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1 ( Ph. aureosulcata McClure ‘Aureocarlis’), Ti{FEM:
BUFHF2ZAT ( Pseudosasa japonica var. tsusumiana
Yanagita ) 148 E4T ( Ph. aureosulcata McClure
‘Spectabilis’) 4. S&THATIE L MERIMT T R
ZUEHEERY . FRrPYL R LR R A
JrHT, RIS R AT AR i FEPE R BT SR AR X [
Zo i, AHEFERS 5 A EAT RIS R
Py A8 B BEAT AR 38 1056, R A Logistic 75 #2248
B FII AR R I FEE AT LR G VA
DU LSRR AT S M et Z %

1 M5 7 ®

I AY

RIS A WA UM I 2R BE A7
WA BRS AT FREE (119°95' E, 29°48' N ), %l
MWL PEALES, R R 2, TR
MR, LT, EXREKE 1613.9 mm, R
M 13~22°C, TemFh 237d, ZA K. FEH

1.1

VKL K FEHRAGEW . AWFFER S DB EEAT
AR 2016 ARG Rk ss, BEAGEIE 1. &
A it ol D[RR 1) Ao A 5 5 S AT 20 m® AOFEHB Y o
KA FIFERS A = (R, BREAE ), LUR
UEAS AR R AR BEA— 3
1.2 RIEFHE

T 2019 4 9 H BEHLRAE 5 T 7T A8 R bR
HEARBITIREN 10 g, & T 0~2°C VK& iy [n 5250
%o K R IR K eI K 448 T R K 43
#H. KR E o0, -5, -10, -15, =20, 25,
=30°C 7 MREERLE, KRR 7 AR
WA MATARFR AL, AbBERA] 24 h, BEMK
W 3 RER . HBIRRAHETEARYL (DX-4015,
WK ABAALERAT R AR ) LA 5C-h™ B kiR
PR ERE, H5EEE)E, DLSCh! BEiTHEE
0°C, SRJGTE 0°C VKA N PRAERRIN , AR s ] /N
1h,

I 20 R T AR I . (1) AR R

1 SOMEMTEMERER
Table 1 Basic information of 5 varieties
FRA
) Phenotype
A5 ] Aok IR - - —
Varieties Source I35 Hiiz i 4% AN T e
Plant height/ Basal diameter/  Diameter at breast ~ Under branch Omamer/1 taiA T
m mm height/mm height/m p yp
PIFF ARG, 58] 5 — Ve
AT T 52 SRS R 35
Ph. praecox f. Lin’ " Zheii 528+1.17 34.7+7.87 33.5+0.75 2.16+0.82  The main body of bamboo stalk is
Notata 1nan, zZhepang green with yellow stripe in one side
groove of internode branch
PIFFRIAT R 38, B30 () A 4%
T WL % g?if;italks and branches are
Ph. praecox f. Li N mZh o 2.30+0.44 259+5.13 22.0 +6.49 1.14+0.15 1 ith ional
ST in’an, Zhejiang yellow, with occasional green
longitudinal stripes between basal
nodes
BITET T A1 ) B — s i R 2 i
Ph. praecox cv. Lin’anm Zheiian 3.03+£0.75 26.3+0.11 24.1+12.2 1.32+£0.45 The internodes of bamboo are bent at a
Linanensis s £hejlang certain degree
PIFFEE s, (8] 53R — VAR A,
BIREANE SRR SEEE o
SRR S SRR S0 g oh)
= The bamboo stalk is yellow, the groove
= f
LR T Wil 22 on the side of the branch is green, and
Ph. praecox f. 0 " 5.29+90.5 41.3+9.75 37.1+11 2.18+0.7
Viridisulcata Lin’an, Zhejiang the bamboo pole except the groove has
green and fine longitudinal stripes;
some leaves are light white and
longitudinal stripes; the bamboo stem
is yellowish brown
AT A R TOIR B, 102 I,
Fre Bt
A S AT T I 22 The leaves are thin, narrow and
Ph. praecox Lin,anm Zheiian 2.74 +0.49 39.7+9.47 38.88 +£9.95 1.47+0.38  upturned like tiles. The upward
‘Xiyewutouleizhu’ ? Jlang reversed slightly at the edge of the leaf.

