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Abstract:
Shanghai

Twenty-five popular landscape trees in

were selected and seven indicators of

victimization, chlorophyll, electrical conductivity,

specific leaf mass, net  photosynthetic rate,
malondialdehyde and proline content were measured in
the flood simulation experiments. Then, the resistance
spectrums of the 25 landscape trees were scheduled.
Finally,

landscape trees via the level of photosynthesis was put

a method for predicting the resistance of

forward, giving priority to chlorophyll, specific leaf mass
and net photosynthetic rate indicators. According to the
level of waterlogging resistance, 25 tree species were
divided into four types: strong waterlogging resistance,
relatively waterlogging resistance, general waterlogging

ks B . 2020-02-14
HEWH . HEARRFIRAE (31770747, 32071824)

S—AEH  SRIENT(1964—) , 5, 2d, Wb A= S0 AR i1, SRRSO 1) Bl AR e 5 2R A L

E-mail: zds@tongji. edu. cn

TARVEE : WEShIE (1990—) , Lo, AR, R BEFFE 7 0] iy A 25 ke -5 Pl ARt FH

E-mail: cyyao@tongji. edu. cn

resistance and weak-waterlogging resistance.

Key words: landscape plants; waterlogging resistance;

tree species selection; climate change

ST 5T, TR M o K A Y R AR AR
R E Y, 2020 90 4F-ACE , B REREK B BIR
W54 I 34 5 R KA %R T S B Y T ik
VAR A T T L DX it 7 R T P A B 2
I,

AR R R R T, M A YT AT 1T b 3
R, E 26 KT — BRI 1) FEERR K
e (8 YT 62 S 1B: LY g o S S
S (S 308 T P 397 R T A R L IR T P A A
R IE RN 7K B sf (1] B A AN 5 4k s 22 5l R ™
FHR 0 X IR T e AR A ) gt B A= 4K 3 1l T 7 Ja
Jolh o PRIk, R T Bl AR AR AR HE AT BT 05 5 3
T EA SRR L, A BB R AN AT AFEAR e
MBEARBIFET 2, B T SO RSN , I8 BB ZZ i
B R FE TR AR e, S E AR R R SR
%5 he

AT i UL MR AP BB RE T, ’ AN E A
SEFE A N TBLR K IS, 404 1 Wad 1 72 bl
WA OCEAEH RS G VE R SR
T B B TR AR 0 A5k, A5 AR R M g LK
JofpAEL £ 5% e LA R HIR AN 7K 38 ARG A, AH DG A
RV S ALHE R (Cinnamomum camphora) 7% P2
(Taxodium distichum) % ¥ (Triadica sebifera) 2%
W (Koelreuteria paniculata) 1 5 # (Camprotheca
acuminata) % 1E A BECT T ARG AL Rt SR
T, G T Bel AR Fh 055 1 0 i 93 R 22 56 1 D B

o
> A

=

A
03



%2

TRABI, 255 - 1o X S AGAS A 1Ry 0355 1 Pl A i e 265

(oo LR B AR, AN A SR I A A R A
FREA I A 5 (8 SRR o A, Bk 5C F Blb
RS T 7 R AL R, TG Xt 3ok i o b A K
fACHES TER AR b e FE

VAL 3T 25 R UL BEARR RO BIFTERS 4, LA
IO AR AR AR AL A BT PR O 2 S FL b , 368 3 ¥ 7K Ml
JE SR A B AR AT A B BT PR, S BT
B 1 Pl AR oy s 8 S it A 25 R G B M B T At
SR

1 SLIfih s

SEEG AT E T R B DAY T B AR
TR FEBE G0 5206 FE L Py o b b 34730, 71
MK 4. 0~4. 5 m, AR 17.6 °C, A P
1 28.1°C, 5@ AP AR —2.1°Co 4EBFEm H
117 d, AFHREFR & 1 106. 5 mm,

2 SLIOXTSR

BEPE 25 b L A H PR RV A BT 42
i SRRl 6 Ff, v R 19 B, 02 1 PR o

3 EWHIE

20154F 3 R AE ] — IS 40 F 3 B Ak 147
S, 29 A ST KBRS, 43 R i /K A
XTRRZH AT o WK A AL HR A A 3 Aty 28— L i
AKIBER SR G2 T Kt , K i B B+
I 15 em Ab ik o 203 F 7.14.21,28.35 d i 52 L1
)32 ERRE LA 4 2 R SR H T

