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Biological Response of Cynodon dactylon Vegetative
Propagule to Simulated Flooding
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Abstract : The changes of Cynodon dactylon propagules under flooding were studied in morphology and biomass.
Results showed that the stem length increased with increasing of flooding depth, whereas leaf number decreased
obviously. Flooding duration had significant effects on leaf number, stem diameter, and ratio of stem length to root
depth, but not on branch number, stem length, root depth, stem node number. The aboveground biomass and total
biomass of plants decreased significantly with the prolongation of flooding time, but the underground biomass of
plants changed little. Plants of all the treatments could survive and recovered after flooding. However, stem length,
root depth, branch number, stem diameter, leaf number, leaf length, leaf width and ratio of leaf length to leaf width
all decreased significantly with the increase of flooding duration during recovery, so did the stem, leaf, root
biomass and total biomass. But node number and leaf number of plants showed no significant difference among
treatments. It suggested that Cynodon dactylon had strong toleration to flooding by prolonging stem, changing leaf
shape and reducing biomass.
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HERFFBRRNERBE ., Different letters above bars present significant difference. FEl[W]. The same as following Figures.
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Fig. 1 The response of growth of Cynodon dactylon to flooding
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Table 1 The variance analysis of flooding duration effects on plant morphological characteristics
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Fig. 2 Effects of flooding duration on leaf number, stem to root length, and stem diameter of Cynodon dactylon
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Fig. 3 The effects of flooding duration on biomass
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Table 2 The responses of morphological characteristics to flooding duration during recovery
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F ¥ Node number 1863 £1.07 1688120  2025x1.74 19.00 £1.45 df =3;F= 1.007;P=0.404
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A ¥ Leaf number 1950 £3.62  17.13+3.06  12.00x1.41 10.50 £2.43 df =3;F= 2.368;P=0.092
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3% Leaf width (cm) 0.48 £0.02 046 £0.03 0.48 £0.03 0.390.01 df =3;F= 4.128;P=0.000
MHK/3 Leaf length / width 17.16 £042  2197+1.40  2040:0.89  21.06 +0.68 df =3;F= 4.795; P=0.003
ZER/ARK Stem kength / Root length 1.79 £0.36 13920.11 228 £0.12 352£051 df =3;F= 8.088;P=0.000

KREHLARBEZRP<0.01), BAKNZETHRS
R EEEF ), KE10 dWHEKKES
o BR B RT3 2K T /K ¥ 30 d F1 50 d B9, 1B
Sk g HRad hE, K # 10 d.30 d BYZRK O IE
1, MZKHE 50 d BRI ;K 30 d MBS
WREES,BEESTHELAHE; W PEE
7K 8 i [B] A 3 vs /L s X BE LK HE 10 .30 d B9
RELBEER, BERKTKES d;ZEZKSBKKH
HPAZKHE 50 d i, HEAHRI TR EER

2.5 1R E BB ay £ Y E Xk i# B W 2

KRB R G, AR SR E A K, RS
100% MFFIE 28 (B KB ) 3k B BAE Mk A ) &
KR RIE BERW(P <0.01), F4ES5BEY

B BRI REE 7K I a] B A T A8 (] 4). R
GiRE R E HAEYRANB AR LI R >
30 d>10 d>50 d,

3 e

VYIS KHE 38 B 2 A — R Bt 2 5 B
WA %, BB AR A, TR
BRI LT REN Z MM SR B A
TEAS = R R AR T R 0 40 ) B RS LK YE B
Bio KEEA T R TR R E R 1 TR
52K ZERARK U RR SR BR AR S,
T A BCS M SR T o KR, A58 A 25 B
B SR AR 52 R R, W R A K LS



18

R0 184 0 5 M 57 B A AL 7 159 2 2 i 19

HUE Biomss {2)

: Root
Stem
Leaf

B Whole

H}%:%ﬁ

gﬁ%ﬂ

ab

B Control 0

e

Nt

MR Flooding days

B4 REBBoKEN XA YR
Fig. 4 The effects of flooding duration on plant biomass during recovery

R ’cﬁﬁfrﬁ%ﬁr_%ﬁi$%ﬂuiﬁr‘7ﬂﬁﬂﬁ
BREFE, FERMFREAFRBBEIHR, RA
ERALTLBE RIgdR m ™ M F R %
HZEREREHRAEKETER/ELE, HYED
RTaRBAEYERN I, 4R IER 0 A& BT
U K, T AR MR b 53T A Y
B A B W, AR R A ) 8 ok B2 B>,
BRI EZ M L F =, LY RS —
77 THG 2 H T K T A B R 6 b R v 2R SR
=, 75— 77 R K W (AR i AP W T # A Y
BRYR AR DY,