The shell of bamboo shoot is dark
brown.
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(REC): HURFIm: 7 FHAT LA e IR ] Y [
A, BEMLIEBUE IR 5240 20 B, CE TR
#, A 20 mL BTk, SRIEREIRE A B2
TR B A 3R 3 K, BRI 20 min,  FR T
B 6h, HWiRI%AE 30 min JR35% — KA, FH TR
( STARTER3000C, #i V1. 44 5 Bl 4 A 88 A IR 2
A ) M R R R S, FRRRE BT K B
7K 40 min S5 A, 7EH IR T ARUE 30 min 5 illE
HLSORAH S,0 DL B TR R (A S, 1E Xt R
WRIEAK REC= (S,-S)) / (S,=S,) THHEANT S
F, (2) W (MDA) & & HMMAE L Z#R
(TBA) B AAEE .

ISRk = W A AT b AP = WA N s
(SOD ) R Ak UMy (NBT 3 ) MxE; A
LY (POD ) BYTEMR FH A BRI ENE ; 14
EEH (CAT) RHIESMIGENE

BB E - 43I0 AT R R
G T R TR AR R AR B s, T
PR A S R S i e ek e IR
PR R B =Wl D . DL A R AR
Z A A A B P
1.3 HiELE
1.3.1 Logistic % #2 &9 & 5 Fo LTs, # 2 15 H
SPSS17.0 R4 H A X F T 248G Logistic & y =
K(1+ae™), JE¥HRAS M SEOTE G 15 B AR 2
W EE (LTsp)o 2530 x MACHRE, yREM
XHFRE, koa. bASE, kN y WK R
H, pPRBT x5y ZRIAX N KR, a Fnihizk
X R A A X, andR y S BRI, R
kSR 1250 250y il B A s A TR EE B A S R
FEEAN AT 386 £ 3 AR I S, AT R AT ) L 2
LTsy, MM HIWr 5 AT B i b FE a1,
RTINS a. b KM, XIREELE I REIET LM
b Ay =I[(k—)y], W y' = —bx+ina, MK
Logistic /7 FEFAL R y' SACBRRE x Z B LT
T2, Fiz H SPSS 17.0 #4472t LA vT R
a. bEVIEAMEZRE R, 1 LTs= (Ina) /b*",
132 FEJHAAGT I W RS
PREGE T 5 AN AR T FE P A S S iR (L, A
MR EIZEGHEA o SRJm pREE AT ARG A 0K Y
RbR ST FEME R IEAHDCHT (Andria bR iEPE . AT
PEE A MR & &), Up= X Xnin) Konax—
Xonin); TAEHR ST FEME S SAHDCHT ( QiR 2

MDA FHE ), Uy = 1=(XpXmin) KinaxXmin) »
e, iARERATRR, jARRIREE, K RERIER, Uyl
50 MTRRES jANRE AL BT kIR AR SRR
PRI, X 2RI VTR I TR T 26 & TS b5
(E/IME, Xpax TN k TR BRI RAER

133 £ F%#45# (ANOVA) B £ R %5 5 #F
(PCA) Xy A= 45H5H SPSS 17.0 Fk f#k1 7
XA R J5 238 ( ANOVA ), K Canoco 5.0 3k
AT 08 (PCA) FITTA 43T (RDA ),
i A R bR ARy i, TR R E, TR
M5 A BE RS TR [T A OGP o AR R 32 5o o br
SERTT A SR R i, NI E 5 )
AT FEME ) EZAE B SH, 12 H Origin 9.0 F
AT R 2

