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Abstract: The water level fluctuation zone of the Three Gorges Reservoir has been affected by a number of ecological
problems, most importantly, the loss of previous vegetation. The revegetation of this region is just one example of a potential
solution to this issue, and revegetation projects have been carried out in the region over recent years in an attempt to restore
the riparian ecosystem within the Three Gorges Reservoir region. The riparian species Hemarthria altissima and Cynodon
dactylon have been commonly used in this revegetation effort. Knowledge of the growth responses of plant species to different
flood regimes and identifying a suitable planting pattern will lead to improvements in the design of wetland management
strategies. Therefore, the aim of this study was to determine the optimal planting pattern for these two species under different

flood conditions. Four flooding conditions were designed using an independent-group design and their results were evaluated.
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These groups were the Control Group (CK) , the Flooding-Dry Alternating Group (FD), the Soil-Flooding Group ( FL),
and the Submergence Group (SM). These groups had four different planting densities, which were 1, 2, 4, or 12 plants
per experimental pot. Single cropping strategies were applied to the pot with one plant, while both single and mixed cropping
strategies were applied to the pots with, 2, 4, and 12 plants. The ratio of H. altissima to C. dactylon in the mixed
intercropping groups was 1:1 in the pots with 2, 4, and 12 plants. The results indicated that the total and aboveground
biomasses of H. altissima and C. dactylon were significantly influenced by water treatment, planting density, and planting
pattern (P < 0.05). The total and aboveground biomasses of C. dactylon significantly decreased in the mixed intercropping
pots with medium and high planting densities under the CK and FD conditions ( P < 0.05). In contrast, the total and
aboveground biomasses of H. altissima increased in the mixed intercropping pots for all planting densities, and increased
significantly at the high planting density under the CK and FD conditions (P < 0.05). The total H. altissima and C.
Dactylon biomasses increased in the mixed intercropping pots with low and medium planting density under the FL treatment.
The total and aboveground C. dactylon biomasses also significantly increased in the mixed intercropping pots with low and
medium planting density under the SM treatment ( P < 0.05). However, the mixed intercropping pattern with low and
medium planting density did not influence the H. altissima biomass under the SM treatment (P > 0.05). Furthermore, the
mixed intercropping pattern with high planting density did not influence the H. altissima and C. Dactylon biomasses under
the SM treatment ( P > 0.05). The inhibition influence of the mixed intercropping pattern to C. Dactylon declined as
flooding stress increased. The results suggested that the long-term coexistence of H. altissima and C. Dactylon would improve
if a mixed intercropping pattern with low and medium planting densities was adopted in areas where flooding lasted for a long
period. Therefore, in order to strengthen the soil retention functions of H. altissima and C. dactylon, and improve the
species diversity and community stability of the vegetation restoration, mixed intercropping with a high H. aliissima-to-C.

dactylon planting density is the optimal choice in low-altitude areas that are completely flooded.

Key Words: Cynodon dactylon; Hemarthria altissima; Flooding; Mixed intercropping
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Table 1 The basic physico-chemical characteristics of soils

" A 2 I .
i AL e = S Al A e
EI , Organic Total N / Total P / Total K / B Available P/ Available K/ 20 o N
value rolyzable leld capacit
P matter/ % (g/kg) (&/kg) (&/kg) Y (mg/kg)  (me/kg) pactty
N /(mg/kg)
7.18 2.52 1.41 1.01 17.82 132.82 31.72 129.54 33.6%
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Table 2 Experimental design
TR BE Plant density

IR RE (2 #R/ 4 T (4 BR/ A R (12 #R/ 7
KAk HAL (2 TR/ L ) FiIE (12 U
Low density Medium density High density

Water treatment groups - : -

AR RAE LS RAE AR RIE
Sole cropping  Mixed cropping  Sole cropping  Mixed cropping  Sole cropping  Mixed cropping
X HEZH Control group (CK) CK, MCK, CK, MCK, CK,, MCK,,
3 Bl 25 3k

7J((§T:FX%'R . FD, MFD, FD, MFD, FD, MFD,,

Flooding-dry alternating group (FD)

B2 Soil-flooding group (FL) FL, MFL, FL, MFL, FLy, MFL,,

24 Submergence group (SM) SM, MSM, SM, MSM, SM, MSM,,
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Table 3 Effect of water treatment, planting density and planting pattern on the biomass of C. dactylon

st Bkt o 1y e
Treatments Root biomass Over ground biomass Total biomass
7K 43 Water treatment i o Y
A2 Planting density o o ® %
P8 775X Planting pattern ns * ®

JK53 + FIRE S B Water treatment * Planting density ns * *

IK 43 = Pl 7730 Water treatment # Planting pattern ns i S
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%0.05 BEAF, + %001 BEKFE ns LRFER

2.2 A[FZKHE T A [F) Fft 75 2O A= $E A 4y 1 52 )

G R A B REAEG N 100% o 7K 73 FIFRAE 5 B2 A= B m AR A ot b A ) e B A ) o A A
FRM (P<0.01) , 7K 73 AR 2 JBE 09 58 H AT FH A B R AR 7 20k ot A e LS AR i B W 3532 i (P <O0.
05) (£ 4) , PSRRI BB By ORI BE A S BARE T, LA RoK o  BE AR 7 =) — 9052
HAEFIN A MR AR A P i M b A AL E YRS TE B S (P>0.05) (£ 4) .