YR Bt , AKFEXHH T AR B 77 BAH R AR K
RAEBEEM, CHE SN REEEKRES EYE
MRER BEZS . HEE KN BB, 2T R
TR R AR NG BT 7K HE AL T B 0 F AR AR
MK R AR T , B RE A . IRE IR f F
R R A i A AR A SRR K S Y JE— 2 i
B, BEE R E AR IE X WAL BB R, B
ERERFRAMT RGBS, THT
8~10 3y B 7K M B T /5 HF 18 101 B B9 A 25
SE 30k
[1] Dai F X(BRF E), Xu W N(F3C4E), Chen F Q(BEFH ). A

discussion on the restoration of riverbank ecosystems in the Three
Gorges Reservoir [J]. Soll Water Conserv China(H B /K + £ %F),
2006, 12: 6-8.(in Chinese)

[2] Yi Y H(&RF4E), Fan D YRR ), Xie Z Q(iff558), et al. Effects
of waterlogging on the gas exchange, chlorophyll fluorescence and

water potential of Quercus variabilis and Pterocarya stenoptera [J].
Acta Phytoecol Sin(HA/A:755£451), 2006, 30: 960-968.(in Chinese)
[3] Drew M C. Oxygen deficiency and root metabolism: Injury and
acclimation under hypoxia and anoxia [J]. Ann Rev Plant Physiol
Plant Mol Biol, 1997, 48: 223 -250.
[4] Kozlowski T T. Plant responses to flooding of soil [J]. Biol Sci,
1984, 34:162-167.
[5] Yordanova R Y, Akxieva V S, Popova L P. Influence of root
oxygen deficiency on photosynthesis and antioxidant status in barley
plants [J]. Russ J Plant Physiol, 2003, 50: 163-167.
[6] Close D C, Davidson N J. Long-term waterlogging: Nutrient, gas
exchange, photochemical and pigment characteristics of Eucalyptus
nitens saplings [J]. Russ J Plant Physiol, 2003, 50: 843 -847.
[7] Anella L B, Whitlow T H. Photosynthetic response to flooding of
Acer rubrum seedlings from wet and dry sites [J]. Amer Midl Nat,
2000, 143:330-342.
[8] Jackson M B, Armstrong W. Formation of aerenchyma and the
processes of plant ventilation in relation to soil flooding and
submergence [J]. Plant Biol, 1999, 1:274-287.
[9] Malik A I, Colmer T D, Lambers H, et al. Changes in physiological
and morphological traits of roots and shoots of wheat in response to
different depths of waterlogging [J]. Aust J Plant Physiol, 2001, 28:
1121-1131.
[10] Groeneveld H W, Voesenek L A C J. Submergence-induced petiole
elongation in Rranex pdlustris is controlled by developmental stage
and compound [J]. Plant Soil, 2003, 253: 115-123.

[11] Chen F Q(B&F51%), Li Y(ZEK), Qe G W(EBHR), et al. The
morphological responses and endurance of Polygonum hydropiper
to flooding stress [J]. J Wuhan Bot Res(RIUE #7122 BF5%), 2008,
26: 142-146.(in Chinese)

[12] Crawford R M M, Brandle R. Oxygen deprivation stress in a
changing environment [J]. J Exp Bot, 1996, 47: 145-159.



20 Rl R Y 4R

F18%

[13] Chen F Q (575 &), Xie Z Q (#f %X #&). Physiological and
biochemical characteristics of Myricaria laxiflora, an endangered
species in the Three Gorges Reservoir Area [J]. Guihaia(J] P44
#1), 2008, 28: 367-372.(in Chinese)

[14] Chen F Q, Xie Z Q. Survival and growth responses of Myricaria
laxiflora seedlings to summer flooding [J]. Aquat Bot, 2009, 90:
333-338.

[15] Institute of Botany, Chinese Academy of Science( BBl BEiE
YJBFFEB). The Picture Index of Senior China Plant Vol 5 [M].
Beijing: Science Press, 1985: 1-177. (in Chinese)

[16] XI5, AL, TRRE, . REFEMTBHERERITZH
F 7. PE#IL, 2003(4): 41-42.

[17] Lin Y F(X =04), Lin Z X(XIIE#). Adaptability test of Cynrodon
dactylon (L.) Pers. in the ebb and flow zone of the Three Gorges

Reservoir under extreme conditions [J]. J SW China Norm Univ
(Nat Sci)(FIRIRM AR HABHEAR), 2005, 27: 661-663.
(in Chinese)

[18] Parolin P. Submergence tolerance vs. escape from submergence:
Two strategies of seedling establishment in Amazonian floodplains
[J]. Environ Exp Bot, 2002, 48: 177-187.

[19] Lin KHR, Weng C H, Lo HF, et al Study of the root antioxidative
system of tomatoes and eggplants under waterlogged conditions
[J]. Plant Sci, 2004, 167:355-366

[20] Marick B R, Lee R W. Aerenchyma development and oxygen
transport in the estuarine cordgrasses Spartina alferniflora and S.
anglica [J]. Aquat Bot, 2002, 74: 109-120.

[21] Vartapetian B B, Jackson M B. Plant adaptations to anaerobic stress
[J]. Ann Bot, 1997, 79(Suppl. A): 3-20.