AR N R R & A T IS bR, K
I 5 B43 0 P >4 H SR 4R 09 i i BB e A T AR o
HA 3, XN HRA W T 158, B0 D 12 [ e
K4l

TEWE/KIRA TS AEIE S5 m AR A Yy
H RS W, A ] (AL B R 4t I A il
S5 PR N A AR I B AR SR FAS S AR A
ZWE KA 257 1 S, 2 S R B R L 3R
FF A A XoF YA 7K 00 5 P AN sz oy b e B 210, 2
Z MR IRy Re PR Yy o 72 5 RO AR
FR

Osd

Aoy = —= (D

v

A, WS R B 00 WERER s HIME.
3.1 ZEREE

37 AR AR 7 M bR o X AS [R5
ST AR PR (LR 2) o AEY X35 3 k31 A g
NSRS AR, IV ATV SR TR I SR iy 24
GG JE A SRR T

ZUERB AW TR

7— Z”;R,-Ij{ (2)

A Z 2 U ERRBU(WLD) s RNZ BRI GA N
ST WAREL; A MR RRREL
3.2 M4Z (chlorophyll, CHL)UZE

fifi F§ SPAD-502PLUS M4 2 2 6 i A A T
M E , BRI 5.6 DALY, et
Jik , 220 5 J BT 24{E
3.3 HE 5 (electrical conductivity, EC)lE

SR AR AH R L i i - FHAlK R e W Tk
57 B EAR 0. 6 con FYFTALARTT R JC i ik iy - 51

R1 HEENEMTER

Tab. 1 List of tree species tested for waterlogging resistance

s R Fh F4 7 i F 4
1 i Cinnamomum camphora 14 ey | Triadica sebifera
2 it Citrus medica 15 X Lagerstroemia indica
3 AL Osmanthus fragrans 16 K Celtis sinensis
4 i Ligustrum lucidum 17 it Ulmus pumila
5 Y EANCE A Tazus chinensis var. mairei 18 R SR VT TR 97 Acer platanoides ‘ Princeton Gold’
6 JTE Magnolia grandiflora 19 LMk Catalpa bungei *Jinsi’
7 e B AR Platanus acerifolia 20 Ak Amygdalus persica ‘Duplex’
8 &P Taxodium distichum 21 T Sapindus saponaria
9 & Salix babylonica 22 52 P ZH Koelreuteria bipinnata
10 AJK Chaenomeles sinensis 23 Tk Toona sinensis
11 ARl Malus‘ Radiant’ 24 AT Ginkgo biloba
12 P Fraxinus chinensis 25 SRR Sophora japonica ‘Golden Stem’
13 Fe R pRA Cornus wilsoniana
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Tab.2 Description of evaluation criteria for

flooded series

VAR
B VIR HBUN TR G 102
I BRI 0 S0 B0 10%6~20%
I YRR B0 ST R 21%6~40%
BB USRI B ST R 41%~80%
U OO N B R 25%
FZRHETE I R I AR 25 %0~50%
ZH BT SOR TR B 506

10 B, BCAZS 2 10 mL 3l v, Jin A 6 mL 2l
KR BEHEAR 25 min, F8 508 5 J5 i DDS-TIA B
B2 G R TS . B R AT K
15 min, B HIFHE 25, TS5 A B 58
Soo THAAHXTHL A HYS,/S A
3.4 LtMJEE (specific leaf mass,SLM)illE

KA Rl — AL AT I Fr 2~3 il R
S A @ (em?) , TR FH HL 7 000 52 i 7 £ wo
(@), W Eert TR w/a FIE (g cm ) RIA B T FR
(R o i
3.5 #&IAHIEZ (net photosynthetic rate,Pn)illE

fd FH Licor-6400 BOGAAE -G THOG A 3R
AN RE o TG B JE AL H 7E 09: 00~12: 00 #E4 T 22 ,
SR 27~35 °C, COMBUrE 400 pl- L,
6T R B E 800 pmolem es L, PEHUR 5.6
P AT RE I I LA R
3.6 T f# (malondialdehyde, MDA )il

FHALK B Fr IR0 17K 4, BRI A 9 1A
1 g, A 2 mL i 73800 10% ) =R LRI
(TCA)F/b i A 9eth  WHEE 2 503K, 15 8 mIL TCA
WE— BB | AR 3 4 000 remin ' R 4 °CHY)
BLOHLH L 10 min, LSRN FESLREBUR . 7E 2
mL _FVER CoF R poim 2 mL 2858 7K ) i A 2 mL
JE BN 0. 6% R B AR L H Z R W (TBA) L 1R
A1 T K ROV 15 min, S BRI E L. B
YW E 532,600,450 nm P K R HITEOLE D, N
TR Myoa(mmol g ) AT RS

