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Abstract; Cold hardiness of twelve evergreen broad-leaved species that introduced to the open field of Nanjing was
evaluated by means of electric conductivity. The results found that the order of cold hardiness in those species is consistent
and repeated during the winter from 2003 to 2005. Cold hardiness in these species was increased with a period of low
temperature induction in winter from October, 2005 to March, 2006. The highest value was observed in the middle of
January, with lowest observed on October or March as usual. The responding speed to the low temperature in winter in these
species varies. While Cinnamomum camphora and Cinnamomum japonicum respond fast to low temperature, Ilex purpurea
and llex latifolia respond slowly. The rest respond normally. The cold hardiness revealed in this study is well agreed with
the observation of winter in Nanjing. Therefore, the results obtained may be used as important reference in introducing

evergreen broad-leaved species into higher latitude regions.
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PEATEHE B TR 5 b LR Y B8 3t 5 | R 12 Fhg Sk Ra iR, SRIB T 4 BH7 & N5 ER
& ( Cinnamomum camphora) . #i{L#& ( Cinnamomum japonicum ) 5 Wi YL1# ( Phoebe chekiangensis) ; &3 FHUAH
(llex purpurea) . KM &3 (llex latifolia) 54k & (llex rotunda) ; K 22 B} ) 5k Z L B M K 2% ( Parakmeria
lotungensis ) IR LI %E ( Michelia maudiae) 5 K B8 2% ( Michelia foveolata var. cinerascens) VA 7% 3} Bl B H X
( Cyclobalanopsis glauca) .40 X] ( Cyclobalanopsis gracilis) F143 £ ( Lithocarpus glabra) , H A 1 F1 4 F AR
H g R IZ AR R HAd SE I A AR X B ZEAE IR N 12 ARSI AR 15a 224G . B R P LA I 4 R
320027, 4 118°28' AR 15.4°C 1 AR EARRIRICR R - 14.0C,7 A hEmSIRIEFE N 43.0C 4
R R 1013 mm,, 23 DAL S BT 0B TR PR o B St 3 | S BIF S 4k A P RS A e 2 1 B AR e X
Z—s
1.2 A7 (BSE)

W4y 3 PP : Oi% T 2003 4E 12 H 5 2005. 10 ~2006. 3 A BB Bt A7, IR0 1 A [F] —3it R
REMT . G UCREEVER AR 7 1 AR KRR 1a AR KR HET, BB N M7k, BUR A (R A 3] 2
A 3 BR ARG, S5 B R K s T, B B KRR 3 IR EEIRAR BT, MM BTR (293 em
K) S tr, BhY 3 o, KRG AL HAGETIHE D, BT Polyscience A4 1) 9610 BUKIRIEFMU LT
RIRAL T IR BB BE A BE R : -5, - 10, =15, -20C 5 -25°C , M MR B E RS AR 1 h, HF7EAL 3R B
RFF 1 hy QOFALBRE FAPRE, B BT VKA B (VKAEIR I E 3. 6°C) itk 24 h, B MRER 3 ANERE, 1
HEA g £h FEBNEEPMA 20 ml XEFK,RGEERTRIR 12 h, OFF LEEHERUS) 4™
DDS-307 B AL F I T3 AR5 Bk KA 20 min ¥4, W E BB 2R, I T I AKX EHAHX
FH.

X RR(%) = (KEHEHEFHE x100% )/ ZHhBFE

RIRMHE T BARR BRSREZFMXERE S BIHLL, 5 Logistic 52 Y =k/(1 +aec ") BAHRYF
LG BE TR Logistic 7R B 40, IS HSETE, WA SR LM H 5, X = - Ina/b, Bl EESEIR
J¥ (Lethal temperature 50,LT,) o 71 &, A% IR X FiL i R A0 B A B e K
2 BRE5SW
2.1 FHEMRFIEARRSEGD AL LTy 125

