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Abstract; During the period of water storage in the riparian zone of the Three Gorges Reservoir area (TGRA) , the nutrients
released by decomposing plants will increase the risk of eutrophication. Mowing before flooding is one of the effective ways to
reduce the risk of water pollution, but the effect of mowing on the recovery of dominant plants in the riparian zone of the
TGRA is not clear. We applied 5 kinds of water treatments including control ( CK), shallow flooding ( SF), shallow
flooding-control ( SFK) , total flooding ( TF) , and total flooding-control ( TFK) as well as 4 kinds of mowing treatments
including no mowing (NC) , stubble 30 cm (S30), stubble 20 cm (S20) , and stubble 10 cm (S10) to explore the effects
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of different mowing and flooding treatments on survival, growth and photosynthetic characteristics of C. dactylon. The results
showed that: (1) the survival rate of C. dactylon was=83.3% under different mowing and flooding treatments. (2) Mowing
and flooding treatments had significant effects on the morphological growth and biomass allocation of C. dactylon. Compared
with the control, the root length, basal diameter and biomass of C. dactylon in SF group were significantly decreased.
Likewise, the plant height, basal diameter, root length and biomass of C. dactylon in TF group were significantly decreased.
However, in terms of the above-mentioned indicators, SFK and TFK treatments (free from flooding stress) significantly
increased compared with SF and TF groups. (3) Mowing and flooding treatments had significant effects on the
photosynthetic rate of C. dactylon. The net photosynthetic rate ( Pn), stomatal conductance ( Gs) and transpiration rate
(Ci) of C. dactylon in SF group were significantly decreased; the photosynthesis in TF treatment was not detected because
of falling all the leaf. There was no significant difference in photosynthetic rate between SFK group and CK group. The
photosynthetic rate of TFK group was higher than that of TF group. (4) Correlation analysis showed that there was a
significantly positive correlation between Pn and plant height, root length and biomass of C. dactylon. Comprehensively
considering the survival and recovery of C. dactylon, it was found that the optimal mowing treatments were 20 ¢cm and 30 ¢cm
of stubble no matter with shallow flooding or total flooding. The results of this study can provide theoretical support for the

management of herbaceous vegetation in the riparian zone of TGRA.

Key Words: Three Gorges Reservoir area; Cynodon dactylon; mowing; flooding; recovery growth
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Table 1 Effects of mowing and flooding stress on survival rate of C. dactylon seedlings

IR 534k B A LEFR Mowing treatment

Flooding treatment S10 S20 S30 NC
CK 100% 100% 100% 100%
SF 87.50% 95.83% 100% 100%
SFK 91.66% 100% 100% 100%
TF 83.33% 91.66% 95.83% 100%
TFK 87.50% 95.83% 100% 100%

CK . XJ HRALFE Control ; SF; { & #E AL B Shallow flooding; SFK ; ¥ #-XJ B& Shallow flooding-control ; TF; 4= Total flooding; TFK ; 4= ¥-XT #& Total
flooding-control ; S10: FAZE 10 cm AZbHE Stubble 10 ¢m;S20; B 7 20 cm AbFE Stubble 20 ¢m;S30: B FE 30 cm ALFE Stubble 30 cm; NC . AXIEILZLEE No
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Table 2 Results of variance analysis of effects of mowing and flooding stress on growth of C. dactylon seedlings

Fer7 7K Flooding A Mowing IKHEXRN K] FloodingxMowing
Parameters F P F P F P
¥R Plant height 1178.91 <0.001 1990.70 <0.001 50.54 <0.001
4% Stem diameter 110.21 <0.001 2.96 0.032 1.62 0.084
AL Specific leaf area 3.14 0.034 1.61 0.200 2.72 0.012
R4 Root length 95.20 <0.001 10.38 <0.001 2.10 0.048
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Fig.1 The effects of mowing and flooding stress on growth of C. dactylon seedlings( Mean+SE )
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Table 3 Results of variance analysis of effects of mowing and flooding stress on biomass of C. dactylon seedlings

