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PLARHIE X F A Fo,.Fm' .Fv . ETRGEUEA BT
fERE RO 3 R EE , BULFE(E.

1.3.2 HMYALEKERNNE KrEMED MR
CAT A 48 5 A k7)) MR BN 5, 2818
TR, AT /5 7 R PR & 1B Rl F 6
JEE G g A 105 CHEEMA P+ = a &,
HHETRERERSMNFTFHREm .. HP4
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L.3.3 MHERFEWINE HSREEMNER
FAe e ikt £ A A AR B 4% B 0.05 g B B
PG AR, I AGE & 80X ERAN/ 4 CaCO, BF
BERAIHE . A SONTAEE A E 10 mL, $#25]
J6 5 EIRER 2 mL B FRE AR YR SR IR B (A 1 R
BEMAGEEM O% W B # — £ 17 B,
3000 remin ‘B 5 mn, H SP-756P 43600 FE
T, 7E 440,645,663 nn A0 2 4 o (A I 6 AE L THB AT
ﬁ% a.b %ﬂ%ﬁﬂ% I\%E@/H\%o Ci=12. 7><A663 -
2. 69445 3 Cs = 22. 9Ass — 4. 68Ass 3 Car = 20. 2Ags
8. 0244533 Cx = 4. TAyy — 0. 27Cs16 :Tit ':F' s Ca Gy
CA—»—B\CKﬁZ}’%u%E/j—'\‘H‘I"%? a‘ﬂ‘[‘%? bﬂ‘l’%?(aJﬁb)
FRIAE PRAWEE . Ass Ao A FHIRR AR
WWRAE 663,645,440 nm f R EEME, MHRESE
(mg » g D =FFHIRE (mg « L) XFERA A (mL) X
07 E .,

L3.4 WIESEMNE H0.05 g Y&,
fin10% TCAQOY M =R Z )2 mL BEES) 3K 5
A 3 mL TCA #t— BT B, BF B8 J5 BT 1550 K ¢
3000 r+ min ' T B0 10 min, bW AL S 3R B
. RE B ERB RN EE® 2.0 mL T %E
R, A 0.5% TBA. 5% RALE L 2B B
W 2.0 mL,IRAJE TR LR 20 min, TS K
JEB L, BT 532,600,450 nm K Tl E
OD{H. XHELL 2 mL KA EBUR™S . N _B%®
B C(pmol « L") = 6.45 (ODs; — ODsyo ) —
0. 560D;50 MDA (pmol « g7 ) =C(pmol « L™") X ##
BRI L /Y HS R () .

1.3.5 EAYEPOD)FEHEMNE B®RY
il £ FRER 0. 05 g fFMiBT -, A 4 mL 4§ pH
7.0 PBS(50 mmol « L™ () BEBR 2% 00D , VKIS BF S
15 000 r  min™ ' BS.0» 15 min, BSR4y b 35 W P T 8IS
P . POD WEH M E 7€ 3 mL R ERH,
fmA 0.3% H,O, (% 0.5 mL 30% H,O, fin A pH
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7.0 PBS £ 50 ml)1 mL.0. 2% @B Al FR 0.2 g fn
BIAE A pH 7.0 PBS Fig i, 100 mL ¥%#)0. 95 mL,
pH 7.0 PBS 1 mL, & /5 A 0.05 mL B ¥ G 3
R, {0 5% 470 nm 4k OD HEhn# . # 1 min OD 30
0. 01 & L R—AHG 1
1.3.6 AAERMERER BittrRRNESE
W ERRKE,
L4 A5t

SR H SPSS 20. 0 B4 #AT RN R E 517,
2 #BRESW
2.1 AN[EVRE BE W K 0 A 3 X X 3R e B i 3R
Epin Al

MFERFEBEMLEAER KB PALK
WY A VR TR A A, %1
FHKBEMRETELEETRESE., BEK
WHMPEKREHZ WX EEEER, B2 K
TR, 7eAb3E 31 d J5 .52 /K o L A K
ZH A Lo I EH 43 31 R R 26. 74%6.28. 48 %, 33 1. B W
7K Jolr36 5 M XU E P B 1A PR R B R 1) & AT B
mEE Ve,

F1 EABENNERAHFRERESENZ I

Table 1 Effect of waterlogging stress on chlorophyll
1

content of Cassia bicapsularis mge g

AT11 AT21 AT31
%I CK 4.65240. 207a 4.43840.197a  4.589740.093a
IZEEAKWS SW 4.063F0. 133b 3.52740.223b  3.36240. 174b
P KEE MW 4341140, 074b 3.473+0.173b  3.282+0.087h

L AT11 AbFRSG 11 ds AT21 b3S 21 d; AT31 4bBR)E 31 d, a,b fRFE
S B EHAKE ,0=0.05, FH.