Bl 1 FE 2 2050 R Bt HLIX 2003 4F 2005 4F4-Z% H B AR SIRAIIE AL, NEIFT LIE BN 4ZE H &
AR AIRLBE (A A L S B A A ], 2003 R RARSIRN - 7. 3°C, 1 2005 FAFHEMIIRA -7.9C,
P& ZFREZLBEREAN, B 11 A NI RSIRRERE TRE,5CUT MR DR Bz 2,81 A
A ZE SR T REBIRARME , WG —EAE OC LA, M3 2 A T AN, IR 4 B EIFHE

HFE 12 AAA, m X B RS RIR (R 3 #bIX 2003 42004 4F 5 2005 4F 12 A 4y A Fm il
AR 1 BE (L4350 12.60,12.94°C 55 12.59°C ) , RARMM AR AR AMRIRISE SRES , B HEm 4R 12 A
By Ze A5 B AT IR, AR RIS FP AN IR Oy AR B A BT FE B T M3 58 . 3R 1 B 12 s S i iR 72
2003 425 2005 4 12 A LA FTi K LT, , 7] LABR A 3 0 BB BT 12 Fps b i) LT MK B HEF 2 A
—B BRI R &F &F WA WL AR AR AR 2 BRAF RILSE AHFX EX B,
IREER AW VA LT SARME DT FERE I SR IS PPN HE T , LT MUK, WA HTIIERE i8R , )R Z , LT e , Bt
FEREITETH" o FTEERY 3 AR A R W AE DT RE BE S B0R ;3 AP A E R AR, KM A R R 3
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Fig. 1

Changes of daily minimum air temperature in winter from 2003

B2 2005 4FJi F] 2006 4EHIFE AU X & ZR 2 HERARR ML

Fig.2 Changes of daily minimum air temperature in winter from 2005

to 2004 in Nanjing

to 2006 in Nanjing

®1 EREAMHMMEREES LT (C)WERILE

Table 1 Difference comparison of LT, (°C) of evergreen broad-leaved species during different year sampling

Rl ARIRIAEGY KAL) LTy LTy of different year sampling
Species 2003-12-05 2005-12-15
K455 llex latifolia -21.27 +0.23 -22.05+0.18
& llex purpurea -19.55+0.12 -19.94 +0.09
WA Cinnamomum japonicum -18.17 £0.53 -18.28 £0.45
Wi YTAH Phoebe chekiangensis -17.20 +0.77 -17.61 £0.62
IR LB A 22 Parakmeria lotungensis -16.88 +1.23 -17.10 £0.98
AT llex rotunda -16.63 +1.04 -16.90 +0.87
W4 Michelia maudiae -16.55 +0.31 -17.12 +0.85
435 X Cyclobalanopsis gracilis -11.55 +0.11 -11.73 +0.08
X Cyclobalanopsis glauca -10.58 +0.25 -11.21 +0.59
% Cinnamomum camphora -10.26 +0.13 -10.89 +0.24
REEEE Michelia foveolata var. cinerascens -9.67 £3.76 -9.89 +2.56
f1 8% Lithocarpus glabra -7.10 £0.05 -7.33£0.78

2.2 HWEEWHFEALYEIARA G LT K25

W% & ZRIERE BT, B W Y P IERE ) R RWERA R . B 2 2 2005 ~2006 4F 12 Ffillis
WA Z AT Z B AR SIRAE L, 2005 4£9 A 15 5 F 10 A 14 5, HEAGREHMER 19.41°C K JEI7E 10°C
DAL, BRI R 332 ¥ B4 52005 4E 10 A 15 5 FE 11 A 14 5, A RfRIRF3ME K 12.56°C , SIRHTE SCLU
b BRI IR E R R R, IUET BRI BB 14882552005 42 11 H 15 5 £ 12 A 14 5, H BARRFHERN
3.15C,0C A MEEA 8 K, H 8 IR7E -0.9 ~ -4.8C Z[a], &xtifr 1 M AARIRBE , S FHTIRIEBE 13
3832005 4E 12 A 15 5 F 2006 4E 1 A 14 5, H &AKIRFHE R 0.05C ,0°C L FRIRA 14 K, HA 10 k7
-0.6 ~ —=7.9CZ [a] , WFPHLIGIRAE S G Le3thnim , X B F k52006 41 H 15 5 2 A 14 5 H iRAKBRFHE
$30.87°C ,0C LA FKRIRA 11 ¥k, Hr 9 RFE -1.0 ~ —-4.0°C Z [a], IRIF 4G B, WRFHUAL IR BE 7 A0 X i &
P55 ;2006 452 H 15 523 A 14 5, HBAKIRFIMEN 3. 58°C ,0C A MERA 6 Ik, HH 4 RE-1.0

