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Influence of sand burial and drought on growth recovery of Cynodon dactylon in a

water-level-fluctuating zone of the three gorges reservoir
LI Qiang
Chongqing Key Laboratory of Environmental Materials & Remediation Technologies, Chongging University of Arts and Sciences, Chongqing 402160, China

Abstract; In a water-level-fluctuating zone ( WLFZ) of the Three Gorges Reservoir, vegetation restoration is challenged not
only by submersion for long periods, but also by sand deposition, drought, and other factors. To study the influence of sand
burial and drought on the germination and growth recovery of Cynodon dactylon in a WLFZ of the Three Gorges reservoir, C.
dactylon was transplanted and buried in sand of several particle sizes at various depths after anti-seasonal flooding.
Germinating seedlings of C. dactylon in the WLFZ could not penetrate sand layers deeper than 8 c¢cm with a particle size of
less than 1.25 mm. Sand burial significantly decreased the emergence rate of C. dactylon. As burial depth increased, the
emergence rate dropped sharply; at the same burial depth, the emergence rate significantly increased as particle size
decreased. Plant height and leafl length were significantly inhibited as the burial depth increased and the particle size
decreased The plant height, leaf number, and leaf length of buried plants were significantly smaller than those of controls.

As stress time increased, drought and sand burial significantly decreased plant height, leaf number, leaf length, and leaf
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width. The photosynthetic electron transport rate decreased significantly and the heat dissipation rate increased significantly
as burial depth increased and particle size decreased. Combined stress of sand burial and drought significantly decreased the
photosynthetic electron transport rate and heat dissipation ability in the treatment groups compared to control groups;
combined stress also significantly decreased the photosynthetic ability of treated plants, and resulted in them being easily
damaged by high light intensity in the summer. Thus, annual flooding significantly decreased the endurance of C. dactylon
for sand burial and drought in the Three Gorges reservoir. The ability of C. dactylon for growth recovery was significantly
reduced as particle size decreased and the burial depth increased under conditions of sand burial and drought. These

conditions would lead to more rapid population decline of C. dactylon in WLFZs of the Three Gorges reservoir.

Key Words: Three Gorges reservoir; sand burial ; water-level-fluctuating zone; Cynodon dactylon ; growth recovery
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SCYGHE  FERE N 115.626.7 g¢/m”, LKA RAL, LB K B8R 15 1) 155—160m 7K 57 4 A Ay &b
AL AC N T s AE KA B K B 175—180m /KA 40 4 MR A%t B ik« CK™ , [RIAsE, 2R FH = 98 0 i 40 1
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Table 1 The sand burial test settings of different depth and different particle size

KL itz PEVPHLYR Sand burial depth

Water level Particle size Ocm 4em 8cm 12em 16em 20em

175—180 m 1.25—2.0 mm CKO CK4-1 CK8-1 CK12-1 CK16-1 CK20-1
0.075—1.25 mm CK4-2 CK8-2 CK12-2 CK16-2 CK20-2
<0.075 mm CK4-3 CK8-3 CK12-3 CK16-3 CK20-3

155—160m 1.25—2.0 mm TO T4-1 T8-1 T12-1 T16-1 T20-1
0.075—1.25 mm T4-2 T8-2 T12-2 T16-2 T20-2
<0.075 mm T4-3 T8-3 T12-3 T16-3 T20-3

122 T35

T4 (30 mx20mx2.5 m) [ 75 B RIS [ 2 S 4R a2 48 1 TR L RIOE | 375 B DRI o 22
T AT, 5 21d BPRE R I A S U0 R AR R T R R B N B R (TR 25—28°C) , A 56d i 18R
AR LI 2 it . SEBG IR, B 7d GEit 1 A AL 5L 50 A i o R B, i e B, I vk v R A B 15
FHRPRIBET= R, T4 56d 52 4552 560 LUR R A9 DLk St 17 il £k
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Table 2 Changes of sand humidities during the experiment
KEL Days 21d 28d 35d 42d 49d 56d
HE B2 Humidity 34.8+0.8 29.8+1.8 22.5+0.6 19.1+0.9 16.6+0.4 15.0+0.7
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7 FREERTIR] 0.8) MIARE] F, ., ARG 2 HTE ARG E R 2, 43 000 22 45 20 i - fd) B e 107 261, 3 YR
i, tETR=0.84x0.5xPARX(F' —F)/F' ;NPQ =(F -F' )/F' "
1.4 Hdukb s

K SPSS13.0 B xof 52 0 5 4 0 A7 7 (AR o 22 18 55, X 45 2 52 3 S HCR AT ¢ K 37 (Independent
Samples Test) FIWrE A9 22 57 M R S-N-K i Wrlie vk 4 A3 voud i & i A Ky 58 BAE T, SCrp
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Fig.1 Changes of emergence rate of C. dactylon in sand burial conditions of different depth and different particle size
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Fig.2 Changes of death rate of C. dactylon in multiple stress of sand burial and drought
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S HL A0 AR AR AR K B A2 R, 2R 21d B EEYR dem ( T4-1,T4-2 T4-3) Fl 8em ( T8-1) Bk =43
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Fig.3 Changes of plant height of C. dactylon in multiple stress of sand burial and drought
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Fig.4 Changes of leaf number of C. dactylon in multiple stress of sand burial and drought