X #] Mowing FKHE >N E] FloodingxMowing

IK Flooding

EL

Parameters

0.001
<0.001

3.28
13.73
3.69
13.82
8.57

<0.001
<0.001
<0.001
<0.001
<0.001

9.13
207.25

<0.001
<0.001
<0.001
<0.001
<0.001

67.59
261.98

MY Root biomass

Z£4E WA Stem biomass

0.001
<0.001
<0.001

40.34

73.40
421.78

A=) Leaf biomass

189.12

AW Total biomass

25.71

87.13

ML Root shoot ratio

BIEREMAESTER

R4 KERXNIEBI AT 356 5F 4R & 5k

Table 4 Results of variance analysis of effects of mowing and flooding stress on photosynthesis of C. dactylon seedlings

XIJ#] Mowing FK#E >N #E] FloodingxMowing

K Flooding

ELAY

Parameters

<0.001
<0.001
0.28

6.25
4.45
1.24
2.74

<0.001

7.93
2.42
5.54
0.38

<0.001
<0.001
<0.001
<0.001

54.09
11.79

34.58

A R Net photosynthetic rate

0.068
<0.001

SFL S Stomatal conductance

Ml co

Carbon dioxide density

R

0.005

0.77

56.25

R R Transpiration rate
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Fig.3 Changes in photosynthesis of C. dactylon seedlings under mowing and flooding stress( Mean+SE)
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K A B ) A AR A6 A A R AR E BT W R R (P<0.001 ) 5 7K 78 T X 251 Ak 4 i 52 T A R X )
FHIY Pn F Gs EA W B E MR (P<0.001) , % Tr A B EHEFI (P<0.05) (% 4) . MFE/K#ELI T, CK
ZH PR EI RS B RS0 A AR Pn 8355 T NC ARBR, SF 414 S10 AbBRAYH P AR Pn i B AIK T HAb 4L ¥, SFK 1 TFK
2 N A S AR Y P BRI 5 56 B3 IR A A, AR RDAEIAL BN | SF 0 A0 A i P S (R T SL MK oAb B8
AHIE X FILEFET | SF AH M) AR Pr 0 38T HA K /3 A0 3, TFK 2H 90 P M Gs 1035 8 T A AL 3], SFK 20
(I A Gs A, SF MR Ci 3% 5 T HABLER, CK A1 TFK 212 (8] (9 5 5 4R ¢ T i 35 k25 5%, SF
AR Tr 255 T HA K 40 ], CK FI SFK 41 2[RI A AR 1) Tr Jo i & PR 22 57, TFK 4L 4 4R Tr i
FRTHAALBE(E 3)

2.5 MIFHREAIERSER AR

FE 5 ATAL S ARG P SARE MRAIM A9 BEYR  Gs A Tr Z [0 2 B 3 I A 61, Sk
R 56 L 2 () ELA 38 IR AR SCE , T2 AR Gs SARTELLAN Tr 2 (B 5 A W 0 35 IR ARG, T 2R 1) Ci 54R
K MAEY R YRR P 22 (R L SR e S e TR 2 A A O AR Tr 5 AR
K MR A 4 R AR R He 22 ) H A A B T AR e

R5 AFREK EMESESERBXESR

Table 5 Correlation analysis of photosynthesis, growth and biomass of C. dactylon

Eetza

Parameters H BD SLA RL RB SB LB TB RSR Pn Gs Ci Tr
H 1

BD 0.042 1

SLA 0.123  -0.167 1

RL 0.572** 0368 **  0.12 1

RB 0.556 " 0.177 0.106 0.850** 1

SB 0.821** 0.512** -0.019 0.756**  0.681°" 1

LB 0.577** -0.031 0.072 0.762** 0.840"" 0.567"" 1

B 0.795** 0.455** 0.026 0.681°* 0.829** 0.817"" 0.869"" 1

RSR -0.525"" -0.536*" 0.126  -0.493*" -0.2 -0.662 0.327"" -0.593"* 1

Pn 0.179* -0.018 0.151 0.436"" 04187 0.18 0.459** 0322 0.253" 1

Gs -0.031 -0.104  -0.111 0.122 0234  -0.234 0.149  -0.086 0.468 " 0.509*" 1

Ci -0.109 0.008  -0.268" -0.374"" -0.326"" -0.083  -0.439** -0.232  -0.185  -0.399** 0.106 1

Tr -0.042 0.042 0.05 0.486 " 0.468 **  0.021 0.345"* 0.19 0.461** 0.431** 0.323"* -0.128 1