~ =2.0°C i), KA E -,
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2 2 2005 4710 A 22006 43 A HE , 53 H A PTIAY 12 Rl sk iR LT o B3R 2 W LARH,
12 T i SRR D LT IBRARERR BT IRA 1 Ay, SR B BU7E 3 A8 10 A HA) (FFEEBFERH) o
WNRM-A55 T TLAR S SRR I R 22 SE A A G LT e /MEFR R BL T 1 A 15 5, LT a7 5105 - 23. 11,
-18.99C 5 -17.64°C , /& 3 FIFITE 6 YK P B8 LT MR ARME; THE &/ KB E RS AFEM M
LT B {EH BT 10 H 15 5, LT 705 -6.24, -5.40, -4.38°C 5 - 4. 92°C , RN L FRIRE NG ; T
WIAE R ILERSHF RS LT RSEEIT 3 H 15 5, LT 5050 -14.97C, -6.83C 5 -6.24C,,
X EZEMARIR o ARYE 12 Fo i 2 I A o Xk & ZRARG R PRy o O B PR 2 5, M L0 O 3 PSSR 2585 1 96, i
REEL, A FRHINAT K& H SREH |3 FATRIERIT i BE AV A0 LT MR, IR 155, (HIEA
TRAB LT ARA, PTFERES158, WA AT 7E 10 H 15 S LTyl -6.98°C  HiERE S 59, HAE 1 A 15 Bk
BB, KM Z&FH) LT85 -23.11°C, 5 10 H 15 S, LT H 064 - 16. 13°C, HTFERE ) SURINE 35 , 3X A
b xRS B2 7 1 BN AR S AERIR PR T 52V R o 58 2 28, PR i DL 28 , AR} i) A L W VAR S T VA, 3 i
BH b x & ZARIR B B R BUG b S & RN 3 FRFIAR I ,3 Rl RIR Fh— BE A&, e LT3 B, T JE
AE ST , BEATRA I E NI RSN BRI, He LT (EAMIE T A & MAT , (B B A Rt S BE 1)
HZEACA B, AN TIARAE 10 A 15 SR L5 Oy - 16. 22°C  $TIERE I B0E , iAE 1 A 15 SR 3, ¥
TIA% LT, —18.99°C , He LT SR AU — 2. 77°C. 33 AR Fofof 5585 i o B L %o A48 S 0K 38 PO T 32 4R A1 B8 =
2, IEH MR RS, B IR B W R DT IR MEAR NI &, AR 2B 52 3F B 6 FhRFl, AR AR B AR 2 5F X,
FE10 A 15 SMERS LT 5051 —9.29 - 7.40°C  HUFERE S HR, 7E 1 A 15 SRR LT 20510 - 17. 64
-11.66°C, 5 10 A 15 STELIEAALL , LT, 182 5104 - 8.35, —4.26C 3G IE K/ TAF RS Z 8] o

F2 ERAM 2005 ££F LT, (C)HHETEN
Table 2 LT (°C) of dynamic change of evergreen broad-leaved species in winter in 2005

H #1 Date

Bt Species 2005-10-15 2005-11-15 2005-12-15 2006-01-15 2006-02-20 2006-03-15

October 15th, November 15th,  December 15th, January 15th, February 20th, March 15th,

