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Abstract: To explore traits related to leaf decomposition and the potential contribution of the phosphorus of the leaves of
Taxodium distichum to the soil-water system in the fluctuation zone of the Three Gorges Reservoir, an indoor experiment was
conducted upon simulation of the water change of the hydro-fluctuation belt in the reservoir. Five different kinds of water
treatments were applied to investigate leal decomposition processes of T. distichum and phosphorus release characteristics.
Five water treatments included normal growth water condition ( CK), light drought water stress (T1), water saturation

(T2), 2 cm flooding (T3), and 10 em flooding (T4). The resulis showed that: 1) During the entire experiment period
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(90 d), the rate of leaf weight loss of the two flooding groups reached 51% (T3) and 55% (T4) , which were significantly
higher than that of the three unflooded treatment groups of CK, T1, and T2; 2) The total phosphorus content in leaves
increased in the CK, T1, and T2 treatment groups, but decreased in the flooding treatments (T3 and T4); 3) The total
phosphorus content of the soil showed fluctuation characteristics during the experiment period, but at the end of experiment
there was no significant difference in soil total phosphorus content between the treatment groups and the CK group; 4)
During the experiment period, total phosphorus content of the overlying water of the T3 and T4 treatment groups with
addition of leaves increased significantly compared with that of the respective treatment groups without addition of leaves and
showed a rapid increase in the initial decomposition rate followed by a gradual decrease and finally a stable state. The peak
value of leaf decomposition was observed on the 10" day, after which leaf decomposition decreased. However, at end of the
experiment the total phosphorus content of T3 and T4 treatment groups with addition of leaves was still significantly higher
than that of the respective treatment groups without addition of leaves, reaching 17.15 (T3) and 5.81 (T4) times higher,
respectively. These results indicated that; water flooding can promote the decomposition of the leaves of the T. distichum;
the decomposition of leaves under different water conditions did not significantly affect the phosphorus content in the soil;
and the decomposition of the leaves of the T. distichum during flooding may increase the phosphorus content in the water.
Therefore, it is necessary to collect the leaves of the T. distichum in the hydro-fluctuation belt in a timely manner in order to

reduce the phosphorus load of the water body in the reservoir area as much as possible.
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ARSI G PRS- K 56 8, 4 S A7 T DR T A B S A ] i ) — U i e A A A
SRS (K45 107°32'—108°14", 4L 4 30°03'—30°35") . 2012 4F 3 H , 58 28 1) A A5 9 0 1 iy =
e J2E X9 v 1 AR R TE SRIAZ 2 AR AR AR T VR AT N T, R RIARIT SZ A B (165 m DL A7 1
W) BATHR L4 A M AR Fh T 078 B3 165—175 m N, AR 0 LIR 8 25 ORI A — B (W =
1.61+0.01 m, fi4% 0.76+0.06 cm) , FHFEAERITIE A 1x1 m,

TEPFZT BREE 2017 4E 6 H 6 H ,7E 165—175 m MG BLE PIAZ A K MR AE V& PIAZ L 3B e /- Ik
FFFE4TIRAT 4 I SE 0 8 I i KR4 AR AT 21 3 A 5 22
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AR NREALIE 3 5 m x 5 m MRS, B RE T NAERRE TR B 5 A4 1x1 m PO/INEED il AR
10 em /5 20 em PR TIFE/NFETT AT HHEREE . BA/IMET I 0—20 em K2+, HHERENNERER)Z
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9 ANEEJ R LA 17 R AR I 362 R HERCTE YR |, SRR TRA) R I SE 86 = H T e 20, Bt R st
245 200 kg,

PRI R K 3R i an 3R 1 RISk 2 i,

R1 HXEAMHRERTESEMRE(UTET)

Table 1 Baseline data of nutrient contents in leaf of T. distichum provided for experimental use (DW)

