 6 °C for 48 h; D. ‘Pink Champion’ re-cultivated
in greenhouse for 7 days.
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22 REMBXTLEM FHEX B ST

K2 kW, BlE(RE AR BER (R IO RE K, 25 SRR Fe R 3 i, (H LT S A A W
Fo o R BFRER, 7EKERMME 12 h S PUE EFE, 48 h 5 CA 37.92%,  BUARIE BE HT R 0
7 203.85%; RAEFRT {EAREMME 12 h JSEE BJF, 48 h INIA 31.46%, LU MME RS IN T
179.40%;  ‘Budr L BIAEXT AR EHEC RS, 48 h S LUACEETIE N 71.67%. 1EHHIX 3 AN AP
o B T IR E T A0 B A R R R, PUsE R R, Hoe CRERERT . R
% ZGHRNFRE R, PRI X5 3 AN MA A SRR I 2.

2.3 KBEEXTEMHE MDA &2

M3 TTCUFH, AR AL ET MDA &R Z R A, KA 120 5, &SR
(1) MDA & 83454 — /MR EaSE, BEREMHE R R TR, FFanEE b, BTRe D 7R
MG 36 h G TS R, R BMRIRAE T 2 A2 ACE, o WEE A CORAFRT B LTt
OB A LTI K, FEARIE MG 48 h S B MDA i EE AR R I 70.93%,  CKERRT 1
J151.69%, i ‘BTRIELE HBEINT 2.56%. XU RE A AR ERE R E, Hk CKE
K7, BT A E R R, X A L AR R A R DL R A F R R I — B

—o— JH K Dakote 200 +F PN D_akote .
Z40 | ™ K@% Pink Champion *ﬁ)ﬂ)‘iPmk Champion
Z 35| A PIHETD Alabamb 160 & PIHEE Alabamb
3 o
2 E30; <
325 g
s 20t -
g = 80
=3 15 ¢ ' Pt %
z 2wk 40
= 51
0
[ . . . . 0 . . . ,
0 12 24 36 48 0 12 24 36 48
AR A8 B 1) /h AR A8 B 1) /h
Low temperature time Low temperature time
2 (RBEBMEXUAEM FEMBESENKE 3 {ERBMEMLEMF MDA R EHIFA
Fig. 2 Effects of low temperature on relative electric Fig. 3 Effects of low temperature on MDA content of
conductivity of Anthurium andraenum Lind. leaves Anthurium andraenum Lind. leaves

24 (REMBMLIZEME CAT &R

CAT AR RGN —FPOCHN, REW Rl 5y ia vhig B s g AL AL, b -OHTY
TE. M 4 ATLLE H, RIRACFLRT 3 SR CAT WtEA B AEAER K25, ‘PIHr e’ [ CAT
TEPER R, N 64.93 AODg - min - g 'FW, LR CKAEFAT (41.99 AODgy - min™ - g'FW) ,
RARKI S W% , 4 30.79 AODgy - min™ - g 'FW, HAF ‘FIRIE L’ ) 47.4%. (K 24 h
Z W, 3R CAT WGz Lot MRS B W S T CAT Mas e, e T R4t
R SE A IE N . EAREEMNE 24 h f5,  “BE s F1CORERRT 1) CAT SEPEJF eI R I, 1 < Fi
PO ) CAT WHEN— & _ETF. (RIEALEE 48 h Jo, 3 /NS FFAY CAT Wik oAb 22§ B4 B i,
{HIE O mE B 22 AR . Pl R Ty #8007 100.37%, CKEFRT #4900 25.04%, kg K
T 13.71%. XUt BHLL B (1) CAT 3 MO bE B, Bl B 57 eIl Ak 28 iy A2
ERREE TR ) CAT WG, X AlRe 2Ltk mm RNz —.
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25 {REENLIEMF POD AR

5 KW, RIRALEEHT 3 AN POD FEEA KN ZE S,  ‘BTHr sy g tERm, < RHEFER
MRyt 22 FEPERAR: BRI E I TF4E, POD WG PETTAA N %, BEAGRIR AL 3N ) () I K, POD
I UR BT AR AN EFFRI AN, COREFERT AL BE A (1) POD v MEAE R W ia
12 h BRFFEE ETF, Pl ZEfRiRhid 24 h A FFG ETF: BUGEPME 48 hinf, ‘Bl o
(RGP P BN AR BERT 7K, T R e 27 A CRERRT HRARPERTA BB Rm, SR 5k 73.43%
F159.13%.

—e— K EFk Dakote 350 —e— K EFk Dakote
~ 160 —B— 5 % Pink Champion § —B— 5 % Pink Champion
Z 140 —a— [T Alabamb £ 300 —a&— [ BT Alabamb
=120 2 250 /1/}
] g
é 100 g 200 P
o %0 a 150
C 60 %
§ 40 = 100
2 20 8 50
O T
0 0 : :
0 12 24 36 48 0 12 24 36 48
AR I IE B TR/ RN IE B TR/
Low temperature time Low temperature time
4 (EERMBEFMLLEM R CAT EiEa R 5 {RRMMEMLIERM R POD it
Fig. 4 Effects of low temperature on CAT activity of Fig.5 Effects of low temperature on POD activity of
Anthurium andraenum Lind. leaves Anthurium andraenum Lind. leaves

2.6 KEIEXLIEME SOD &R M

SOD 2 4 P 55 T O B SR LG 2 — W0 [ e KEkDikote
CRTRISESE, 20000 5 S4TSR A AL 30 | o et
it HOEEIRERIE R, IR HoOs0 Z 20