H. %5 Height ; 3£1% : BD branch diameter;SLA ; LTI Specific Leaf Area; RL:AR4K root length; SB Z54: 418 Root length; LB : M E ¥ i Leaf biomass; RB ;R4
i Root biomass; TB &4 #) i Total biomass; RSR #RFEZLL Root shoot ratio; Pn ;#5658 # Net photosynthetic rate; Gs: S FLFE Stomatal conductance; Ci: Jfi[E] CO, V&

Carbon dioxide densily;Tr;?’,E::H%iE%z Transpiration rate

3 it
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AR TR X AN ) 55 B2 ) 7K Mol L I ) 28 AL A [ 07 SR 7 I X P S I 2 SR B e S e ™, fik it
K TR ICR SR A o A8 TR B TS L SR BB PR SR W™ AR 400 /5 AS ) (4 R BT S 1 R
T RE I (] AR A AR B AR AR R R AR T VA PRIV Ay 1 AR R 452120 ARG SF A BB o A 1L
T CK AR PR B A F T 408 24 AR B4 ik o T 3P A, 3 W06 2 AR TG X A (] 54 B8 7K I P2 SR U [+
R R SR AR AR ) B DL 70 BCBEAE , AL RE TR 0 AN R 4 B 2 ) A A= W 20 B, DA X AN R BR 858 BER 14 3
W, ARy AR AR 0 AR 4 A i K VS 588 1) 18 I T AR ( CK 4 >SF 2> TF 41, 78 B 8 K
PR Jr R KA AR (SFK A TRK 21) |, 5670 W B A AR 68 A K W i 5238 R RE 7, S B L AR W) 7 i da i
A% i % i A A 1403 R A SR A 0 PR I e 2 — 2 AR 4 v 2L 0 M S AR I e 4 K
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V&, EEUR R AW IR T AUE R A VR IR M 2 AR A T YA T S g R A 02 R
RERARCAR 2R 43 A LAY/ TR S0 77 A4 (A7 Tk A0 S AR ) 45 2% S8t oF Iy % 4 s J e o [i] s B0 /K g s A
Py R A KT B FE R R oKL B, 3 R S S B AE KA 28T . WIS T 45
AT R A ARARAF B 2 (R i, Oy TFK ZH00 24 AR B8 /K W B8 I (W B A AR B 3 S

DA T H B 0 e AR 0 BRI P00 3 ) S I RTS8 P 1) D 6 1 D 52 K 30 522 i ¢
ANEOT S B RAA T R A R (Pr) T R IR R AT 43k AL BRI R AL BRI RALBR IRl P
Hla) CO,(Ci) TR, SALBRBIE (Ls) 1T AR LRI R IR P 1 Ls TRE, Ci BT AW IR
AP F ARG Pn AL FEE (Gs) FIZERE AR (Tr) WERRAK, 1M Ci B35 BTb, RGBT 0 2 R At
AR TR AL R G A, X SR R Bansal " SERFST 45 I, RO S B 9T & PR A AR
TEAZ AR PAE R KB G B A 1A BOS FARA P Tr Gs 15 R W %] B LE AR AT 52 31 1. 25 5200
AT SFK A TFK 2 NC AMEEN J 2F AR P .35 1 T CK 41, 3R WM 28 AR 18 /K I RE DR 52 O
SR, RS2 TF 2 R4 7 J5 -t wT L7 R e 1) A 2 L DR R 520166 A P LA J R0 18 5 0
BRI,

3.2 R FRin 3 X Ak AR )

TR EG 285 3280, N RAMEUR (9 4 P i AR A S R MR AR T ARl AE A Xt X1 1 A 3
AN TE L 2 BN HT AR AT AR I B 00 | 58 A a8 A2 A K B2 0 X 1T LS e A A 38 o0 )
ARE I AR E b FE R 0 AR Ak e AR ) AR T NC ARSI 2R B SR ARAE N L M AR
KA R, T Z R R A, NIFEIE BN SCE WA Yy b AR Wi AR ™ ik 2 U R I A ) 00 E SR g
R i R 0L 1 R AT 1t AR R 2R W ) 03 TG, 5 B8 22 B DR R AL 20 b b 25N O3 08 E A R R B AR R
R R AME A K R R S5 X B0 (iR S5 A G , ELARLA Yo XIS 3 14 SO A AE 25 5, M e — i R
IS I A K W OB A AR ST X FIGHE M A ) 25 9 5 5 ( Carex dispalata ) W52 WA I % 31
FAFE 10 em WX HEHD 3 G BESG 0 , A AR AR I . AR SE ih MR BRI AR, R S10 A BRAf SF AR A PR =
AR A Yy i 5 AR T A X B b 2