2 HEREpH
21 {REMNET 5 A BN TR A AN B SR

=AU

B 1 AT . 5 A4S B A AR AU AR X L
(REC) PIWi % iR ML R %S L TG FRER &
oo (HAFEE AT A AR B S R AE-20°C A F) g
B, 1 HAY 4 FhE AT FE-25°C IR BN . 5
Hh, S AR BIARNT L SR I 25 S 2, L
H, AEFF AT R R, AT Sk B T A
X LSRRI, ARBEAR FL R A 25 A Logistic
TR, WA BRIk B B K (P <
0.01). RHE a. bESBITHE T 5 AFATZRR
IR E (LTsy) . SR TR THENH
LTsp ik (—18.73°C ), WMiAEFFTATHY LTsy 15

—m— W NT Ph. praecox f. Notata
—A— FFEEAT Ph. praecox cv. Linanensis
—&— Y53 EHAT Ph. praecox “Xiyewutouleizhu’
—e— T H T Ph. praecox f. Chrysoderma
1.00 - —¥— {EFFEAT Ph. praecox f. Viridisulcata

HIXFHL 5% REC

0.20 |

0

-5 -10 -15 -20 -25 -30 -35
AbPHIELEE Treatment temperature/°C
E1 (KRB S NEMZEENESENN

Fig.1 Effect of low temperature on relative

5 0

conductivity of 5 varieties
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(—14.57C) (£2),
22 {RIBAMEXT SAEMEZEM RS EsEEE
=S
H L2 W 5 AR AT AR B B R A Ak sk
fitt (SOD) & M:REANFLTEE MR L 2 B AR T
Rt fadt, AP AT SOD Wi PE7E—10°C i 1k 3%
fH, MHA 4 FRETTE-15C Bk EIEE, 54

AT A B SOD I Pk b TR B . W AR
(1590.72) > & iz B 4T (1 548.52) > L FF HAT
(471.17) > 400 AT (142897) > Lt
(393.81), MHERITZ4Hr kI, SOD IEPETEA
() YAk FBE () AN [] A oo ] 25 i 2 (P < 0.01)
(£3),

R2 SAEMTEEREBELETHENESENEEFREMEHILRE
Table 2 Regression equation of conductivity under low temperature treatment and LT, of 5 varieties
vijt?es logistic /i a b LTs)/C R
igjﬁigm f. Notata y=100/(1+2.35¢ *'*7) 10.53 —0.1387 -16.98 0.927**
i%ﬁ:gox f. Chrysoderma ¥ =100/(1+6.63¢*'"**) 6.63 -0.112'5 -16.82 0.880%**
ﬁ,ﬁ"iﬁfw T r—< »=100/(1+4.62¢ %' 7) 4.62 —0.081 7 -18.73 0.725%*
I’Ez?ifigox f. Viridisulcata »=100/(1+6.63¢*™**) 6.63 -0.1299 —14.57 0.901**
A BT ¥ =100/(1+6.59¢*"**) 6.59 -0.1103 -17.09 0.943%*

Ph. praecox ‘Xiyewutouleizhu’

T SRIRAHREAEP < 0.01KF R
Note: ** represents a significant correlation at 0.01 level.

[ ] & 1T Ph. praecox f. Notata

2500 - X .
Y #% } F5 47 Ph. praecox f. Chrysoderma
B 2 FFE AT Ph. praecox cv. Linanensis
= 2000 | :] TEFFTEAT Ph. praecox f. Viridisulcata
¥z T:D V) aint 253847 Ph. praecox “Xiyewutouleizhu’
22 1500
=z
H: T
‘E 2 1000} [N
S N
e N
& o N
=%
500 §
N
N
N
o LN

-10

0 ‘ -5
AL PRI ¥ Treatment temperature/°C

2 RIBEMERT 5 NEMEE SOD FHERI# M

Fig. 2 Effect of low temperature stress on SOD

activity of 5 varieties

-15 -25

A (POD ) Flid (k& (CAT) T
BEIR AL 345 SOD Rl AT E1TH) POD
TG PELE-10°C B R B ME , 1 HA 4 B 1T ¥4
—15°C BERNEM ., S AEATAER POD 3G L 7HiE
JEH . BT (257778 ) > EAEMT (2266.67 ) >
YAt 3 E/AT (2155.56 ) > SFFHET (2133.33) >
HAFHRAT (1555.56) (E3), 5 A48 H CAT
TEMERAE-15C PP IR BI0E(E , L A, . 2 FF
AT (540.74) > WA (511.11) > 453k
AT (488.89) > ¥ e B AT (481.48) > EATEAT