FH AL 4 W e Vb S 350 o AR i TR B 2 R AR i A 21d BEARTRDRLAR B TR 4em (CK4-1,CK4-2,
CK4-3) Fll 8cm( CK8-1,CK8-2) £l i | %43l Lt CKO £ 60% 60% ,120% 100% 11 120% , %= 5 i % (P<0.05)
B T4-1 b, BEYE 4em ( T4-2 T4-3) M F R0 I H TO £ 60% (P<0.05) 40% (P<0.05) . i H., Y v % b
FHLZE A 2F AR I P I AR A 0 5 T R 25 21d IR dem (' T4-1,T4-2 T4-3) Fl 8em ( T8-1) 4L -
By CK4-1,CK4-2 CK4-3 CK8-1 1% 32.7% (P<0.05) 0% ( P>0.05) .36.4% (P<0.05) .80% (P<0.05) ,
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Fig.5 Changes of leaf length of C. dactylon in multiple stress of sand burial and drought
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i 2R F X,
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Fig.6 Changes of leaf width of C. dactylon in multiple stress of sand burial and drought
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2.4 POt h 4 R ik

PG B 2 H I B L0 ' BE S [i) i il £ 78 Ak B B 2 A e s ST 0 sl Y o 7 2
(RLC) LABE I i SEBRst A2 .t B 7 RTAL, Bl e VR I/ N R R o) AR AR (1065 e 1%
HhARE ) R, 55 56d IR 4cm( CK4-1 ,CK4-2 CK4-3) 4 F 19 tETR,, 235 CKO 55 16.6% ( P<0.
05) .16.7% (P<0.05) .18.0% (P<0.05) , MiHH{% 8cm ( CK8-1,CK8-2) ZH M H i rETR, 4% H CKO 1% 2.5% (P>
0.05) .34.7%(P<0.05) . [FA}, AbFHLH 1) T4-1 4H +ETR _H TO Ik 16.8% (P<0.05)

max

i1 7 38 a0, BR CK4- 1 Ah 51 0 HE RS B0k BR A M A AR AR AR BB B S 1 i 3, HLREE e v

KA P8/ NIRRT B4 70 2F AR PGB IS 2 38 pO g i % . 5 CKO ARE, 19 4cm (CK4-2 CK4-3) Fll 8cm
(CK8-1,CK8-2) 41 NPQ, 47734/ 17.3% (P<0.05) .61.5% (P<0.05) .44.4% (P<0.05) .68.0% (P<0.05) , T
T A VD T B FEAH ) AFE U A FEIR, T4-1 41 NPQ,, Lt TO fI% 11.5% (P<0.05) .
——T0 —+—CKO0 --©0-- CK42 --0-- CKS8-1
--x-=- T4l --3%--CK41 ~--8a-- CK43 == 5= CK82
35 ¢ -
57 4
= S
NS ;
W&
2 E ﬁ;
7 w®
BE %
H 170 340 510 680 850 170 340 510 680 850
Y38 PAR/(umol-m2-s7") Y63® PAR/(umol-m2-s7")
B 7 55 56d B %6 5 AR AR 12 St A R i 2%
Fig.7 Rapid light curves of C. dactylon's leaves on the 56" day
3 g

3.1 PRVDHEHEXIIE T A AR L R e

IKHELEHG  FTERI ARG A BRI TR P A8 Fa 6t 45 20 iU 25 RS2 10 2 AR 1) 4 I i ik
WL MR E R T . CA MBI R, MG A A AR L S R B & R R TR R
WIS & B0, 308 7K 5 10 A MR A 2R RE RS 2 AN A2 28, T K e T4 bR 5 BE A 2R & 10 5 Ve 1 3 {2 b
T AR ZE R BT & AEARASH T & 1 0 IRR AR A AR IR DR U, VDI e F R i A AR BT R R B . A
TR T TR e 58 11 e T, TP B AR AR SOt — AR B IR X P SR TR A R D, e B L2 A 1Y
SRR ERAR B STRLAR FEGO M AR B & AR R AR, FSE & B, FE TR = 8em ATRIAE<1.25 mm
SN IETE IR R ZE R SR T R T Ve VD T B 0k A DX VR ) P AR R H R R
A, LB IR st AR R R R, X5 Li S0 7/ NS I B ST 25 AR ) E: , B 9t e 1
TRAR R A5 1 T BE S R AR 80 N 2 R R S 3 R 3 7ERTR dem Z50F T <0.075mm RiAR VDA A Hid 4
L ERAR VDI L B 5d, CK8-2 4Lyt B i) 43 51 b CKS-1.T8-1 5 2d 6d Hi i, R, fE/NRAR VDI 4%
P BRI AR K 2R A K A2 B BB SRR (R X R R B 1 T S i AR 1 T S MR R B, S B0 &
ZEZEM MR ORI K O AR N = PO X K PR YU R 5 Y — SR, A A T 2 A K R
T,
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3.2 PEVDHEMEN T AR A T RAE KR T R