Note; AT 11,11 days after treatment; AT 21,21 days after treatment; AT 31,31
days after treatment. a,b represents the significance level of the difference, alpha=

0. 05, The same below.

2.2 WK BhiE X XTEP B S S B B )

2.2.1 ¥AKMAXT Fo BIfgm  Fo IR 7t/ M R
ST RIE/AN. &2 RN BEKEBARNDE
KA B2 T8/, H 2 41 Fo #MK T X R4,
Vi HA 223 8 K i3 Ak 2 DA S REALK T A 4 6 S RE A
F . WEE e At a] 38 00, 2 A~ Ab B4 Fo #B 2 BT
RS TR R T2 2 W /K 8 B, T R AL
THRER A M LN & S BE & 1 hn, Bt L) Fo
Fi.

2.2.2 WAKM:aX Fv/Fm M  Fv/Fm 264k
PRTYOR, B A VAR B LR 12
BN R R KR o 288 4 R R R PR 38 7R B Y
BRI, LI RM, EBALTE L0 dE. PE
TR 53T B TC B 25 22 5, Tl 0 BB /K e 4 L o iR
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TR T 3.8% ;B2 W /K 36 B ] A4 384 0, 8 7K 4k
HA K Fv/Fm BB N, EBKAHE 30 dF.5
REK W LA P BE KM 4 5 3 A B T 25 5 Bk
L HITFRRET 9.5%.7.2%.,

£2 FKEEITIIERR Fo B8

Table 2 Effects of waterlogging stress on Fo of

Cassia bicapsularis
hbyE AT10 AT 20 AT30
fHE CK 207.3934+1.033a  204. 747+ 1. 858a  205. 303=2. 500a
Rk SW o 177.88247.322b  183.237+6.590b  187. 052+ 3. 260b

KWL MW 181.23544.190b 184 40346. 624b  189. 94145. 681b
F3 BAKEMEXIWIERA Fv/Fm K&

Table 3 Effects of waterlogging stress on Fv/Fm of

Cassia bicapsularis
hb3 AT10 AT 20 AT 30
*HE CK 0. 76040. 011a 0.768+40.026a 0. 759740.013b
REEKME4 SW  0.731240.016b 0.69740.025b 0. 68740. 139
R KEE MW 0. 76240. 003a 0.72240.011a 0. 70430. 035a

2.2.3 WKBHEX oN B oN AR
SFHER Z B S PSIT (R R G BB BEJT T8
& TR I AR AR IR R . JEBh AR
FERCE N A B RIEUR B AR B ARSI
YRR . 3 4 R, 7EALIE 10 d fFHEK AL
BREAFINS R 22 N . BEE WK 30 I ] 4 3
K,oN TR, A3 30 d 5,3 oN B AR
AL 3 BEK LRI B R4 2 ML TC B 22 52
F4 BKEEI IR N BIR NG

Table 4 Effects of waterlogging stress on qN of

Cassia bicapsularis
hbyE AT10 AT 20 AT30
8 CK 2.18840. 471 2.25440.065a  2.220+0. 136a
BEEKHA SW 2.104+40. 239 1.50140.035b  1.47540.067b
K MW 2.01740. 579 1.52940.145b 1. 45940. 044b

2.2.4 WEKihaxl ETR ER#M ETR £RKE
T R, T BB G A2 BORE FP Bk [ S B RS
TAEBIFHY . R 5 R 10 d J5HEK A L
BRAY 2 41 ETR 8 WA 390, 3 5 B 8 1 ] A4 K
W BB RO S RE R MR AR BER Ml e Y
ST, B FE A BEK R 2 41 ETR {E#RE T % I

21, T K R E R, ETR [E#AG. 7E40HE 30 d /5
HEE KA ETR &AL, 24T R4 78.5%, 4%
FEK M ETR {E X B4 A0 87. 6940, X R KA
V] e S K R E AL 3, SRR R WO & He AL S B 3R
EmL ARG BER,

x5 FKBMEITNIERA ETR ERIRND

Table 5 Effects of waterlogging stress on ETR value of

Cassia bicapsularis
Pk AT10 AT20 AT30
%t CK 65.998+6.881a  68.53743.009b  67.90242.711a
BEAES SW  69.32143.805a  60.499+1.014a  59. 47843. 625b
K EEE MW 67.21743.341a 55.17143.686b  53.33643.181b