B 2R R0 s pa
. . /AL
Total Carbon Total Nitrogen Total Phosphorus Total Potassium C/N rati
ratio
(TC) (g'ke) (TN) (g/kg) (TP) (g/kg) (TK) (g/kg)
475.17£0.46 22.69+0.24 11.78+0.20 6.49+0.08 20.95+0.22
x2 HITEEFRTRVRE(LTE)
Table 2 Baseline data of nutrient contents in soil provided for experimental use (DW)
H UL 2R S gl
;-]I | Organic matter( OM) Total Nitrogen(TN) Total Phosphorus(TP) Total Potassium( TK)
value
: (#/k) (#/ks) (#/k) (#/k)
7.10+£0.04 15.68+0.25 0.94£0.03 5.90£0.13 14.65+0.38

1.2 st

B B R KA1 T P2 7 o3 2 ARG R BAR 8 em 5 12 em fLARK/N R 60 H (0.25 mmm x0.25 mm) [
FEHEAR M e e 3 4 B AR A A 3 g (RS2 0.01 g) , AR AR 0 b JHE K SR AR I [ ] 4 -
I3RAE 60 >, S ILIRINY, BEE 60 S [RIAE MRS Y25 2042 (T e ) FRPEZS L0 R

VEFERT 23 em NAE 8 om IYMERHHDIR AR IR B | BARHLT ) CRHR SIS 10 LA a4 N, 15 25 8%
o SRR R F] 10 em, R E T SR T IRDE AT [ € | LR IE > AR4e S 3858 0 Hefi

BALL =W P 7 T Bk AR, 43 8 H K A4 CK VR T 5440 T1 R A A2l T2 TR 20
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L, T T AR K i, 15 7K I EIREK 5 1Y 47%—50% ; T2 21 R 38 3R i — ELAL TiE
ARETCFUK T3 418 LT, KA 3R 2 em, 7 WIAF K AR T4 410 H IR i,
IR L EFRTA 10 em , 37 TR K B 4 0 R A R HL 43 1 LA, B 17K A b A 2 531 Tl
24 ANFEAR (CHAr 12 ADMFEASTRCE - R o 4, BRI R ds in . ; 53 o0 12 DREAS T B 23 L o fi 4 B ot ) o
B K 581K, TR, B R RS AE A A TR, U N 25 25 7K LURD 7845 25 4% N UK 7K
51, IS AT 7K 43 A BRZE v i) - 398 B 7K e 0 [B] 4R 2 AR AR e KO

AT 2017 45 7 H 13 HIEXTFG, UrA g0 Ab BRI 7R VY R R 27 = 2 X A S IR F SR S S =
B A A5 el b 2 PN Z R AT (3% 30 el b 57 5 B VLI | 59 SPIAZ I SR AR Bl i S SR R AR — B0, R
P Fr o3 e PR A8 1R AL 3 BITESS 10.30.60.90 d IFHEATHRE SR . B UCREERT, 40 B 45 A B2 o B
HLIEHC 6 A (BRI S A FEA AT R A AR 3 A E ) HEATRIRPEIURE | SRR AUAE B I 04 48 N
Kofroemt v T2 RN EEKIR, Ko Al 0 SE 06 % f5 AT 200 BB 4% L & 2 S+ Bk | &
T 60 CHEAR LT 72 h ZAEEE, BRH T EE A R 0 20 F AR o M % B8 232, 2 e FHBREE A% 3 0.25 mm
i T R TP S il R A S = AR KT R EE IF i 0.25 mm 19 HIEALGR , T 18
TP & & IIE . BOKFE AL B A Z KR A7 RS2 50 % 5 0 e Hop TP & &
1.3 FEnlE

R 2 o 3R\ AR — IR BB AU 7 SPIAZ I 2 T 38 RN A0 i % B 38 (W /Wy ) AT TSR R N33
VPRI EASTRI K A 60 1 e B R Ao i)

REHR=(W,-W,)/W,x100%

—UARBUSEAL . W,/ W= ae™"

K, Wk o B 2B o aR B e (T ), W R TE PR R Wi (T )k oy — IR AE BB AL LG 1Y 43
R ER (day™ ') ,a HHEL

g S A TP I B SR I 3 0 s A ot AR TR A% A ( SpeedWave MWS-4) HEATIH M , S8 J5 SR AL
SR 5 88 A & B 6157 (ICP-OES, Thermo Fisher iCAP 6300) 52>,

