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Ecophysiological responses of vegetative propagule of
Cynodon dactylon to simulated summer flooding

CHEN Fang-Qing!, HUANG You-Zhen!,
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( 1. Center of Ecology and Environmental Science, China Three Gorges University, Yichang 443002, China; 2, Key Laboratory
of Vegetation and Environmental Change, Institute of Botany, The Chinese Academy of Sciences, Beijing 100093, China )

Abstract; The ecophysiological effect of summer flooding on vegetative propagules of C. dactylon was uncovered
through control experiments and its photosynthesis and other related physiological parameters were determined. Re-
sults showed that vegetative propagules of C. dactylon {ell into dormancy during summer when stressed by summer
flooding. Flooding duration had a significant effect on transpiration and leaf temperature of the recovering vegetative
propagules meanwhile flooding depth significantly affected its photosynthesis, stomatal conductance, intercellular COz
concentration and leaf temperature, Simulated summer flooding also resulted in the significant change in photosyn-
thetic pigment content. The photosynthetic pigment content of flooded vegetative propagules was higher than that of
controls, so was the fully submerged plants than the half submerged plants. The ratio of Chla to Chlb also increased
with the increase of flooding depth. It indicated that vegetative propagule of C. dactylon had a good ability to recover
growth and physiological activity and was a good species that could be used in the ecological restoration of hydro-fluc-
tuation belt in hydropower projects.
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Table 1 Descriptives and ANOVA results of different water-logging times on the chlorophyll
and carotenoid contents of Cynodon dactylon plants after regrowth

5. B [ HRE 2 MHEE b MHEEFE a+b KPP E BRE a/b MHERE/EHE MR
Flooding time Chla (mg/g) Chlb (mg/g) Chla+b (mg/g) Car (mg/g) Chla/Chlb Chl/Car
Mean+SE Mean+ SE Mean+SE Mean+SE Mean+SE Mean+SE
%} B Control 1.4740.16 0.3240.03 1.7940.19 0.36%0.04 4,6640.17 5.02+40.23
40 d 2.29+0.11" 0.4640.02* 2.7540.13* 0.5640.03* 4.80+0.15 4,86+0.02
20d 2.3240.15* 0.4610.03* 2.784+0,17* 0.56740.03* 5.0440.10 4.8540.03
10d 1.9940.11* 0,4140.02* 2.3740.12* 0.5140,03~ 4.98+40.04 4. 88-+40.04
Total df=3,F=8.86 df=3,F=7.23 df=3,F=8.76 df=3,F=9.062 df=3,F=1.88 df=3,F=0,45
P=0.001 P=0.003 P=0.001 P=0.001 P=0.174 P=0.721

*RTEEFBEFKTEOS L KR EFEHFKFEOIYE, TH.

* P<C0.05; ** P<C0.01. The same below.

®2 KRERTRARKREEKHEFREBTENNEGR
Table 2 Descriptives and ANOVA results of different water-logging depths on the
chlorophyll and carotenoid contents of Cynodon dactylon plants after regrowth

WA WK 2 WRED  M@EKatb  KBIBNK  WGR o/ WHRK b WRE/ KNP bR
Flooding Chla (mge+g!) Chlb (mg:gl)Chia+b (mge+g!) Car (mg-g?!) Chl a/Chlb Chi/Car
depth Mean+-SE Mean+SE Mean+SE Mean+SE Mean+SE Mean+SE
X B8 Control 1.4740.16 0.32+40.03 1.7940.19 0.36+0.04 4,66-10.17 5.02%0.23
A ¥ Half flooding 1.39+0.02 0.31+0.01 1.70+£0. 03 0.34+0.00 4.4740.12 4,99+0.06
4% Submersion  2,29+40.11* 0.46+0.03* 2.754+0.13** 0.56+£0.03" 4,8040,04* 4.88+0.02
Total df=2;F=20.21 df=2;F=11.94 df=2;F=18.92 df=2;F=18.23 df=2;F= 4.24 df=2;F= 0.30
P=0.000 P=0.001 P=0.000 P=0, 000 P=0.04 P=0.75

%3 RESAFERKHEEKASEESFESTER
Table 3 Descriptives and ANOVA result of different water-logging times on the photosynthetic
characteristics and related indicators. of Cynodon dactylon plants after regrowth

K ¥ i g] BAMIEGHE SILBE e CO, W EE MR B byt
Flooding Pmax (pmol e m?s?) Gs (mol » m? «s!) Ci (pmol » mol?) Tleaf (C) Tr (mmol « m? « s1)
duration .~ Mean=+:SE Mean=+SE Mean+SE Mean+ SE Mean+SE
%t i Control 13.84+40.73 0.1240.01 230.40+9.75 24,3940.12 2.1140. 20
45d 16,9040, 93 0.1540.01 202.6019. 80 23.4440,17* 2,9340,21"~
30d 16, 60+0.67 0.1540. 00 209.60+17.11 22.80%0.26* 2.5540, 26 =
15d 16. 6040, 92 0.1540. 01 203.60+£12. 68 23.35+£0.24* 2.914-0.06**
Total df=2,F=3.07 df=2,F=213 df=2,F=1.04 df=2,F=10.23 ~ df=2,F=3.99
P=0.058 P=0.131 P=0,402 P=0.001 P=0,027
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Bk B0 Ot A R R 2 B A1 R AR Bl 7K 88 T K R
BER S T, e — XA B AR R
REZEZA, I FRE TR RE CO, lET
Fe SRALRBEEFSE. ook ¥ B[R] 2K B A A A
M R BE B R R 3k B K, TR BB X R
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x4 RERTEARBKEEEKRXAGEEFEZEINER
Table 4 Descriptives and ANOVA results of different water-logging depths on the
photosynthetic and related characteristics of Cynodon dactylon plants after regrowth

KR Bk A R Y HiE] CO, K AR Bk
Flooding Pmax (pumol + m?2 + s1) Gs (mol » m? - s1) Ci (gmol « mol!) Tleaf (°C) Tr (mmol » m?2 » 1)
degree Mean+SE Mean+ SE Mean+SE Mean+SE Mean+-SE
St 8 Control 13.844£0.73 0.1240.01 230.40+£9.75 24.3940.12 2.1140.20
A5 Half flooding 13.2040. 89 0.16+0.01* 290. 40421, 27" 22.3640.63* 2.32+0.26
4 ¥ Submersion 16.9040,93* 0.154+0.01* 202.60-+9. 80 23.444£0.17 2.9340.21
Total df=2,F=5,39 df=2,F=4, 82 df=2,F=9.39 df=2,F=7.04 df=2,F=3.71
P=0.021 P=0.029 P=0.004 P=0.009 P=0. 056
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