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Abstract; Taxodium ascendens and Quercus variabilis ( Cotk Qak) are very important species distributed in the subtropical
riverside and drawdown area of reservoirs and ponds in China. In this study, to investigate the effects of waterlogging on the
eco-physiological processes of these two species, the maximum net photosynthesis rate, apparent quantum yield (¢),

apparent carboxylation efficiency( CE) , content of soluble sugar of root/stem/leaf, Leaf Mass per unit Area (LMA) as well
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as the root activity of these two species under waterlogging conditions were measured. Waterlogging caused a persistent
decrease of maximum photosynthetic rate of Cork Oak (on the 50th day of waterlogging, the value was only 9% of control ).
In contrast, there was no significant difference of maximum photosynthetic rate between waterlogged and control seedlings of
Taxodium ascendens. It was shown that; (1) the ¢ of Cork Oak was decreased by waterlogging (6 days of waterlogging
decreased ¢ to 59. 9% of control, 26 days of waterlogging decreased ¢ to 40. 9% ), while waterlogging caused no
significant change of ¢ of Taxodium ascendens; (2) under normal conditions, the CE of Cork Oak was approximately
(0.331 £0.075) pmol m >s 'Pa”", waterlogging induced a persistent decrease of CE (10 days of waterlogging decreased
CE to 22. 1% of control, 30 days decreased to 16. 8% ) , while waterlogging caused no significant changes in the CE of
Taxodium ascendens ; (3) the soluble sugar content of the root/stem/leaf of both species also showed kinetic responses under
waterlogging stress. At the beginning of waterlogging ( 10th day) , the soluble sugar content of the leaf and root of Cork Qak
was less than the control ; afterwards, it was higher than the control. Comparably, the soluble sugar content of stem of Cork
0Oak was higher than control during the period of treatment. As for Taxodium ascendens, the soluble sugar content of root/
stem/leaf was not significantly different between waterlogging and control; (4) The LMA of waterlogged Cork Oak was
higher than control, while there was no difference between control and treatment of Taxodium ascendens; (5) compared
with control, the root activity of the waterlogged Cork Oak decreased persistently. While at early stage of waterlogging, the
root activity of Taxodium ascendens was reduced to some degree; afterwards, it was higher than control , which might be due
to the emergence of adventitious roots. The results above indicate that Cork Oak was more sensitive to waterlogging than
Taxodium ascendens. This study indicates the underlying mechanisms contributing to the decreased photosynthesis rate of
Cork Oak at the early stage of waterlogging, include the decreased apparent quantum yield and decreased apparent
carboxylation efficiency. In addition, the feed-back effect of accumulated carbohydrates in leaves on the photosynthesis rate

of Cork Oak may occur during long-term waterlogging.

Key Words: Taxodium ascendens ; Quercus variabilis; simulated waterlogging; eco-physiological process
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A 15 ml Z848K , e K Z B 20 min |, BUBYE AT, ALUR A 100 mL B, AR K R EEOR , €4
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MRt R B ARk, R T RILR BRI ZE  Fig 2 Effect of waterlogging on maximum photosynthesis rate in
f/ﬁ\’j@ %Xﬂﬁ?%’l%( ‘P) , }ily%Tﬁ'f; %mm ;F.IJ A ﬁ'ﬁﬁﬁﬂg% seedlings of Quercus variabilis and Taxodium ascendens( mean + SE)
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Fig.3 Effect of waterlogging on PFD vs. photosynthesis rate curve in seedlings of Quercus variabilis and Taxodium ascendens( mean + SD)
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—¥— 30K kAL HE 30th day waterlogging —A— 30K K 30th day waterlogging
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Fig.4 Effect of waterlogging on Ci #s. photosynthesis rate curve in seedlings of Quercus variabilis and Taxodium ascendens( mean + SD)
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WEHRES RN 12.2% 240 A TR 3% B2573 82 (p <0.001) , THAZH F 7] v M0 & 2 54 R AL
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B "1AFER Leaf control ZEXTHR Shoot control E— HHR*FHR Root control
1 W#E7K Leaf waterlogging SN ZEW/K Shoot waterlogging I ¥R Root waterlogging
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Fig.5 Effect of waterlogging on soluble sugar in seedlings of Quercus variabilis and Taxodium ascendens( mean + SE)

SR 1. 41 4% (p <0.001) , TirAZ 3 HE S5 AL R 22 AR B3 (p =0.156) o
2.4 VKA TRE Y M T AR RS S B

VKBTI B AR R L 2 (LMA) AL BEFIXT IR B 2 R A B E, KEIKE, K LMA & T xR A
ZR B, INEKE 50 KJg, B R AR H B9 BN 1. 176g/cm® , 2N IRAY 134.29% (P <0.001) , TideAZnt
H LMA B EFHEZRARBE (p =0.722) ,¥/KE 50 RibAZH s -8 N 1.228 g/cm®, TSt N 1. 152
g/em’ . BRBIAMRIFIAE HLES , M2 i LMA B TR B

