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Effects of water-level changes in the hydro-fluctuation zone of Three Gorges
Reservoir on carbon, nitrogen and phosphorus stoichiometry of Taxodium
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Abstract: After completion of the Three Gorges Dam, its special hydrological scheduling caused the extinction of some
original plants in hydro-fluctuation zone of Three Gorges Reservoir (TGR). It also led to the ecological and environmental
problems including soil erosion, biodiversity loss, landslide, collapse and so on. The suitable plants selection for vegetation
reconstruction is considered as one of the effective methods to solve these problems. The previous study has been proved that
Taxodium distichum was a good choice for vegetation reconstruction in the TGR. In March 2012, we selected the section at
an altitude of 165 to 175 meters above sea level. According to the hydrological characteristics of the TGR, two-year-old T.
distichum that grew evenly at a row spacing of 1 meter multiplying 1 meter were planted in Ruxi River vegetation

reconstruction demonstration base. After four years of in-situ flooding cycle, T. distichum showed good adaptability. In order

EE&WA WA= 8 S0 L 111 (2017YFC0505305 ) 5 [ 52 [ B BL 4 A 1E & T (2015DFA90900 ) ; Hf & i BOM Y B 47 4 ) /- 8 % 4 Wi H
(20170183) 5 =Mk J5 2L TAF & X AL 5 4 W) AR MR & T H (5000002013BB5200002 )

175 B H#5:2018-09-07; ) £& Hi AR B A :2019-11-20

# W IHAEH Corresponding author. E-mail ; weihong@ swu.edu.cn

http ://www.ecologica.cn



34 i AF WX AT K AR XTVE P2 C NP AR S AT AR AR B 977

to further understand its adaptive mechanism to the water-level changes in the TGR, the leaf, branch and root samples were
collected from control check (CK; 175 m ASL) , moderate submergence (MS; 170 m ASL) , and deep submergence (DS;
165 m ASL) in mid-September 2016 before impoundment of TGR. The contents of carbon ( C), nitrogen (N), and
phosphorus (P) in the roots, branches, and leaves were determined. The effects of water-level changes on C, N and P
stoichiometry and growth were analyzed. The results showed that; (1) In the TGR, T. distichum reduced the growth rate to
adapt water-level changes. The overall growth state of the plants was good. (2) The distribution of C content in various
organs of T. distichum was relatively balanced. N was concentrated in the leaves and P was mainly stored in the roots. There
was no serious lack of elements. (3) The water-level changes significantly increased the leaf C content of DS group plants.
The water-level changes significantly reduced the root P content of the MS group plants, but significantly increased the leaf
P content. Those resulted in C :P and N :P ratios of leaf in the MS group plants decreased significantly and the root C :P
increased significantly. The results indicated that T. distichum in hydro-fluctuation zone of the TGR could maintain a
reasonable elemental distribution among organs to ensure their growth needs, showing good adaptability to the water-level

changes.

Key Words: Three Gorges Reservoir; hydro-fluctuation zone; Taxodium distichum; carbon, nitrogen and

phosphorus stoichiometry
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JE X B T T L e B 25 e e ik 30 m HEUKISFIRIRc A 8 7 A A AT A o e R X VR Al SR AR A ) A BE
25 TR R (W A R KM R T T 0 T 3 B X A ) 22 PR BRI S WA K 37 2 i) L B 3385 v
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Fig.1 The growth situations of 7. distichum of different submergence intensity treatments
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Table 1

T. distichum

*1

KELELTNFBE X HE R C NP EFUFTEREZM

Effects of water-level change and different organs on carbon, nitrogen and phosphorus Stoichiometry in different organs of