(437.04) (&1 4),

Fx3 THMBEELENNEZFENT
Table3 Two-way variance analysis on varieties and temperatures
s A Hh AbFR x AR Fh
S5 Treatments Varieties Treatments x Varieties
Parameters

F-value P-value F-value P-value F-value P-value
AHXF L33 REC 1087.349 <0.01 12.725 <0.01 9.718 <0.01
A AL EF SOD 47.793 <0.01 17.765 <0.01 0.717 0.818
LR POD 19.793 <0.01 0.926 0.454 1.025 0.449
LSS CAT 50.826 <0.01 3.874 <0.01 0.595 0.922
A1 5 Soluble protein 30.314 <0.01 18.696 <0.01 0.428 0.989
M % MDA 225.034 <0.01 33.078 <0.01 0.926 0.568
Jii %% Proline 86.603 <0.01 43.230 <0.01 0.576 0.934
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[ | %% &1 Ph. praecox f. Notata
20 000 - H R AT Ph. praecox f. Chrysoderma
I 777517 Ph. praecox cv. Linanensis
[ |46FFEPT Ph. praecox f. Viridisulcata
16 000 V) it 2384 Ph. praecox “Xiyewutouleizhu’

12000 -

SRR
g

POD activity/(U-g™)

4000

0 =5 -10 -15 =20 -25 30
KhPEYR B Treatment temperature/°C

B3 RiEmExt 5 MEMTEE POD &R
Fig. 3 Effect of low temperature stress on POD
activity of 5 varieties

[ | %47 4T Ph. praecox f. Notata

BT Ph. praecox f. Chrysoderma

Il 7517 Ph. praecox cv. Linanensis

[ ] 4EFFEAT Ph. praecox f. Viridisulcata

012 35T Ph. praecox ‘Xiyewutouleizhu’

2400

2000

P
g

=0 %01 600

Tt

&
—
[}
(=1
(=]

CAT activity/(U

800

FUE=¥4

400

0 =5 -10 -15 -20 25 =30
AbFRIRE Treatment temperature/°C

B4 (RIEMEX 5 MEMTEE CAT FEHEHFIT
Fig. 4 Effect of low temperature stress on CAT
activity of 5 varieties

23 RiBMEXN SHAEMTEHAT_BES=W
=210

H S Al SASERAT AR N 5o Y
( MDA ) & i A BEIR B RS 2 L THE T
RrEa s HEATETHY MDA & 17E—15°C A3
Wl , T Ay 4 R AT HIAE —20°C I ik B A
SATEATAL R MDA & LTI N . AT EAT
(28.71) > BT (24.9) > 40t 3k FAT
(24.8) > TWH FHA (2427) > & FA
(23.59), WHZETZ0H LB, MDA FwEAN
Ivi) L 82 1) R0 AS [ A A ] 22 S 4 i 3% (P < 0.01),
{H 5 ANEAASEI: - MDA 2 ek BIE G T
KR BEAR/IN, HAE-30°C B A& i 03E 5 T 0°C i)

iU
24 RiEMEX SABEMERMHFATREEER
ERBRESENZIN

HIPE 6 AT 5 AR AT R F el PR B

[ #4717 Ph. praecox f. Notata
RN # S 1T Ph. praecox f. Chrysoderma
80 - FFEAT Ph. praecox cv. Linanensis