2.2.5 WAKMEN FY/Fm B m  FY/Fm' £5%
PSI1 B 3I6I2E8%, RYEE R~ PSI i K%
30 e, 3R 6 KU, Bl E W /K 30 B R B KR EE,
PSIL AHOGF R R e FFHE TR R X i
AR %7 i) F) 7, P AR VR WL SIE e B i PSTL A 3%
JeAbR, (R 20 d S5 3% B 7K W R v B K
Az L REER BRTXRA, S BANES
K BEARTE,
6 FKEMEITWIEREE Fv'/Fm' B9800

Table 6 Effects of waterlogging stress on Fv'/Fm' of

Cussia bicapsularis
hb3 AT10 AT20 AT30
¥+ CK 0.53740. 017a 0.55040.030a 0. 56540, 024a
IZEEKEL SW 0.5680. 0352 0.48540.013b 0. 44240. 027b
PEEAWEA MW 0.5464:0.034a  0.5000.018b  0.45340.011b

2.3 WK ihiE Xt L (POD) 76 44: 5 i

POD B ZHETHEYE AL ST T HE
PR EIREE, T R IERN K HO, P A
EEEBEMIEM. &7 RB, BKGHEE POD
SEZ8 I S5 SR TR RTHIAY AT RE R X
HA T 7K Tl 360 ) — ol 38 17 BB 7 5 DA 4 4k PN 45 R AR
=2 Al 7, (B 7 5 B3 A 49 66 19855 , POD 1
PEBWIFEAR ., 7EWEAKEE 32 d DUR . R IE K4
K ML I R) 25 SR\ 3 L A0 B I T R A
435 RA XTI 61.1%6.50. 5%,

=7 7K BB X W FEHREA POD iE 1R 0
Table 7 Effects of waterlogging stress on POD activity of Cussia bicapsularis
fhy AT12 AT22 AT32
M CK 1 283. 6674239, 153a 1 231. 0004220, 007a 1 285.000-197. 689%a
REKEH SW 1 523.667+133.695a 914, 667174, 969b 785.667+17.502b
KL MW 1 489.667+191.317a 699. 333428, 095b 649,000+ 17. 776b

2.4 WEKHSATHF =B (MDA) & BRI
MDA 5 BT Ay 3P A HE 4 6 3858 4 1 T R

FEREZ LR kA IR R d SEALAE FSR 55 iR A, A
28 SRR IR A S SRS B B h 2L AR
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FIHIFR/AN, B B R R, MDA R BB L , &
B SRR e S st . R 8 /W, kb 3
11 df5 BREKEHMS ERBHZRA TR EZR,
HE R & TA A, B a R ER, #T
FEK AR 2 241 5 X0 R4 2 18] i) 22 5 R oK, i
FEKMAMP EAKMAHZ BT AT BEEESR,
EAb3 31 d 5. R EK A MDA & 8 3 R4
F 2. 78 £, i BE K W 2H 1 MDA & &2 % B4 R
3. 32 1% . Ul BN ] fr) 8 7K R BE AR b2 P 1) o XS e
B MDA & & 742 7 ARl ma , R0 40 i ro B A e
FI B8 A (21~31 O, SRR A o AL AE R Y
RS K A T X B A RS2 A5

® 8 HWAEMENWIERA MDA £EHF N

Table 8 Effects of waterlogging stress on content of

MDA of Cassia bicapsularis
A AT11 AT21 AT31

pmol « g1

*tHE CK 0. 038+0. 037b 0. 041£0. 012¢c 0. 04140. 002¢
RZEEKMES SW 0.06220.016a 0.0900.033b 0. 1140. 005b
K MW 0. 088=0. 069a 0.11540.006a 0. 136=0. 005a

2.5 WAKMMEXTH S KRR

W S 7K B BRI 4 S WAE K 23-tR B0 Y A 3
TEH7 » BE ] 43t S AR M AR R AR AR . ik 9
A FE MK W iE AR BRI (0~12 ), WEH B Jr
FAKBARLX RAAA RS, w422 dfF.BE
KLU BEK FEALR I R &K B U BT Ry
B BRI A A SR BE . TEARRE 32 d
J& 2l WK iria AR B AY 2 AR A K 4 R