A5 A P fiﬁi Pfﬁ% WAL WL AL
Source of variation contont contont content C:N ratio G :P ratio N :P ratio
JKASE A8 4k Water-level changes 0.004 ** 0.281 0.012* 0.0226 0.040* 0.004 **
#E Organs 0.000 *** 0.000 *** 0.000 *** 0.000 *** 0.000 *** 0.000 ***
&(:Zi:fj ﬁigemrgans 0.000 *** 0.298 0.000 *** 0.071 0.296 0.060
w0k FERAE 0.001 KT B, % FRTE 0.01 KFETFRE, = TR 0.05 KFEF R
F2 AEREKELEEPEERE CNPESKFITERHE
Table 2 C, N and P stoichiometry in different organs of 7. distichum under different submergence treatments
Ak 22
o vt e . # " ettt
phosphorus stoichiometry Treatment Root Branch Leaf Ratio
e 5 o Xf HR2H 479.28+2.68a 470.54+2.34a 476.00+1.72a 1:0.98:0.99
Carbon content/ ( mg/g) o BE K R A 486.78+1.83a 474.92+2.14h 468.08+2.04h 1:0.98:0.96
KA 481.00+3.03b 474.92+1.33b 494.46+4.20a 1:0.99:1.03
A it Xf HRZH 6.66+0.31b 4.04+0.21c¢ 17.44+0.89a 1:0.61:2.62
Nitrogen content/ ( mg/g) i BEIK R A 6.38+0.63b 4.00+0.31¢ 15.89+0.97a 1:0.63:2.49
KA 6.42+0.53b 5.12+0.36b 17.92+0.82a 1:0.80:2.79
Wi Xf iR H 2.47+0.05a 0.30+0.01b 1.47£0.20¢ 1:0.12:0.60
Phosphorus content/ (mg/g) i BE K i 2 2.20+0.06a 0.32+0.04b 2.30+0.12a 1:0.15:1.05
KA 2.55+0.09a 0.34+0.01¢ 1.54+0.16b 1:0.13:0.60
A ot HE 20 72.79+3.35b 117.4426.00a 27.711.46¢ 1:1.62:0.38
C :N ratio R K A 79.52+7.79h 122.34+10.47a 29.85+1.63¢ 1:1.54:0.38
KA 77.13+7.12b 94.46+6.17a 27.86+1.39¢ 1:1.22:0.36
T Lt ot HE 20 194.05+4.99¢ 1575.6675.97a 349.95+44.81b 1:8.12:1.80
C :P ratio rpEE K A 221.64£6.50b 1560.78+171.92a 205.74+10.21b 1:7.04:0.93
KA 181.91+7.32¢ 1389.29+112.50a 325.60+32.60b 1:7.64:1.79
AW pOgisE| 2.69+0.11b 13.46+0.64a 12.91+2.03a 1:5.00 :4.80
N :P ratio rpRE K A 2.88+0.25¢ 13.11%1.74a 7.64+1.25h 1:4.55:2.65
KM 2H 2.54+0.25b 14.90+0.86a 12.07+1.10a 1:5.87:4.75

FHBMN FIEARNERR (n=5) 5 FATARE/NG PR RIS BAAF TS R B 2 8 22 53 .35 (P<0.05)
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Fig.2 Carbon, nitrogen and phosphorus stoichiometry in different organs of 7. distichum of different submergence treatments

