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ARG B HR W) SN AR R MR
X, HBOR T2 E N A A LGS, %R0 75 AP
AR e XA A B A A B R B A B BT A
SRR 2 o R TE 28 22 4 i B S M AL A 45 )
it S 22 57, DA OR BGERIR 8 T RIEE = R s 8 i
HWERERLS%,
1 #Rl5H*®
1.1 RIS AN

RIETF 2011 4E 10 A & 2012 4E 1 A #0140k K
P RUHRAL X S I FE s (FR 48 103°51 b4 30"42’):‘&“
ZFEHEAR 536 m, J& WHH TR IE 2 KSR 4P R
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HeFh 5 FORIREREE 1 500~2 000 Ix, YEHRAF[E]12 h/d, &
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(SP) & &l ek % D 52 i G-250 Jefa ik ; i Ak
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(PMP)Jll 5 R A L S 360
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H.20124£1 H 11 H.2012 41 A 22 H,HY4 HREX
B8k 15.5.4.1°C,
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Fig.1 The highest and lowest day temperature of Chengdu city from
December 25 in 2011 to January 25 in 2012
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M 1 ATLIE W, B ARRER A AL 2R R 4% 5 1)
EYRIMEA W, AR S E A REE
YIWE EAARER R AT B SRR TR H . Horp, R
JA—UcH bR YRR S CK 257 8.3 (P<<0. 05), 1

THEAEYREM RS CK 25 R 8% (P>0.05) Y&
B0 CK TR 25.81% 1 13.89% ., UiLHA, HARFAIE
AR B KA 2 A R A, T R L
RERRIL R AT IERE S
®1 BARESERAEEZARAREN
EYEESE

Different organs biomass increment of

Table 1
Cymbidium hybridum in natural cooling process

BURE RS R] Ho bR A R R TR YRS

Sampling date Biomass increment of Biomass increment of

/F-A-H overground plant/g underground plant/ g
2011-12-20(CK) 0. 03140. 004a 0. 0364-0. 008a
2011-12-31 0. 026=40. 002ab 0. 033740. 005ab
2012-01-11 0. 02240. 002b 0. 02740. 002b
2012-01-22 0. 02340. 003b 0. 03140. 002ab

 :FF R RN FiE R 2 5 83 (P<0.05),
Note: Different lowercase letters in the same column show the significant difference

at 0. 05 level,
2.3 HAMBIEPREELABEHEARANRTE
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2 A LB, H AR FR AR Rl 2 IR A ]
R FNBE BE RO 38 I, MDA & & FHig B R FAR, B4
AbERIE] 2 AR B E S . R MDA SR KE L &/IME
B 119.15%, /NF Y 136. 14 % Bk B 22 5,
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Fig. 2 The content of MDA of Cymbidium plantlets in vitro in

natural decreasing process of air temperature

2.4 HARBREDRE P RIEE Z A AR AL ST W
wHRE S REER

HIE 3 AT, AR A 7 Fp 25 Ak BEAR AT M 5
BT, HAEE 3 —F E 2 {EH K, 15 11. 86 mg/g. K
R BEREAR AR P FT P ENE & 238 B (B4 A BRI R 3K 18
EFVEER . RIERFELARIR A, AT R & T
AR A R (B 22 57 ATk 27. 23 mg/ g, KT IHRY 24. 24 mg/g.
2.5 HABREDRE P RIEE Z A AR AL ST W
HHENRERES

F 4 FTAD A B R R AE B AR T R R R
HEE & BRI MER B EER HRSBREER
Tt BRGNS AR AR A B RO,
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B 1. 99 mg/g #1 0. 36 mg/g, AT 3 M B & EZEFH
BEBTHE. X L.63 mg/g.
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Fig. 3 The content of soluble sugar of Cymbidium plantlets

in vitro in natural decreasing process of air temperature

= NN
wm O W

B Root
B Leaf

o
n

AR T B

Soluble protein content/(mg-g™)
=

<
o

CK 1 2 3
ALBRZR% Treatment groups

B4 BAREZEDAEEZAESEVAEEARSE
Fig. 4 The content of soluble protein of Cymbidium plantlets

in vitro in natural decreasing process of air temperature
2.6 HARREREES RALE 2 HIE AR AL E M
Xof R 22