R ARIET b AR RERAE DT SR A MR i AR i AR MR AR 5 BT ST R
FEZES(P>0.05) (B12) o m#@ BERENTOL T, M58 (FD) MK HE AR T (FL) TRAE A 4 #E A A i
A b A Py 2 TR O R (L (P<0.05) (81 2B.C) o WA T, AR E MRS O T, IR AE X
25 B SR M b AR e AR AR Wi 32 T A (R0 35 22 53 (P>0.05) , [ i g 5 BE AR AL 20 T TR

http ; //www.ecologica.cn



4 4] PRERT 55 AN IR AACHE T M) 2 AR -2 SRR AR X AE AR A ) i )5 Tl 5
0.50 { 3.5
3.0
0.40 ~
—~ ES
% & 25§
E) 1 3
g\a 0.30 a g g Soll| 2
H E a #H3
2 020 mEERE . .
g . a a ﬁ 5 a
S )
& X 2 5 10f afl a
0.10 a b 3 a a \
Ui L,
b aa
0 i k 0 i % (Rl
1 2 4 12(1 2 4 12 2 41”%@ 2 4 12[1 2 4 12]1 2 4 12[1 2 4 12K
FD FL CK FD FL SM
N 7R 434k 3
4.0 L Different water treatments
35 H
% 304 b
B 2.5 f 1[
K2
et g 20 (| s O sk
RE s b a B
<
& 10H e
a b,
H b
0.5 Fé % a_b af 42
0 : Wi A
1 2 4 12 2 4 12 1 2 412 2 4 2Bk
CK FD FL SM
Tr]lkﬁ‘ﬂ‘ﬂ

Different water treatments

&1

K HEREFES XA REYMENFI

Fig.1 Effect of water treatment, planting density and planting pattern on the biomass of C. dactylon
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Table 4 Effect of water treatment, planting density and planting pattern on the biomass of H. altissima

Qb B

HRAE Y

Root biomass

o A=Y

Over ground biomass

SR

Total biomass

7K%Y Water treatment

T2 BE Planting density

/7 2 Planting pattern

JK53 = BHHLEE E Water treatment * Planting density
7K 4% FiAE 7730 Water treatment * Planting pattern
P « FiRE 53X Planting density * Planting pattern
K Gy« FAERERE * Alie =X

Water treatment * Planting density * Planting pattern

e

*

ns

ns

ns

ns

ns

#k

* %

*

*

ns

ns

ns

ns

ns

ns

TEARTR AL BEASAE S | A HEREHAT LU oF MRS i i A= i, K A s PR R o A 5 0 24 B e 1 e 2 AR
8 A R EAT F LR ) AR AR R L B K e R R S T I e, A MR R e SR T
SRR, AR AT S AR AN A R AR PR R D7 U OR
R AR BEE 2 BE RIS IR . e P A AR B4 SR A7 U A HE R AR A= W i st b 2R Wy S AR

REPR IR R i (AW 25 N HAE

http ; //www.ecologica.cn



6 £ ¥ i 31 &
2.0
'I' 9
8
= 15 a o a
® g’ a
) o) 6
T H > d a
A 2 Nz 5 a
ot g 1.0 H g a
.S a Hs 4 b
<5 25
E . s 3
~ 05 a f% b S, al
4 aa 1 a
aa 93 2,
0 £ ﬂ F@ 0 b E H Fiﬂ FE FR
1 2 4 121 2 4 121 2 4 12|1 2 4 12K/#& 1 2 4 121 2 4 121 2 4 121 2 4 12t/
CK FD FL SM CK FD FL SM
7RS4 B
Different water treatments
10
8 2 a
% af @ aaﬂé
e
S 6 a a O 4k
P N
2 Ed {BAIE
4 E i b
M3 4 | aa b
E] 4
2 kd
kd
kd
kd

a
kL
1 2412.1 2 4 12‘1 2 4 12.1 2 4 12K/

SM

CK FD FL
ENGEI g 32

Different water treatments

2 kEMFEF XN G FEEEY BN

Fig.2 Effects of flooding and planting pattern on biomass of H. altissima
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