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Effects of Waterlogging Stress on Leaf Gas Exchange Parameters of
Four Kinds of Garden Greening Seedlings

GUO Shuhong'*, XUE Li*, YANG Zhenyi*, ZHANG Rou’
(1 Pubang Landscape Architecture Co.,Ltd., Guangzhou 510600, China;
2 College of Forestry, South China Agricultural University, Guangzhou 510642, China)

Abstract ; Effects of waterlogging stress on leaf gas exchange of Michelia chapensis, Schima wallichii, Rh-
odoleia championii and Cinnamomum camphora were investigated so as to understand the physiological
mechanism of waterlogging resistance of these four kind seedlings and provide a reference for the selection
of waterlogging resistant species in southern China. The results showed that net photosynthetic rate ( Pn)
of the four kind seedlings tended to decrease with increasing waterlogging time. Pn of M. chapensis, S.
wallichit, R. championii and C. camphora reached their minimum with values of 1.87, 0.43, -0.26

and 0. 62 wmol - m~? « s~' respectively, in 35 days under waterlogging stress, and their stomatal con-

ductance (G.,) tended to decrease with values of 0. 032, 0. 005, 0. 008 and 0. 006 mol - m ™ - ™", re-
spectively, in 35 days under waterlogging stress; intercellular mole fraction of CO, (x,) of M. chapen-
sis,S. wallichii and C. camphora decreased followed by an increase, whereas x, of R. championii con-
tinuously increased; with increasing waterlogging time, transpiration rate (Tr) of M. chapensis, S. walli-
chii, R. championii and C. camphora tended to decrease with values of 0.04, 0.13, 0.02, 0.10
mmol + m™> + s7", respectively, in 35 days under waterlogging stress. The waterlogging resistance of the
four kind seedlings was evaluated using principal component analysis, and the order of waterlogging re-

sistance was M. chapensis >S. wallichit > C. camphora > R. championii.

Key words : waterlogging stress; seedling; gas exchange parameter; analysis of principal component
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Tab.1 General characteristics of four seedlings cm

D Frys R 25y ek e

REGS% 0.66+0.11  51.83+6.73  10.90 =2.09

AR 0.45+0.05 48.54+6.79 11.85+1.35

ZIHA 0.40+0.07  37.38+4.34  10.27 +2.17

kit 0.55+0.11 37.38=11.64 13.41+4.75
1.2 KA *

2009 4 10 H 23 HIFLE, B DR EHCE KR
GBS R IEA — EY 24 BRA A K 75 2k
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Xof MR R I 2 HE e K 1O, PR X IR B B A 15K
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PEBUA KRB — B 5 BRAD T, ARk 4 1 T
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i R BRI 20 ~ 25 °C R LG, ik
91 000 wmol - m ™ - s™' CO, f¥JEE IR 2%k Ky 400
pmol + mol ™', #4500 wmol « s~

B Ab PR AIVE B B Microsoft excel 52 Ji%, Dun-
can’ s Z5 1 LU BCFN 45 U462 45 2R 19 32 0 2 B
Y1 SAS 9. 0 Bk R GE5E .
2 ZBRE5SW
2.1 KERMBIT &L EIEZE (Pn) 50D

Bt Jolr AL FsF [B) 386 00, 4 R 2l B 1Y P 5 2 R RE
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KIREE T (0 d) SR B &% A0 L0 A KR AR Y P
A3y 5.16.7.37 4.31 F14.38 pmol + m™> - 57",
LI P s K, LA AR /. 35 d B 4 R4l Y
Pn Y3k B /ME, 454 1.87.0.43 . —0. 261 0. 62
s™' HUXT IR R R T 63.76% \94.10% |
106. 04% 1 85. 77% . Horpr, IR B & SR eI, ¢t
K, LA B Po Ay SA{H, 26 B LG IE 45 1 0
WK TR 3R, Proi b 25 IR 7 d J5 2R &
TR LA LLAR AR 41 1 P %5 35 d B B 3
TP <0.05) , 5 B EAL T X (P <0.05) , 43
k5T BRI 70. 09% 32. 12% 23.97% F156. 72% .
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Fig.1 Changes of net photosynthetic rate under waterlogging stress
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Fig.2 Changes of stomatal conductance under waterlogging stress
2.3 JkiEhMB 3T 4B B BE CO, EE/R 5T (xco,) HY
A