[ | #£FFEAT Ph. praecox f. Viridisulcata
UV it 5358547 Ph. praecox “Xiyewutouleizhu®
T 60
. ©
iz g
N =1 4 ||§§'||
BE40r \
- sl N
E 8 T W% \
é & M g § ? §
S 20ryE (NG N I
\ N 7 IN
N \ I 1IN
N \ U/ 7 IN
N N\ VY 1 IN
N Y 1 U, IN

0 -5 -10 -15 20 -25 -30
QLB Treatment temperature/°C

Es5 RiEMEST 5 MEMEE MDA SERIFIT
Fig.5 Effect of low temperature stress on MDA
contents of 5 varieties

R AL B A BRI £ 0 B TR R &
oo BT AT AT LS A R AE-20°C I 2k F g
{6, AR 4 FETHLE-15C BHEREE, 54
TR AR F S R A LT IREE . B AT
(0.236) > A 2L HAT (0.229) > BFFHETH
fr(0221) > #WA&HA (0219) > EFFHAT
(0.179). MUNZRT7 2= Mrk B, nlErEEe S
R E A [ 385 5 8] MUAN [v) A2 ] 22 S i 2 (P <
0.01).

[ | ¥4 1T Ph. praecox f. Notata
W FEAT Ph. praecox f. Chrysoderma
1.800 - [ Z#F% 17 Ph. praecox cv. Linanensis
[ | #FFE AT Ph. praecox f. Viridisulcata
4 23K 8 AT Ph. praecox ‘Xiyewutouleizhu’

93

=)

S
T

1.200

0.900

AR A
Soluble protein content/(mg-g)

o o
W IoN
S S
S S

0 =5 -10 -15 =20 25 30
AbFRIRE Treatment temperature/°C

Ble6 (REMEX S MEMERAMAGERSERM
Fig. 6 Effect of low temperature stress on soluble protein
contents of 5 varieties

M 7 ATA: 5 AT AT AE R B ep i R
YIRS S 0 TR FRER R, H
PIE—15°C BFARIEME . 5 AN PrAs B il R &
B _E TR R B EAT (56.08) > B A THAT
(5535) > WL AT (54.35) > 4 153k AT
(50.56) > FEFFTEAT (47.09), XK 27 #4504
BRI, AT A S AN [ I R )RS ] A ]
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[ #4&E1T Ph. praecox f. Notata

Y K TE T Ph. praecox f. Chrysoderma
I =7 E 1 Ph. praecox cv. Linanensis

[ | #E#FE AT Ph. praecox £. Viridisulcata

7

200

i
Proline content/(ng-g™')

7
7
7
7
0
/
7
4

0 -5 -10 -15 20 25
QLB Treatment temperature/°C

7 RIEMERY 5 M EM TR MRS 2NN
Fig. 7 Effect of low temperature stress on proline
contents of 5 varieties

ZEF R E (P<0.01),
25 {RIRAMEX SABM TR EBIEREZMNE
ST R AT

XPIGIHR A T 5 A BT AR AR BURAE Y 23K
NAHT (PCA) 255 (£ 4) BoR: 26 1 £
A FEE RS AL, 59.38% MU TTRAR, Hith, ATvE
P 2 1 R R I A T 40 5 25 34 0 7 )
PREZMT s 2R 2 TR AT EREL) 27.8% R R
i, Hob, R BT AL B R T BE D 4R bR
SOD Fil POD #k far tgt 458 iy o ML EE X A= BRAE 5 () 5%
WA, Ak 0C, -5CIHN—2, -10C, -15C
—20°C T H—2, —25%C FI-30C A R—2, A
5 b B A BRAE bR e AR B AR (1 8). IT
AT (RDA) Z550: (& 9) EW. 3 Fhi &Ll
TEME L TR T DL R R () e B 2 I AR G
KF, 1M MDA FIARXS HL 358 0] e 9 8 2 IE ARG
KF o BRI XT AT % AR . MDA
DOSE RN 20 6 i05 Ak NP0 I RS X e = )
AR X/ o 3 FH S5 T PRI K 5 i 1 A G
CIEAHRFNGAAISE ) A FRESBREE & AT EL i 43
Br— ek —Hatn BB e . ARG SRR R EUE S
B SAE AR IEMELR G HEA R BT >
Y 55 SL TR AT > WRCEAT > AT AT > e EAT
(%£5).