P BB NP BB AR R (n=5) , MR Tukey A58 , AN ) /NG TR R AN [R] b BE ) 47 2 34 25 5%, P<0.05

3 it

AWFGELIRBW], BRI PR i C i TR Rb A i C & 464 mg/g' ™ FHRAR A,
MY C 55 A RAEAR I R 0RO, IO € MR B R 22071, A e S A A C AR XHEY)
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17.9 g/kg, BT R 1.6%—1.8% , A TALY N &8 1IE W K (0.3%—5%) ", Mk P &840 4E 15
1.47—2.30 g/kg ZI0], SRS RARL . FEPEEBEE TN S5 P & 270 B8,
55 B8 25 1F X R R BT 45 AR L S U K A AR AL FT RE 30 N R PSR A [ (1 A5 1k
B, NP JRAEYAE KA FERRGIOCE T NP A AT D e 4 9657 4 S AR ) 3R T R 22 1] Y 3 4SO
S, MR RN cP<14 RHFEPIR A K £ A2 N BRI Y NP> 16 B B A K £ 22 P R 14<
N :P<16 B FEPIA A Z N AP RIERIBR G R R K i A B 7% P2 A NP BME/N T 14, {0k
BN R P Ve BEARE , B N R P AR AR KA FRIBR I R 2R 5 MR A R E RS
HLIFE) N P W BEARAR F A BARAG N 2P FLRFIIVE PIAZ M SR AR (L LA R Al v
£3 BB CNP RAKISHFHELEM A
Table 3 Correlation of C, N, P and growth indexes of T. distichum
& L R OBAR RA 0 BB R

IR A X Iy .
oRER wew  aw o AR &R AR AR AR AR T gy
o phoTs Phosphorus  Phosphorus  Nitrogen Nitrogen Nitrogen Carbon Carbon Carbon o Canopy
in leaf . . . ) . . . . . diameter
in branch in Toot in leaf in branch in root in leaf in branch in oot
4 A2 T A L
&R i 0.205
Phosphorus in branch
A EL
Rt -043% 0322
Phosphorus in root
[] €—A SN
R 0398 -0015 0.9
Nitrogen in leaf
st e
&tﬂwﬂ a " -0.086 0.008 0.166 0.108
Nitrogen in branch
f AL
*EE N i -0.319 -0.360 0.074 -0.016 -0.420
Nitrogen in root
A B
Tﬁ& o E 0.424 0.277 -0.212 0.385 0.365 -0.570
Carbon in leaf
i A L
adile 0.443 0337 -0.169 0.347 0.388  -0.588°  0.989°"
Carbon in branch
(s A L
keld m 0.243 0.226 -0.061 0.309 0.317 -0.336 0.899 ** 0.887 "
Carbon in root
Mt . - . -
. 0.074 -0.215 -0.194 -0.597 -0.435 0.353 -0.789 -0.786 -0.857
Breast diameter
SRR . .
RS -0.314  -0.260  -0.118  -0.560*  -0.285 0319  -0.786°* -0.764"  -0.669**  0.857"*
Canopy
s -0.139 -0.435 -0.066 -0.501 -0.259 0.463 -0.906 " -0.906""  -0.851""  0.850"" 0.669 "

Plant height

BB SEAE A R AR AL AR o P2 A 4™ A T 38 W, JF HOK (A2 % P12 N #l P
T R R R, L R AR YRR E T W R I AR A T, L C R S
HOLAEAR R EAK, BEE KRR, VP2 i C & SR r ot i, B K AU T C & &
BFERTHABMAL, M7 C S8 R ERE A AR, A R GERAG X0 30 P15 B B8 ) 145, A B T 7% ¥
RZ 38 10— W PR DT P81 KA AR AR o ARWFSE h A AL SRR AR AL AR C F A 281k A C & AR 20 B 19 43
BCEE I 12101, U C RIS PIRZ A5 A8 B v 8 20 B FU 4y

TE—E LN YOG ER S N S RBUEL, B N AR ORIE T AR AR TR 2 oK
EPIE R R R4S AL VR PR R AR K T N TR W B R B WAL Y C N B EE R
[l BT N A i 2e 5 2 (KA AR RS AR BRI B N 5 8 0 R M, 3k R W /K s 4 7 B AZ I
N B ] LAAERFAE X BT | I IE F LA T S, O BIDRE 2K 1 4 FoKkiE il B 1 . ASBIETEAR A i
BN 2—5 mm, JE TARAAEW AR, St FE AL, & P2 AR AP T 20 P JTR, 1A
TR PSP I 18R USRS AR AR PN RS REE IR E B g R T KA
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