P 6 AT, AGIE AL TR 3 ANLLAE SR 2150
SOD JE % FEk,  BIHLET’ () SOD i g 100
P, houFAC R CBEE [ SOD i _
BT GHALFFEA IS, 3 AN ST SOD . \ \ \ \
ST L, KRR A MR L D e
FHEH, AEARIAL I ] 12 h J5, 3 AN SRR Low temperaturstime
SOD i 2 R EES,  CRAEFERT ke B6 (ERMEXLLER K SOD I

Fig. 6 Effects of low temperature on SOD activity of

7 P R BE, F 48 h 5 SOD [iEPEE LAk
PRHTAR, FRARHREE 7354 8.24%F1 17.79%; 1

‘BURIE T RSN, RERMMNE 48 h S HEALEETRRAG 4.39%. PRz ¥ SOD fiE 2 Lh AR
G, H—HARFER T, X ] feto & Hyroetkomn ik 2 —.

Anthurium andraenum Lind. leaves

2.7 SIBIEFREAERIES T

K SPSS FEFF RS ANA] fh AP AL AL 6 CARIRME I A B3 0 5 R AR PR BRI AR DG 0
K], 3 AR AT B FORT MDA BIRR S 2 IEADG, RE CORERRT R R % AR
# L5 SOD i # 7iAloR, 5 POD M IEAMIR (R 1) o ttbml W, A6 R BIGETE 5 i
ACBEIRIIE PE S DIAR G, Ul ARG I A A e il ) 1 A 5 i A HR A 5 s S et S AR A AR el 2
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S RTINS ANSEZ I YRR, A SE RS, MR EE X LR AR AR
SE 2L AR I BT ) R b

F1 EEBHETARRFLEHFHEMESE (REC) EEBIEMREAMNIEXAK
Table 1 Correlation coefficients between relative electric conductivity and different physiological parameters
in the leaves of three cultivars of Anthunium andraenum Lind. under chilling stress

mFh Cultivar MDA SOD POD CAT

KEK Dakote 0.884™ -0.847" 0.872" 0.189
¥ % Pink Champion 0.927" -0.784" 0.949” -0.180
Fif 7 L E - Alabama 0.854™ -0.475 -0.337 0.493

i **RIRTE 0.01 K B,
Note: ** indicates the significance at 0.01 level.

3 ik

JEE I e A A ) B RLAE T PR AR T o TR IR I O R R A s P AR AL TP AIRAS, 4
BRI A REAEGI, TR = AR R B 2R 2, AR TSR R AR B, 1T DASE BB i i 4
oy EFTRME. H 2 DNA S — RIIA R RNV, WS S0 F (B, 1991; RESE,
2001) o FEYIE LA R SR B S AR KT, PR BT TS 1 A BRI AR T R A A .

TEARIE Y, PUIETERRSSM KRR AL R 27 205 MK JBOZ PR A SOD ¥ 1 5 A Wl 2 1
FIK, X5 Guo %% (2006) 7E/KFE. FKT54% (2008) fE452E G (IF 7T 45 AL, Proethamm b
PrELE AL SOD MAHCHEA R, TR AT Re R Bldr (0" 78 A0 o R Ak 21 R AS
WK, WA R B 2 A R

POD [ FH A3 B S AR 7= A 1 Ho0 LA R i by 7= AR 1 — 28 | i3, 5 SOD 25 g bl il T LA
FERE AR ) B IS e R AR — 2 1I/KF Lo ARIGZE Bk W, kA (R a I R K, 3 e
SRR POD e PERFEER R, OBE T A CREFRT IR s T PR T, Rl BT
PO FEAGHR A 24 h 5 POD JEPEPRIEI N AHOCHE AT, PUIEIEELSSm CRTRT F Fp
S LU SR A T POD Y5 A R 35 IEAH O, IX 507 (iP5 hm 46, 2008; K2 4%, 2010) .
TR (AR 55, 2008) SERIPIIE U4 AR, i e 2L 4F (2005) WAk POD P
FaE PERE NI IN AL EPTIEME I 45 1R AH — B 34, AREH, EREbaEwEEK 1 dfM2 d)E
FLLE AN POD W& M4kl BTt RemlE Mz R CRERRT [ POD dEPEZUE B, AR
K2dJG, 0S5 IREARBERTAREL, &30 9.2 5/ 6.9 £, ‘Pl 5’ BT 12 Acti, HAEK
HAK 1d G TEE XUl PIIEPE 22 L0 E SRt | POD & MG il LR BUR, AR A B K,
52 BRI A 5 Jr e LAY A B 1E KT 03 Fr i) POD S PEAR AL 5 H At AR B ASIA], oA A 5k
— .

BURIE L TSR R AN BTSSR B S AR CAT Wb, T CREFRT M RE 4 1
CAT iGPERAR, XHAT AWM -—Lefist g i Fbi R 5%, 2005; m#2% %%, 2005) [ .

g LPTIR, ARE SR E SRR BUEAR R, X RN 25 5 n] R AR Y BRI TR %
BT ARSI A T AR E I CAT. SOD JEPE LA A4 52 1K) POD W& 1, W1 1 th ke
o, MDA &K, A SRR, RIHERIPTIERE ). CRAPR A kyd % I CAT.
SOD & A, POD & HEARMRAR K, W5 F B IR NI, AEARP I B B 3E8 0, Mg 4k
YERINEL, MR sEAMNE, M FBURB %, PUogRe gz, Bk, KRB EEIR TS
FebrRZEREFR R, WO 3 AN PIREMELL P T sk, CRERER Wz, R’
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