0 d B o B B 58 ZLAA] ZLRLA R I ., 53 1)
k1 285 296 224 #1221 wmol - mol ' (& 3). K% i
THEF RIS, AR B SR weo, SRS T, & A B
B weo, IR EMCT X HR(P <0.05) ,14 d By 353 5
/IME 218 pmol - mol ™ , LU RN % 23.49% ,35 d Bt
A 247 pmol + mol L HEXTE R R 13. 26% 5 4140 xmzﬁiﬁ
Fefa 7,14 .21 28 d B B K TX (P <0.05) ,14 d
B ik £ B /N B 243 pmol - mol 7', BE XF IR R FE
17.90% ,35 d i} & F+ 2 5 %5 B8 AH [W] K S, o 294
pmol + mol ™' s LRI e FFLE LT, 45 it B B
BE® T XM (P <0.05),35 d i ik 3| 574
wmol - mol ™' {5 AL, HeXT B _ETH T 60. 96% 5 Ky
) xco, 56 B G TH, 14 d I 3K 3 & /0 fH, 190
pmol « mol ™' | X RE T [ 14. 25% . 35 d Bk KA,
FoXof BR W 25 4 15 39. 39% , oAt b R 5 2 v Tk R

(P <0.05). d el R o al A, 214 AR B 2 SR
%o, MR/ N S Z LA AR R AKIZ T d ), 2R
YRR weo, B35 LT AR A B 5 TR IR B
EOR LI LA AR A [ o, 5350 D 38 BEY
90.97% .86.78% ,104. 70% Fil 124. 64% .

700

TOF mEa% H
s
g
; 0 1 1 1 1 1 J 0 1 1 1 1 1 ]
g 7 14 21 28 35 42 7 14 21 28 35 R7
= 700
g 700 a A
= FARSY N
a
3 -
50 e od d b b b
0 1 1 1 1 1 1

7 14 21 28 35 42
s/

A AARE B, N — RN SRS, RN EF AR H
(Duncan’s Z & L, P >0.05).
&3 KA T 40 B CO, FE/R 43 ER A2 4k

Fig.3  Changes of intercellular mole fraction of CO, (¢, ) un-

7 14 21 28 35 R7
fld

der waterlogging stress

KRB XTI 2R B R ( Tr) B0
Wit Jip 360 HsF () () 28 L 4 FR A BTk B Tre 3442
TR, HAR D E LT X AR (P <0.05) (& 4).0d
AR B 58 LT AT LA AR RIS 1Y T 3351 0 3. 04
2.67.2.77 F10.83 mmol - m™* - s™'. £ 35 d B} Tr
P35 B AR A, 43 51 0.04.0.13.0.02 F1 0. 10
s BB R R 98.71% . 95. 02%
99.29% F187.71% . k5 7 d J5 , RO A S 35 d i)
] —AKFAh HoAth 3 Fhgy i i Tr Y83 EFH(P <
0.05) , LA iR B &5 L7 (LU AL AR RN &) 1 1 Tr
Ay 55t BRI 16. 57% 10.95% 5. 15% F145. 44% |
PR ER T X (P <0.05).

2.4

mmol + m

REARE

7 14 21

#Mscx/(mmol - m” - s™)

0
7 14 21 28 35 42 7
tymld

14 21 28 35 42
lynld
B AERE R, VA — DR W CFEH, R ER AR E
(Duncan’s Z & L ,P>0.05).
B4 KHEHra T 2508 A0 2

Fig.4 Changes of transpiration rate under waterlogging stress
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Tab.2 Principal components under waterlogging stress on

leaf gas exchange parameters of seedlings
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