IKPR TP SR et B BR AR 4 Al — 22 41 o e e BE T e )
1.4 HEgit 5500

BAEI R SPSS 22.0 B4 A TG 11408 , >R FH 35 2 48 7 22 53 H7 ( Repeated measure ANOVA) | 73 M1 7K 73
AR BRI T] B A2 B AR IR AR bR 52 M, SR FH BRI R 5 22 73 BT ( One-way ANOVA ) 37 7] — SR A5 Bisf [1] AN [+]
IR AL BRXT 2548 45 1) 52 W, 3 H Duncan 22 8 FL 8 ( Duncan’s multiple range test) #4722 5% B & MK 5 (o =
0.05) . >KH OriginPro 8.5( Origin lab Corporation) ],

2 HR545%H

2.1 WRREFRDE

KA A B TORER ] B — 3 38 BAE R BIE PIZ R R ER B e m (% 3) . &1 2B 7E 90
d AR ], T3 F1 T4 P 7K e AL S HAE I 1 2 1 R R B PR—18 S8 B A8 Ak T = AN AR 7K FE AL 38R 1 7 Y
RERNFIN UGS, 20 10 d B, 257K S0 Ab BEZE - Jo B DRt 41 2 BH &, T4 488 2 140 i) 5 e 2%
TR SR B 42% (CK) 48% (T1) 41% (T2) 52% ('T3) F153% (T4) . A EiAaE], =ANHEK W b 3T it
2 TR B I HCRAT IR T R IR 5 AR, K AR R R A N (P<
0.05) , AE—HURERI TR, Y5 P2 i R 2k J1 R B 3 300 Bl 1 498 5 /K S 38 hnmg 4 m i i 3, ELK i b B R - | 2k
R S TR AL B M 2 B R (P<0.05)

http ; //www.ecologica.cn



21 4 RUT 45 WA T TP N TR (473 S B RE TR 5

x3 BPCUMARIERTENEENEHFESHER
Table 3 Repeated measure ANOVA table for variables of 7. distichum leaf and soil

ASEE Variables /] Time JbPE Treatment Fit 1]  4b H Time X Treatment
F p v p P b
-4 T Mass loss rate 106.479 0.000 89.137 0.000 4.562 0.000
4B & B TP Content of leaf 69.729 0.000 194.596 0.000 5.890 0.000
T HE 4B TP content of soil 75.400 0.000 9.960 0.002 15.164 0.000
2.2 WA fRREE oK
VAR BOBR X 3 PRI 5940 I % B o il 80 m— : ‘
FHG (e 4) TR AR AR TS sof ok ;
MRECR. JEREIT AR BT IMERB T8 5| o1
IKFEAEE T 13 i, 7ER MRS R, 5 CK A L*}jé ol 1
P, WA 7K A B V8 P AZ R B O R R R R e £ 2
67% (T3) F1 99% (T4) , T2 LI Fr i) 43 i 383 25 12%, :§ 21
i 5 Z AR, T1 A BRI R o3 R IS 17% o
2.3 M e E il 0 ‘ ‘ ‘ ‘ ‘
0 20 40 60 80 100
TR A3 A3 B[R] DA S =38 ) 58 EAE IR i gt o Wi Time/d

AR BRI B E K (32 3) o IR REW], =4 U ——
5’% 7 J( {@ﬂ‘}%ﬁﬂﬁjﬂ‘l‘}# @iﬁ%ﬂ]ﬁﬁﬁﬂ’ IEJ EI/‘J Tﬁ$§§5}%$ﬁ Fig. 1 Changes of foliar mass loss of 7. distichum during
RIS G 7E5E 90 d BP Mt S i E S T decomposition under different water conditions
RIGVIIAIE (11,78 g/kg) (P<0.05) , 4313k 18.83 g/kg I BER I PHMEbRMER (n=3) ; CK. W HUK IS T1 BT 5
(CK) .20.81 g/kg(T1) 23.70 g/kg(T2) oL SIS IR T2 . KA T3 2 20m 7K 3 T4:10 em KT ; AFRI/NG
BORT S, BRI P VAL B I Rl it U 50 R 7)) R[] B A7 B 3 2 5 (P<0.05)
T Ja T B, 2 e 25 R i A T e ) R (11,78
g/kg) 535 11.61 ¢/kg(T3) 10.50 g/kg(T4) (HARIRF) B E 25 (P>0.05) , BRILZ4Hh, WIE 2 o] LIE
W, T BURE T TE) T o R @l 5 S 3 R B AR K M AR BRAH S S TR AR BRAL ( P<0.05) , = AN A 7K s A B2
AR S AN (P>0.05) , 7K A BEAE I Fr il & B K 4 & S 3 i 2 R R (T3>T4) (HAH B Z
(B R TC i P 22 5 (P>0.05)
F4 EBRIERBE(W,/W,) —RIESH AR
Table 4 First-order exponential simulation of foliar mass remaining rate (W,/W, ) of T. distichum