R M o332 BIAR RS G CAnAE R BRASE ) I e G AF RO & =Y s 5 73 i
SRS RAARRLIARAL ) Nowak %514 REAF ) 18 52 — 5 P BE A 2% 25 B0 i AL AR 1A A B0 AR iR Y B4R
FE R RMEECEER qungjf:%: Tﬂ—:ﬁﬁﬁxu%uxrj'gﬁl’:éﬁg(Krascheninnikovia ceratoides) 1t MK o
PEAYSZNA N & B, X F S S A3 RO & R B2 & TAXFIAL B, A5 b CK P SR 264, &%
RIFNGE PR 5950 AR P 35 15T NC AR {E 225 (5] s i i A1 S50 R0 70 S A s, X108 o) 2 AR A4 Y65V R 30
AN, W R CK 4L AR G, 3 T NC AR, Kolb 4510 P /AL B 4 B 355 i A 00 14 b
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X 7K P Y BRI AR )77 S A T S 3o A AR K R (R A A6 SN 0 E 7K A2 315 B AR Ak 3 S b
MRS AERAET S, AT A SR I AR . Middleton 25 BF 58 & B A AR S5 R AR 4 7 W K FIRFE2 18
BN 2 AR AR AR Y i FAIE I ) AR i IR 7 X 31 Ak PO AN 25 B AR M A AR B #7158 (100% )
AR EI K 58 B AL B 000 F AR AT 2 45 BN IR B E TFE. Oesterheld %5 A Sk 7K W FA FIAH 45 45 X6F
BB ) A A A BB R] 7 TS0 B TR R RIS SR AE ) 3 TC R ) A I 2 DR S A A sy B2 A B
Z I 5 KT 5 RS, A RION I ven BE ARG, J P S A o B 8 A A AT ) 1 1 B AR KR AR i AR R T
Mo TRV B A ELAE SR S AR 1 AR R BB i R SR R RK S VR B R ] B e
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FEREK-, Hord SFK L4 S20 F1 S30 A B 14 M 27 AR AR 4 e vl SR % HEOKF- TRK 41N S20 1 S30 4b B nf
PIVKAE 2 CK 2014 76.0%F1 69.9% . tAh, AR50 TF 2H B9AR 6 b 5 35 v T oAb Ab 3 ) i) 30 23l SR AR b |
T A 0 A A, 00 AP A 1 b A i s PSR e L T v, TR Ak B 1 J e s ) R B AR BIR 5
W S LR T L A v 110 B R, LA K A3 A B R ) AR e A B LA i W TE L t E RRA

REN AT LSO A A ME G SR (R EREE R 36 (WK o450 S X FIAL B & A 58 BAE T, 2%t
M A AMEE G AV F P A R 1 FLX R A A R E Y L Zhao %570 BF 5T & BRAGHR E A 50 2F
H(Leymus chinensis ) VGG 8 R 8 25 15 T AN E b 2| EL[) s fin 7 43 A1) B JBin A Bsf 23 0 4008 6 5 8 R 0
ZARTARRNEILIE A7 75550 B 78 R B8R X 31 5% 56 BT8P 22 BE0E 1) 5% i Bsf 2% B, A1) b BT 3 B 1)
B PR O R A B (ELER B RAN 0 3 [ s A7 7R s 2 B S BRI SR R Ao A R AR v IR B2 B B
G2, CK 41PN b B 5 38 0 T S0 P AR v Y 4 185, SF 4 PR EE BE X1 (S10 AbER) Aol AR B KT
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TCIE S X FA 2K T W3 J5 10 A AR O A K 38 5 R B A R B B, T K 2 Bl e i ZERTAR o
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R AP AR AOEAAE (Pr Gs Tr BEAK) |, YA VR R RRAR S 5 R Ak =k 20> | S mi 380 40 2 A 17 A 4
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P ARG I35 A R IR, DT A S MR A D6 A R R AR K TR B () £k 7= 388 i, A 4 o
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4 Zig
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J 5K B 5 (SFK A TFK 41) i AR AT DL PR S, 51 HL B #E 20 em A1 30 em (Y4 F8 AR IR0 3 22 5
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