3 it
A E RS HE R

IR A& F AR A P 2 BUR KR T A A
PINREZA GER R A R 2EY, LA R G A %K

31

x4 EBERHESERGT

Table 4 Component matrix of physiological indices

A B bR B1ERS EVEN %
Physiological indices PC1 PC2
A% HL 4 REC —0.974 0.078
ALY LR SOD 0.620 0.753
L EE POD 0.733 0.604
AR CAT 0.793 —0.462
7 % MDA —0.942 0.325
T B 1 Soluble protein 0.947 -0.247
Jiti% 2 Proline 0.925 0.077

PC2 27.8%

~15 h : .

-15 PCI 59.38% 2.0
H BOERES MR, Hb, 550, o, m. AR IREDH
AT, QU ST . EAEAT. BILET . AEFFES . SRR
TARBEAL I 0. -5, —10, —15. —20, —25. —30°C iU A 75+
o MFIEF RN G EILEL . PC1 59.38% F/R5E 1 FB5A]
S A IR AR AR AL 59.38% [ BTHR A PC2 27.8% F/n 4y 2 F Mokl 2
WA B ARAR AL 27.8% MY BT R

Notes: The number represents the n treatment, in which the symbols o, o, m,

A and e represent the Ph. praecox cv. Linanensis, Ph. praecox
‘Xiyewutouleizhu’, Ph. praecox f. Notata, Ph. praecox f. Chrysoderma and
Ph. praecox f. Viridisulcata respectively. The seven temperature treatments
for each tree species were numerically represented in order ( 0°C, —=5°C,
-10°C, —15°C, —20°C, —25°C, —30°C') . The same number represents the
repetition of each treatment. The PCI 59.38% indicates that the first
principal component can reflect the 59.38% contribution ratio of
physiological parameter change; PC2 27.8% indicates that the second
principal component can reflect the 27.8% contribution ratio of physiological

parameter change.

ES FRBELET S AMEMTREESHHE
B 447 (PCA )

Fig. 8 Principal component analysis ( PCA ) of
physiological parameters of 5 varieties under
different treatments

TR A PR AP A LR (SOD )
BLH 2 O 4k H,0, 1 O,, FiHI ALY
fit (POD). % fb & ( CAT) # H,0, # LAk
H,0 F1 Oy, MY I R G AR T
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H2 BRI, 4
1.0F
o
3
< | ___ REC
% Temp
®
MDA
v tei ."h
protemn proline
-1.0 L
-1.0 %5 1% Axis 1 1.0

e AR OB T CREE ), SO0#ETF Sk m o8 A ISR
1ol B AR BRI PR T RO i, 1 k] e AR EAT T Z [T AH
KMo IR R YIEADG, SO mRMIGAHDE, TERVIAMG.
Notes: The vector hollow arrow represent environmental factor
( temperature ), and the vectors with solid arrow represent physiological
indexs. The longer the vector is represents the more important the
environmental effects, and the angle between vectors illustrates the
correlation between them. Vectors in the same direction indicates positive
correlation, the opposite direction indicates negative correlation and the

vertical indicates no correlation.

B9 TEEEERTBRENMZATRSH (RDA)
Fig. 9 Redundant analysis of temperature response by
physiological indexes of Ph. praecox ‘Prevernalis’

OrERT, AR5, s AR RGTA AR VRS
Al RS EIHE TR, il
ity 2R G A TR AT S2 AR B0 i R b A R A
ES IR AR T RATAYMR 2R BRI, 25T (L hs
ARG ENL, T EOE AR X S RS AR

x5 SAEMZENRE

( Quercus nuttallii Palmer.) 8 0 F M ( Acer
truncatum Bunge ) . B 25 & W4T ( Pleioblastus
kongosanensis f. aureostriatus Muroi et Yuk.
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Table S The membership function and the comprehensive ranking on cold tolerance of 5 varieties