FHENXIRLLR) 1. 04 F5F1 1. 02 4%, X GEIA#E K B8 2
IO BRAEL R A P9 B 7K AT SUE e B AR AR 1 AR
TR,

®9 RKEMENIERAM &k ERIRE

Table 9 Effects of waterlogging stress on the water

content of Cussia bicapsularis

oS AT12 AT22 AT32
R CK 0. 8334-0. 010b 0. 8214-0. 026 0. 82740. 022
IZEKEL SW  0.86810.012a 0. 8494-0. 003 0. 85640. 034
R MW 0. 83140.016b 0. 830=0. 020 0. 84540. 025

2.6 WK E AL B AR Y A K R

AbEE 2 d 5, B K S £ A R R K A A R
FIT IR KM AL 3 AR I B I 4R
HBUEREIR . TR 4 d 5, FP BRI 4KE LA T
AR, KT DA BB IR T R i B
THERPRES R IBET 24 K, &
KA T B et M TKINE., 1
Ab3R 6 d )5, B K M AL AR IR BT T T IR M 2
BRI R B KA BB A T
WA, TEHR/KIHELRE 10 d 5, B BEK R EEK
TR B AR AR T 46 1 42 ¥ 7K ) 80 o 25 Bz AL
TP AR . B 1 3RBH, BEE FE /K b 3 it ]
MIER, TERKWIEE S, B KK, XETAER
PRIFTEK L, SR WU SE P B 15 I 8 /K PRI $ A3 2% 11
B S B RBAS A QR 52 T Y00 A AR, DT 245 32 9 2 41
WA RIS YR LR TEAR IR IE % £ BT

RN SW W KRS MW

__
SRS
—

—_
<
T

BAMRKE
Rooting length/cm

e B
AT12 ATI9 AT26
a4 #8 Stress treatment

D N BN e
T T T

AT33

SAEREE
Rooting quantity

ATI2 AT19
il 4058 Stress treatment

AT33

| SERKEMEERMENEHELES

Fig.1 The variation trend of the length and quantity of aerial root with the stress time
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HEERARERY R R R LS BE—E
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M2 AT TG L R 52 i A6 I 2 K 38
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AR AL AT EUL R B o XA AR A S . TR
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TR 1) 52 TE AR 26 » 3 Ul A 8 70 3 2 B 0L 2k
B G0 85 13 197 B8 1 A X Y6 RE 4 F) I BE 7, PSTT
B R RITE S Z B O6-E B T4 32 L AT i
PSIL SEFRAY B T4 38 B T HOREG, S BOL & 3R
T R

B USR] B TR HE BE ) AR W5 . B ol ™
A ARSI N W K BRI, AHR TC M AR 2K L R T
TEARAYEE BEK . — Bk UL, MK TR BE R A VR 2
B EBIBOR. BUADE TSGR 18 P KT
BB  XUSE B B 52 2 4 Jih 38 4 LU 38 B K JE AT BT
Wi AR 2 HZFDFRTERENER. BEW
SR PR UE B X, AT DUAR 9 2K L A4 s IR i
XUSELRE I B FiE s B2 A T EEAT A RO A2, i 2 1
WK BB R B A BOH O XU P B AR bR R R
—3¥,
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Effects of Waterlogging Stress on Growth and Physiological
Characteristics of Cassia bicapsularis

CAI Siqgi, LIAQO Feiyong
(College of Landscape Architecture,Central South University of Forestry and Technology ,Changsha, Hunan 410004)

Abstract: The chlorophyll fluorescence parameters, peroxidase (POD), malondialdehyde (MDA, chlorophyll
content, leaf water content and growth of Cassia bicapsularis seedlings were determined after treated with
waterlogging stress. The results showed that with the increase of water depth, the injury of stress of Cassia
bicapsularis plants gradually increased. After waterlogging treatment for 6 days,severely flooded plants all died.
After a month of waterlogging stress, Fo, Fv/Fm, gN of mild group and moderate waterlogging group plants
decreased compared with the control group, while ETR, Fv'/Fm’ downward after the first rise trends, POD
activity increased first as the stress time, then decreased. Leaf water content and MDA content increased
significantly compared with the control group,the chlorophyll content was lower than the control group. After
waterlogging treatment for twelve months in, mild waterlogging and moderate waterlogging group plants still
grew well and grew many aerial rooting to adapt to waterlogging environment.

Keywords : Cassia bica psularis ; waterlogging stress; physiological characteristics;aerial roots
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