H1 & 5 F] A ARIRAL BRA S AR X B S R R TR,
HACPRRA B 2R FIHENEE—FE, AL 2E 3 1)
BERTHEAH, RAEWEEFR N 16.02 mg/g. i Hy
20.98 mg/g, PR BE REAR , 7] A0 20 0E) AR | it A X B 56
2 2 ARKE BE NG 0 5 O [) 4k B W] , AR B AR X H S AR AL
HEME LT,
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Fig. 5 The content of the relative electrical conductivity of
Cymbidium plantlets in vitro in natural decreasing process

of air temperature
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Ak
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AALBREMEM R RIAGFAEEZR R PR B IR
R Fot. POD 1% ¥ 3 & & K, R 94.62%, itk
86. 25% ,CAT yEMEREEHE/N, M3 % 35.89%, 1k 33. 86%.
F2 BABRELERRENEEETL
Table 2 Antioxidant enzyme activity change in

natural decreasing process of air temperature

H A Kb R LH B Wi 5E M Measured value
Biochemical index Treatment groups & Root I Leaf
. CK 61. 2341. 76Dd 37.784+1. 58Dd
A B A B P
. AbFR 1 71.68+1. 82Cc 47.05+1. 90Cc
SOD activity
AbFE 2 79.37+1. 47Bb 52.1942. 05Bb
/(U « g~ 1FW)
Ab¥E 3 97.424+1.54Aa 59.3141. 21Aa
. CK 11. 72+0. 65Cc 8. 22740. 40Dc
A EE
o J1s: B 17.7740.80Bb  12.390. 68Cb
POD activity
AbFE 2 19. 02+0. 98Bb 14. 07+0. 55Ba
/(U e+ g~ 1(FW) » min—1)
Ab¥E 3 22.81+1.17Aa 15. 31+0. 54Aa
. CK 16. 83+0. 68Cc 11. 93+0. 45Dc
R EEE
AbFR 1 19. 45+0. 62Bbc 13.17+0. 58Chc
CAT activity
AbFE 2 20.89+1. 58ABab  14. 45+0. 79Bab
/(U s+ g 1(FW) » min~1)
AbEE 3 22.8710. 68Aa 15. 9740. 60Aa
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FAETE 2 i FE A 2 ) 5 38 By 1 — Fh st A 4
UG HAN R 26, 0 LB TF B 5 R34 1k
. KREFFFIER, AN 8 & &M EEES &,
AV TR T A B AR S R PR AL BT R SR R A
A EH B EEYNPIEMEDY, RS, LR LA
SHEbR S RICE 2T B PR SC, BEAL BRI T
R, SR L PN 35 18 R 5 W) 5 A B B b B AL i IS M R
Ft. HAEPRHGRPHAm N 2SS, 5 CK H L, &
A4 KK R POD 15> ] i M 2R B & B > W] i
Wi &8 >SOD i 1 >CAT ik, 0, Y4 KL% 2%
FURIR 8 B, ERREREEEAR G, FEIKE
POD ik SOD k=4 i H, O, , A POD ¥ 1 Fil CAT
TEVER A e ok B, POD 5% CK A8 fb K, i BA 24
KA 2 Z BRI 8 B, i POD & # 2 5uEEH,
BHEDIEANR H O, #4LIF B O, F1 H, O, POD ¥t Xt
TR A8 P BUBME SR T CAT W1,

TRIR I E X A AR AE — A0 3 R, SR F x> 3
AT AP REGS IE W A . Mt X B E R, Y4
KAZBED DA & I 5 4 SR AT, AR R IR o
o AE TR 52 BARIR 6 B JE 3 P A R 32 BRI L (ELFE R
R BRIR 0 BRERT , 8 5 f P i & o 38 B ] G 32
T 2 9T 18 B, Ot SRR TR X L 3 AR A 4 T, (R,
A AR R X IR A T Mk, bR A A B3 &
ki CK TR 25. 81% , 35 i 2 22 5 (P<C0. 05) , Tiij b T %
R EE—RKNAEYERBREBREZS CK 25 AR
B3 (P>0. 05) , A FIEFR R IMB T F H, KIEE
223 T HR b SR B SR A T FETERE
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The Response of Different Organs of Cymbidium hybridum to
Continuous Low Temperature Stress

TANG Min
(Chengdu Vocational College of Agricultural Science and Technology , Wenjiang ,Sichuan 611130)

Abstract: Using the way of natural cooling process, seven indexes correlating with cold resistance including
malondialdehyde (MDA) content, cell membrane permeability (CMP), soluble protein (SP) content, soluble sugar (SS)
content, superoxide dismutase(SOD) activity, peroxidase(POD) activity and catalase(CAT ) activity of aboveground and
underground were monitored. The effects of low temperature stress on physiological characteristics of Cymbidium
hybridum plantlets in vitro were determined and the capacity between aboveground and underground in improving cold-
resistance for of Cymbidium hybridum were compared. The results showed that POD activity,soluble protein content and
soluble sugar content significantly influenced the cold resistance and could be the indexes to identify the cold resistance in
Cymbidium hybridum plantlets in vitro. The cold-resistance improvement of aboveground showed inconsistencies between
different indexes to underground. The latter showed stronger ability of cold-resistance than the former.

Keywords : Cymbidium hybridum ;plantlets in vitro jnatural cooling process;cold-resistance
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