—UAR AN AR ViNES MR R

K3k B ) . . . T i
Water treatment First-order exponential Decomposition Correlation Sienifi (P)
T LI men 1gnilicance
aer freatme model coefficient (k) coefficient (R?) gniicance
o
LK 5 -0.00
W./W,=106.496e~""" . .837 .001
Conventional water condition ( CK) o ¢ 0.09 0.83 <0.00
g =1 EANITISE|
R RUKIhE W,/ W, =103.887¢ 007! 0.075 0.917 <0.001
Light drought water stress (T1)
JK ML AT Water saturation (T2) W,/W,=107.138¢ 0101 0.101 0.903 <0.001
2 em /K 2 em flooding (T3) W,/ Wy=111.224¢ 150 0.150 0.850 <0.001
10 cm 7K¥#E 10 em flooding ( T4) W,/ W,y=111.926¢17¢ 0.179 0.937 <0.001

2.4 BHERRBE AR
I TA] K 53 A3 K — 5 1058 B A P06 3 2ol 3 B SR A BIRE (B K- (% 3) o 47K AM Ak HiZ +
e A I I I F TR S B 2 S e sh P A A, IRBSAE SR, T1 T2 (T3 Il T4 /K Sh b B (1) + 38 4o
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TRANIE 4.17 g/kg 4.33 9/kg 4.29 g/kg 4.57 ¢/kg, 5 CK 4 HIELBSE 4.21 o/kg LY L HEE R
(BB P>0.05) HIEBGAIE W UR1E 5.90 ¢/ke A FFEAIL,

~
1

CJCK BT ¢
2T EET4

N 12
Cz

L]
T T4
N T2

7

N

A2HHIIIMING

AN

\

T

Soil total phosphorous content/(g/kg)

HRL S B R

Foliar total phosphorus/(g/kg)

O s

7N

10 0 9 30 60 90
I5f i) Time/d B[] Time/d
B2 AEKASEGETHREHEENTN B3 FAEKSZFHTLEFEHRISHEN
Fig.2 Changes of foliar total phosphorus content of 7. distichum Fig. 3  Changes of total phosphorous content of soil under
during decomposition under different water conditions different water conditions
Pl B P 3 AR AfE DR (n=3) 5 CK: W RUK ST T RE T2 PR i PRI AR AE LR (n=3) s CK WK T T R E T2
JKGTRE T2 KGR T3 2em K HE 3 T4: 10 em KM ; A [R/NE IKAFSE T2 K AMAT T3 2 20m 7KHE ;T4 10 em KiE . AF/NE
R ER R (] — B i) AN [ b 3 ) A7 AE 2 25 5 (P<0.05) FAEFOR ] — ] N AN R b R 0] b Bl 1 A7 AE 3 22 5 (P<

0.05)

2.5 AR S R AR

TP R o3 fad AR v R A P ) B Bt 2 B TR IR) K i e B AR AR ) S R (R
5) . MFRIRINZLY B EE  rE iR 3 R, RS 10 d B B A B IEAE 1.78 mg/L(T3) |
3.33 mg/L(T4) , M5 &% N, HAESE 60 d R faThaw (B 4) . SZAHR, Jort B 4 KR Sk & i 7e
TR AR I AR AL R GERETE 0.08—0.16 mg/L, FEREANKI I MA], i H- SN2 i B K A BBl 5 i iR
LA 503 = TS FLMRE A TER 2 (P<0.01) o SRS 45 AR, I B AR A AR A SV 1 1 4 0l R 45 R I Y S
M2 17.15 %5 (T3) F1 5.81 £%5(T4)

x5 LEBEXKETPEAEEENEFENNER
Table 5 Repeated measure ANOVA table for TP in overlying water