\%
My =(6.452( Dssz — Diggo)— 0.559D50) v ;} (3)
S

Ao Ve AR BOR SR E, mL; Vi Al F R IUR
PR, mL s w WAL, g0
3.7 FHEE (proline,Pro)illE

Bt EIR AR eI 2 ARG E RS . R
A5 [F) — AL 9 i FH 27K 0k 4 9 W T 7K 43, R
0.5 g R IfayR, & T4 R 10 mL Al %5

== <C=E=

mL JE A HCN 3% IR I KA R WO AR
KT 10 min, B H G 58T T 8 T A5 2048
BOR . MR 2 mL 3R BOR T 2830485, A 2 mL
UKIE TR AN 2 mL T 535508 2. 5% (R 1 B — 1 ik
#, 47 30 min WK IR GRS BIL A WS
A4 mL RIS 4R, i R 20, BT TR R 4
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among trees under flooding stress
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Tab. 3 Correlation analysis of variables

A bt TV EFEEL LSS AR LI o LA R [y
42 —0.677"
L —0.246 —0.004
oo i —0.830™ 0.671" 0.382
HOLREAR —0.684™ 0.546™ 0.172 0. 609"
[ e e 0. 242 —0. 068 —0.150 —0. 149 —0.131
Jifi R & 0.417 —0.324 —0.418 —0. 535" —0.464" 0.059
T FRAE 0.01 7P GRUI) 1 58 ZEAHC ;R AE 0.05 7KF- CRUIN) 1= i 2 AHSG
x4 ERHBFERE
Tab. 4 Total variance of principal components
rose PRI A -7 A i R A
B FTZEHE I/ % SRR/ % Bt JZEE/ % SRR/ %
1 3.475 49. 644 49. 644 3.095 44. 209 44. 209
2 1.230 17.573 67.218 1.550 22.139 66. 348
3 0.978 13.972 81.190 1.039 14. 843 81.190
*x5 FHHSHRERNAEER
Tab.5 Load matrix of principal component analysis after rotation
A i For1 g2 F 53
ZOFEFREL —0.884 —0.167 0.194
-4 2% 0.891 —0.152 0.034
oI5 i 0.828 0. 386 —0.072
LA #ER 0.783 0. 209 —0.043
IR —0.016 0.921 —0.148
fifi g o —0.458 —0.674 —0.117
N —0.100 —0.056 0.979

ARG 2551573 (UL 6) RDRE 25 Ffrf) Fif
POBHERN 70 4 9 s B (1 ) 2 Rl B 1Y
(11808 M, — et w24 (Il 9%) 6 Fl, ApTdi B4 IV
FOF o RGBT TR SCRRES 18

HA—E P, AR R A BSRIEE ™ vE P2
FEGTIPETT 1T T S5 A0 (H B A ) 2 g 52 P
JRRO AT i B —E BT K BE 4 X
DA SR AT H A FR DT E7 PEHE P AR R 5
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Tab. 6 Comprehensive evaluation of waterlogging resistance of various trees

R YA T BB BN T HFLEt 15 He# BB E R
&P 6.981 1.148 —0.079 4.100 1 1
A 6.405 —0.858 —0.273 3.204 2 1
AKX 3.958 0.577 1.008 2.497 3 Il
it 3.163 1.081 —0.985 1.837 4 Il
i 3.136 0.034 0.383 1.787 5 11
ATV 35 3.138 0.718 —0.878 1.744 6 Il
P 3.197 —0.458 0.267 1. 665 7 Il
TR BRA 3.423 —1.540 —0.417 1. 368 8 11
BB 1.818 0.122 —0.130 0.999 9 I
REY 6] 1.425 —1.596 1.813 0.672 10 Il
E-Yd 1.257 —0. 380 —0.576 0.476 11 Il
HEAE —0.585 1.201 1.428 0.270 12 Il
N —1.593 0.083 1.525 —0.566 13 Il
it —0.901 —0.227 —0.375 —0.621 14 I}
L) —1.381 0.619 —0.336 —0. 645 15 Il
[EpipaRsk A —1.149 0.439 —0.786 —0. 650 16 Il
G M 0 —3.219 2.925 —0.302 —1.011 17 v
o114 —3.209 —0. 442 2.413 —1.427 18 I\l
JUE —2.809 0.568 —1.187 —1.591 19 I\
2k —2.891 0.134 —0.962 —1.713 20 N
THBF —3.267 —1.092 —0. 306 —2.133 21 N
BRI —3.539 —0.486 —0.650 —2.178 22 I\
Tt —2.548 —3.365 —1.030 —2.493 23 N
BRAT —5.948 1. 060 0.293 —2.896 24 N
SRR —6. 040 1.412 —0.673 —3.027 25 \!
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