I 2 RS B8 Quercus variabilis Bl. control 1772 it xf B8 Taxodium ascendens control
T # Rz BRI IK Quercus variabilis Bl. waterlogging SN {57k Taxodium ascendens waterlogging
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Fig.6 Effect of waterlogging on root activity and LMA in seedlings of Quercus variabilis and Taxodium ascendens(mean + SE)

I Y K Bt V] E 38, A B MR AR 2R T 0 ST T B, B0 K 50d B, #2 B #RAR AR 36 F124 (0. 0362 +0. 0017 ) mg
g ' h T U TIREY 37.2% (p <0.001) . TMAZAR A& TG HNTE MK G 4 10 RitusA T MEEE B, 5k
7K 50 RIS ALBREIHR ATE 5 59(0.0943 £0.0019) mg g~ 'h ™", EXT IR 148.8% (p <0.001) ,
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TR CHRIRE W K R T ARAH N o A CE ™ >,
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10d P9) AR BERE TRSSAFENRETHRXRER, MPHIKIEKFECEAEETRYER
MEHE T RUBE TR RNETIE TR SRR NERACE =Y F KPR RSN A A HASHE R,
BRI EHRAK (L ~10d ) FEORAERTREEAEEASREMUEESLSEN TR, taf
THRUBCEN TR ZNE FREN TR (INEKSE 6 REWE FRCRIMREAXTIRE 59.9% 24 (P <
0.001) ) ot #2, M H = FH7E KSR IHREREM DL
3.2 AR AR A K AL 28 it B (LMA) b9 4 38R B 404

5 Kozloski"" BYL& —3K , K EIME K BT A SR A E R T BAOLAAEASREER TS
B VRALR EME TR THRMRES, B EEHE T HERER AEa =Y ik R RS
A E BN R BRLEIF AN RE . KEEKFECRT R AR LMA Fosafzmt B IR TS HE S 85
JE i EARE R EAYEE 2 (E S, E 6) . LMA EAM W REREZ —R A WRKASHRE, X F
RETEREEFENARES I  EREES T ERRERKENSE" . A KFBKLEWHRE
L R R b SRR . AR UL, k2 LMA R fr M B K S TR M S B L R K,
XRBETENEE, TREMAEERKEA T A TRETE AR IUER(REEEKEERFH
I, EKBWER) , N A K EAR Z3 6], BEMRIE T BERNFEX R, WTRERTS , B K0S
A LMA RAS T AT VA Hbs & B 2008 TR, T RRJR B LMA ME AL &8 TR

KEIBK G T, AT NSRRI EEES &5 TR, M SN2 R0 EEES 8485
STRZEIHZERARE, XRS5 Barta'®' il Castonguay' ! B4 RARML, BB T 1 BARARAGTE ) T HERYR
JBE 0 ks T 1 Ho 2 AU S U B 0 B9 TR AR, Barta'™, Castonguay'™ LA R AB 55 9 45 R 5 Barclay''™ 71
Islam''® (2% SAR R, VT BRI ME /K bl S BURA9E 0 T MEROTRE FITHAS 153 B h (it IR IRE ) ) TR
PR AR R (R K BURBI R ) BA R, B R Rz e ) Cak ERYEE ) TREREER
— 8 HRRFR T D TR EEER K,

Schmull F1 Thomas'"™ AR 2 $RETHMEKEY LMA b IR MK BRI ARLE, e T RRREZ — R H
BERITHEBRT —MANTRERES, X FEE AN AERE S KB KOEREA R, SR
SRESI 7 Poot FI Lambers'! (2518 , BB B — ST S M AW E HATHE R AR M Ah LMA #3788 kA
RETE R AE =T B REE,

3.3 FRHEYEKECEIFBRRE B U SAERTEZ B R R

e BE AR ROAR R 15 ) B VK R B3 N T B, A2 M e T RS B, X S E LR AP AT A
FERRAE O (KR K BRI B, IR MER) . HTFERBNBE RS E, KR RS &
IR EIWRE B RUEIAN T RAHENBRRE N ER . XFERTENRARAMAZRRQBESE, K
FIMR, Rk FEE LA TR MR ARG INER TS HEEE LB RERE KA Tk
AFEFENABAFYINEX, T EHRR RS 0T RES5HA S0P 3Z 206 T SRR R 2 8
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WA RN,
3.4 SHEEZKEURR BRI BB AR FE TR SR T 9 X MR R AL B HAt A B A R
RENOCEEBAESSHORE I BAFR T XK BURB R, (B HEK 50d SRR 3 80U BRIFHIFET , X
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