A fif Fuzzy mathematics R4 et
Varieti - - Lé Comprehensive
anieties X SR BEAYELRE AR SEER R ARHES WEm; > ranking
REC SOD POD CAT MDA  Soluble protein Proline
=
FREN 0.5479 0.464 7 0.420 2 0.471 4 0.493 2 0.581 4 0.4949 0.496 2 4
Ph. praecox f. Notata
S EN 0.5321 0.604 5 0.454 8 0.487 5 0.4732 0.471 0 0.4925 0.5022 3
Ph. praecox f. Chrysoderma
5 R
ST . . 0.565 5 0.636 1 0.449 6 0.476 8 0.558 2 0.642 8 0.6910 0.5743 1
Ph. praecox cv. Linanensis
=
EATEY o 0.4751 0.466 2 0.378 2 0.378 6 0.2957 0.265 8 03696 0.3756 5
Ph. praecox f. Viridisulcata
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At 5T 0.5389 0.472 2 0.3929 0.539 3 0.572 8 0.576 7 0.5476 0.520 1 2

Ph. praecox ‘Xiyewutouleizhu’
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AR LB SRS EAT ( Shibataea chinensis Nakai ) |
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Physiological Response of Five Varieties of Ornamental Phyllostachys
praecox ‘Prevernalis’ to Low Temperature Stress

YANG Zhen-ya', ZHAO Jian-cheng', YUAN Jin-ling’, WANG Bo', LI Qin', ZHOU Ben-zhi’

(1. Zhejiang Academy of Forestry, Hangzhou 310023, Zhejiang Provincial Key Laboratory of Bamboo Research, Hangzhou 310023,
Zhejiang, China; 2. Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Hangzhou 311400, Zhejiang, China)

Abstract: [Objective] To observe the effects of cold stress on the physiology indicators of Phyllostachys praecox
‘Prevernalis’, in order to study the cold tolerance mechanism of five varieties of ornamental Ph. praecox ‘Prevernalis’
to cold stress. [Method] The relative conductivity, antioxidant enzyme activity (superoxide dismutase (SOD), perox-
idase (POD), catalase (CAT)), soluble protein content, malondialdehyde content and proline content in leaves of Ph.
praecox ‘Prevernalis’ treated at different temperatures (0, —5, —10, —15, =20, —25, and —30°C) for 24 hours were
measured. The semi-lethal temperature (L75,) of the five varieties was obtained by fitting the Logistic equation, and
the correlation between physiological parameters and temperature as well as the cold resistance of the five varieties
were investigated by principal component analysis (PCA) and redundancy analysis (RDA). [Results] All
the relative conductivity curves of the five varieties were similar to S curve. The LT, of the five varieties showed an
increasing order of Ph. praecox cv. Linanensis (—=18.73°C) < Ph. praecox ‘Xiyewutouleizhu’ (—17.09°C) < Ph. prae-
cox f. Notata (—16.98°C) < Ph. praecox f. Chrysoderma (—16.82°C) < Ph. praecox f. Viridisulcata (—14.57°C). The
antioxidant enzyme activity, soluble protein content, MDA content and proline content of the five varieties increased
and then decreased with the decrease of temperature. The component matrix of soluble protein content and proline
content was higher in the principal component 1. The activity of SOD and POD was higher in the principal compon-
ent 2. [Conclusion] The cold tolerance of the five varieties showed a decreasing order of Ph. praecox cv. Linanensis >
Ph. praecox ‘Xiyewutouleizhu’ > Ph. praecox f. Chrysoderma > Ph. praecox f. Notata > Ph. praecox f. Viridisulcata.
The osmotic regulatory substances (soluble protein and proline) and antioxidant enzyme (SOD and POD) play major
roles in the cold tolerance of Ph. praecox ‘Prevernalis’.

Keywords: ornamental bamboo; Phyllostachys praecox ‘Prevernalis’; cold tolerance; comprehensive evaluation
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