2005 2005 2005 2006 2006 2006

K& FH 1 -6.98 +0.60 -10.82 +£0.11 -22.05+0.18 -23.11+0.16  -20.95+0.32 -10.30 +0.09
r S -5.40 £0.15 -11.67 £0.21 -19.94 +0.09 —-20.03 +0.08 -16.17 £0.53 -12.75+0.17
Wik Cj -16.22 +£0.08 -17.99£0.16  -18.28 +0.45  -18.99+0.11  -17.54 +0.08 -14.97 +0.20
VA Pe -14.69 +0.31 -16.55 +3.04 -17.61 £0.62 -17.66 £2.03 -15.00 +4.23 -12.73 £0.54
SRR A 2 PL -9.29£2.10  -11.47£0.13  -17.10+0.98  -17.64+0.87  -15.04 +2.19 -8.39+0.12
HEEIr -1.71 £5.21 -7.88 +£2.01 -16.90 +0. 87 -17.51 £0.25 -14.48 £0.36 -8.56 £0.11
W% Mm -8.39+1.41 -12.75 +0.78 -17.12 +0.85 -16.15 +0.32 -15.49 +£0.55 -6.83 +4.15
AKX Cgr -4.91 £0.08 -8.46 +0.53 -11.73 £0.08 -12.91 +1.04 -9.19 +0.87 -7.65+3.23
X Cgl -7.40 £1.12 -8.80 +0.14 -11.21 £0.59 -11.66 £2.15 -9.00 +0.59 -6.24+0.71
R Ce -6.24 +£0.23 -8.21 +£0.17 -10.89 +0.24 -11.42 +0.21 -8.57 +£0.93 -7.69 +£0.06
REBEE Mic -4.38+1.56 -4.57 +0.08 -9.89 +2.56 -9.99 +0.17 -7.43 £0.07 -4.42 +2.01
fiFk Lg -4.92 +0.02 -5.74 £0.20 -7.33+0.78 -9.19 +0.08 -6.48 +3.04 -4.79 +£0.21

11:Ilex latifolia; Ip: Ilex purpurea;Cj: Cinnamomum japonicum; Pc; Phoebe chekiangensis;Pl: Parakmeria lotungensis;Ir: Ilex rotunda ; Mm: Michelia
maudiae; Cgr: Cyclobalanopsis gracilis; Cgl: Cyclobalanopsis glauca; Cc: Cinnamomum camphora; Mfc: Michelia foveolata var. cinerascens; Lg:

Lithocarpus glabra
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HRATE R B IREF BOXT RV o T WA AT AR ZE OB, DL VR 2003 ~ 2005 4 94 Z 50 A 590 %
BRI R AT WIS R AR A 22 AE BT  FE A AR A FORTES RAT , WA R 32 BT oK
s ERERBERME | AMREET K 3 H w5250 i i T 235 B/ 1 ARE Pk, 4 455 4
T PIE LR WS i Gt BSR40 , 33X S0 TR ol ) R 7 S R X S e 7 4 2 ) B MR UL B A (L
FEIE +ZHFRASERMT R 51 P B AR , &7 70 R VLS Bl Ak ™ B A, X B A A 5 |
PRI LS AT AR Do 2 R, T b v o [ 3 g 4 B 5 | FHE T B AT BEME . BLAMBER BRI AE MR O , T £
YRR SF IR AR, g 12 o I ARl P B IR MRS B AR ) U 2 AR SR B R A L L IX 5 | R it S %
HHE (2000 ~2006 4 LA ARIRE - 10.3C AR ERARIBEE N - 13.2°C) o

BESN R EEIR L A5 AR AL, PR B DTIE BE ) 7 HE AR L R R4, e S R BE R 19 A2 (L B AP SRR 195 =
R [ B AR e W R TR A SR TEIR I (T s e 1) e AR R A 2, (AL AE VKA P37 0/ e
BIEEREATFEN o T H A J R L ZARIRE T A MF 7 A B A PG & 22 5, MR (9 7 A i VA
ST, SRR A SRR , A F AR TIRAE AR, S BRI BRI PIFERE ST AT RHAT R4
T HHREH SRR R SRS , RA SN R MRS — 5, KU R A RS BIE3R . [RIRHR Al
XTI ML RIS RLA SRR b —Bu, \TRE SRR AE A — € R o X TR TTAEE R, EEAM
P ZHUIERE ST IR S5 , FF T AR ELAE T | P X 4 Z IR R 7 g 7 , XoF 8 TRl s S ey [ 24 Ay o, IO 5
AN B R B, 7R 5 Fh -5 R B HE AR o N 2 SR BRI IR B it
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