I [ x gb
- i i i MEXE R At it
iﬁ bl Time Treatment Leaf TimeXTreatment TimeXLeaf TreatmentXLeaf TimeXTreatment
ariable wLeaf
F P F P F P F P F P F P F P
KR ST B
Tj;ﬁi @%H - 42365 0.000 15.359 0.004 838.840 0.000 17.320 0.000 38.657 0.000 19.237  0.002 21.082 0.000
in water

2.6 W -8 B KRBT A 43 B

WO P AT s SRR B FE 0 90 d B9TE PIAZ I B ol g 1), R [RK A 3 R BT 2R A AN R R
HSEMr R 2% (HIE /N 22% (% 6)
3 itig
3.1 JKATALBRXTIE PRS0 B O R KA iR ) 5 )

R AR PRES o 1 40 i KM S AR BRI i A e A 1Y 2 B ) S AR A M IR R LR AR 20
IR RE B KT IS A RIEI AR T, 3K A R K i A S R G TG AR B E R
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BRI R K ALRE 52 i = 3 0033 M 5 K R v i i SR
B SE TR A o A ML A o A, Y, 4
IR A3 B et R R R 5 43 ik A G 1) T HE Bl i Y 3 T LA
K - HEsh i i AR E & R e e IR 70 AR ST R
BLKBEIREE T (T3 5 T4 4b3) i F AR HR 5 00 iR
YR ERE T ARKEEHREE (CK . T1 A T2 403 (F 1,3%
4) , TR D — 7 FE B 1 BR 1 T B b 3R 85 v
F B4 A0 ) B B K 25 R HE T R R
fif o T ABEFE A K AR XS T Bl M IASE | 7K W AR A4 2 )
TR AR a i 00 K REREE v v 43 fige o v T i
BEURZ S A AR 175 b P e a7 6
B KR AT LI SE A 75 P 0 bk -5 s 0 14 B R AR
MRS 75 B 00 2 20 e b, K 43 S A 9 4 B 12
TR A AT DA BORG R 03 s R R BISRE
T, R REK BT FEA M mE Y AR
IKHE SR S G I B AT 5 A S K T
o AR IR 22—

= oD bW W s
o o o W o

o
W

IR SR R
Total phosphorous in water/(mg/L)
f=l

|
e
W

(=}
[}
(=}

40 60 80
Fif i) Time/d

B4 KBEZEHTLEEXGHEHIETN
Fig.4 Changes of TP in overlying water during decomposition
under flooding conditions
Pl O A T (B AR R (n=3) 5 T3 : 2em ZKHE T VR INAL; T4
10 em AKHEM BN ;T3 :2 em K HETEH F 45 T4 10 em K
TR F 2L, ARIRLING 5 2% [ — B[] R [ k38 K P 4
FUAPTE I 225 (P<0.05)

®6 M-I EEKEBENEES

Table 6 Equilibrium analysis of phosphorus in leaf-soil-overlying water

Kb . zi@jiffon — %‘iﬁ;‘;}’ Wt/ i’%ﬁ]jf;;l;sphoms Cuntent/‘Iﬁ mi S
Water Treatment o W
Stage Leave Soil Water Total Balance loss
BRI WA 31.31+0.33 3694.29+16.19 - 3725.61+16.15 -
Conventional water condition (CK) TR 1A 33.16+0.81 3010.72+170.55 3043.88+170.06 18.3%
BRETR2K WA 31.31+0.33 3694.29+16.19 - 3725.61+16.15 -
Light drought water stress (T1) 1561098 35.21+1.13 3040.42+160.78 3075.64+160.50 17.4%
KA WA 31.31+0.33 3694.29+16.19 - 3725.61+16.15 -
Water saturation (T2) R 1A 36.02+1.17 2898.05+179.09 2934.07+178.73 21.2%
2 em K ¥tk 31.31+0.33 3694.29+16.19 0.01+0.00 3725.62+ 25.90 -
2 em flooding (T3) TR ] ) 22.50+1.47 2885.89+186.80 0.19+0.03 2908.59+187.02 21.9%
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