FEI PR 58 12 DR BRI SR BRI 2 AL ) e HLly i AR RORIL > b0 i i 9 AR R B A
EHAE PR AR 2 SRR Lit™ AR AR T R B, AL U HE AT — o 1 2T B n SR v AN R
FEPREAT B 2T BREE , AT LA R AR ) 1) A LI Bt HEL R ) 0, K o TE S8R T 8 T o, 328 i 78 il 972
RO o BRI R I, VR R R B B ALt 40d 2RI ZE0 80 0 ORI SE R B R E R T
XTHRES S ARSC 21d YT HERE SR 45 SR AL R T Y VD HE R A 2P AR A AR AN BT ARk R o B AT B Y
SEHEVE I, AR T bR BN FRAR S A A R BRSP4 U 22 R G577 ), 2 = W A2 DX v 1 1) A AR AR T
IV TR B A R RS . D7 2270 B VRS (MR S OHSE B FX o pkpk e IR £
A WX SO AN B3 (R 3) o (B, WFSE s A B, B 8 V0 38 TR0 0 FIOARE A /N i 74 (155—
160m ) J) A KR IPRR A BRI 0, B Al o — 20 e B, U Vb4 S B0 v A o S AR

PRBIREED 8 K B B T IR (175—180m ) , HAS 14d BRIV RIAR S5 A H A2 B4R 0 Hobk s
HSEIR 3k K B B LTI (5 3) o F8 I = R IX R 4F Fe 2515 WK O S 800 T840 00 A AR G v

) 35 L B ) 2 AR PR XK AR Vb TTORR 2 T T Vit e SF AR AR e 1) SR

3 NEMERHNNEZAESTER
Table 3 Two-way ANOVA of sand sizes and burial depth

215 Group cK !
5 H hem i 7R S A Kk R Pan
Sand sizes Burial depth Interaction Sand sizes Burial depth Interaction

KK Plant height 7d ns ns ns ns ns ns
14d ns ns ns e * ok % * %
21d * % * % * * % * % ¥ *

i F %4 Leaf number 7d ns ns ns ns ns ns
14d % % * % ok %k % % ERE ] % %k
21d ns ns * ns % ok % -

M4 Leaf length 7d ns ns ns ns ns ns
14d ns * % * % ns * ok % ns
21d % % * * ns ® ok ok ns

%% Leaf width 7d ns ns ns ns ns ns
14d ns ns ns ns ns ns
21d ns ns ns ns ns ns

# FRA WEMEZES (P<0.05) 5+ # B+ x * FORAMBEM2 SR (P<0.01) 5,(P<0.001)

33 TR AR K R IR

TR WA A KR I TR DR, A DR i A R A bR B 1 B R 22 A S
FEAEIY A T3 6 A2 57 35 4 0 2 AR O bR 25 P e I B 2 K R 7T, ELRER R U R
NI IO £ o308 0 3 2 0 R 34, PARB I K DI A PR 1, 5 7 2 3 1
B, BRI R T AR UL, Y U HE LT 5L 4 B I 0 SRR SRRk G I i Y
AR SR, SE T3 B, T 52 R 9 TR HEHE 8 (T8~ 1) S 5 45398 B 9T 32 IF 1 (AT 7d, 5 dem (T4-3
I T4-2) [T 2 A3 500 21d 0 35d,, HE— BT R B, 55 S6d NI T 1 AR Aot & T i o A
ARERIAE 11 BB FRAR, W HOE A FIRE IR, ELYE JL R ROBAME T T A& R 505 32 BRI 1
155 | SR AR 2 A bR 2R BETI A

L5 E BT, SR K PR UB VDT HEHE S T I S MBI 09 2 K AR S 0 AT 43 i S i
D FRAE 3 /K SBOM A R VI HERE G L AL A ) BRI R | T AL A it 20— A5 I 9 4 1
FARERWERESIO TR, SBOMOLAMEIRE S ERRR, AR R A ZE Wi JEEIET, IR, AR =k
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ZE0 - PRVD HEHR R T TS e A DT P A P AR A K R B R ) 9

JAE DX P K 2 R A 0 S AR AR S A R A (L ST AR W /K 2 S SO 9l M0 o ARG Vb 448 L)
TRE a2 6 BE R, IR A T, I vE 0 A AR 0 A KK S BE T B AR D
NSRRI i 0 25 PR R A, DT S 8502 DX el o 24 AR e R s e
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