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Effects of different simulative sediment depths on litter decomposition and
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Abstract: To explore traits related to litter decomposition and the nutrient change of annual herbaceous species under the
condition of sediment deposition in the Three Gorges Reservoir. The effects of different sediment depths on ground litter
decomposition and nutrient dynamic characteristics of four annual dominant herbaceous species ( Digitaria sanguinalis,
Echinochloa crusgali, Bidens tripartita, and Xanthium sibiricum) in the water-level fluctuation zone of the Three Gorges
Reservoir were investigated using the litter-bag method. Three sediment depths included no burial (0 cm) , moderate burial
(5 ecm) and deep burial (10 cm), were treated with an experimental period of 180 days. The results showed that; (1)

During the experiment period, the decomposition rate of litters of four annual herbaceous species was fast at first and then
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slow. Compared with O cm sediment depth treatment, the decomposition rate significantly decreased in 5 ¢cm and 10 ecm. (2)
When the decomposition ended, the carbon (C) content of four annual herbaceous species litters remained stable, the
phosphorus (P) element was released, while the nitrogen (N) was enriched under sediment burial. (3) Except for changes
in phosphorus content of D. sanguinalis and E. crusgali litter, the content of carbon, nitrogen and phosphorus of four annual
herb litter in 0 cm was significantly lower than that in 5 cm and 10 c¢m treatment groups. On the contrary, the potassium
(K) content of four annual herbs species litters in 0 cm was significantly higher than that in 5 em and 10 em treatment
group. The results revealed that a large amount of sediment deposition in the water-level fluctuation zone inhibited the
decomposition and C, N, and P release of the litter, which is beneficial to reduce the contribution of litter decomposition to
water eutrophication and nutrient suspension in the Three Gorges Reservoir, and to a certain extent, has a positive effect on

water quality protection.

Key Words: water-level fluctuation zone of the Three Gorges Reservoir; annual herbaceous; sediment burial depth;

decomposition rate; nutrient contents
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1.2 R R

2018 4F 9 J , T PR B S A TR T T i A R AR ) R ARAE RE A H R L L4y B LA R
PRAF I3 20207 I SE 2, BT A 8 em K/INII/NEE P CRTBYBRISAAFEZEMT LL B R 1:1) , F 105°C 4475 30 min, 7
60°CHET RIHE R, 4 Fi—AF L FAMIEYIVIIGITTE SRR 1 iR,

®1 DEMBREEBEMEYLTRSEREILEVRE

Table 1 Baseline data of litter initial nutrient contents and their ratio of D. sanguinalis, E. crusgali, B. tripartita, and X. sibiricum

Yyl JGE Ak M HAH Element contents and ratio

Species C/(g/kg) N/(g/kg) P/(g/kg) K/ (g/ke) /N c/P N/P
fE D. sanguinalis 402.83+0.42 11.97+0.25 2.14+0.02 19.22+0.58 33.67+0.68 128.11+0.97 3.81+0.09
M E. crusgali 384.17+2.16 12.20+0.53 3.56+0.21 16.73+1.05 31.53+1.51 108.24+6.77 3.43+0.08
TRATEE B, tripartita 428.70+0.87 12.07+0.35 3.87+0.14 14.50+1.06 35.55+0.97 110.91+3.97 3.12+0.04
EH X. sibiricum 395.57+1.63 16.43+0.29 4.16+0.27 19.71+0.54 24.08+0.49 95.44+5.96 3.96+0.21

F PR I E AR R

[l , 787 T 7 PR 14 =W PR DX Y 78 R A2 Ve v b FURLAR 2L LA R RE L (o5 3K LL a1 ) Fnb L 27
v L I S gr = 28 AR I, BERZAR AR R g ] Al e e nk 2 s

®2 TEERVBE
Table 2 Baseline data of soil property
TC/ (g/kg) TN/ (g/kg) TP/ (g/kg) TK/ (g/kg) 1/C ORP/mv pH
13.47+0.25 0.60+0.01 0.62+0.02 17.52+0.61 16.00+0.56 272.00+20.52 7.87+0.06
TC: +3E4Fk Total carbon; TN: 4% Total nitrogen; TP + 3% 4 Total phosphorus; TK: 44 Total potassium; T 33 M EE Soil
temperature; ORP : + 34 fLi& AL Oxidation-reduction potential

1.3 gikit

P 0 D R 5 AP AR 8 emx8 em fLAEH 0.5 mmx0.5 mm (197348
T B R A AN 3.0 g
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G T 2018 4F 10 HIFUG , A Ab B4 75 VG e 2 =0 2 IX AR S PR R 280 B o e S 0 =8 A A P9 i
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H IFAATE YR T B R R 25 BRI , i 0.25 mm i, T3R50 00 R & EMIIE
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TG 548 SE R 0 7 4% A ( SpeedWave MWS- 4) 115 ik, F 1 F FL 8RR & 25 88 71K & BB 12 (1CP-OES,
Thermo Fisher Scientific iCAP 6300){%%,ﬂfﬁ“@ﬁﬁﬂfﬁiﬂﬂ'ﬂﬁ,pH 8 PR B 10 5 5 S8 fh s i e Ao 1
E A JF AV T (oxidation-reduction potential, ORP) M 5E .
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T RERMER=(W,~-W,)/W,x100%

Ao, W, WS RIS T (g) , W R ¢ BHRUSFES I T (g) o
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BRI SPSS(IBM, Chicago, USA) il Microsoft Excel #4743 #71, R 8 & & & 7 22 7T ( Repeated
measure ANOVA) 73 M)l SRR 3 N 18] S A2 BAE FHXS T4 Budi 2k 8 FIE SR e = & & 152 5 >R H A ]
F 722317 (One-way ANOVA) #875 [a]—RAF I [ AN [R) JE VD HEHE AL BEXS 4 Fh— 4R BOARE H) T Br i 4 2 30
LB FRIUR SRR |6 — b PR [FIN A) T 4 F— 4R AR REARKG MRy T B R R R B SR e R S R 2
S UK R —YFpEAS R e VAL BE R ) C/N A1 C/P HefE 22 5%, 91 Duncan £ T HE# ( Duncan’s multiple
range test) 172553 W MR (2=0.05) , R Origin 9.0 1E&,

2 HR

2.1 Sy RN R R S pH (B A A A R LA A ARk

3 3 AT LUE W FEAG IS W) o a0l Te] | 38R B A AN R HE R B2 Ab ¥R 0 I 35 22 5 +3% pH {H Fisa fkik
JEHA RN 0 ecm BEE T 5.10 cm HIRAFRAH (P<0.05) 1M 5,10 cm MR FRLH 27 6] TC 0 3 22 5% (P>
0.05) .

£3 TREVHELESBEREFNIERETS

Table 3 Soil environmental variables in different soil burial treatments during decomposition

RE T Ak LA
Depth/cm Temperature/C pH Oxidation-reduction potential/mv
0 13.495.70a 8.48+0.37a 426.89+28.62a
5 14.2046.27a 7.080.80b 8.78+0.88b
10 14.10+6.04a 7.25+0.70b 8.78+1.12b

AR NG FhEFR R AR Je b M Ab BI2H 2 8] 2 5 i 3 (P<0.05)

2.2 FvEYIR iR B AL
AL T 22 0T A R (32 4) R AR YR VDR AL PR SR A I T) R Ao S LS8 ELAE RO A o ) 14
B e A e A RS, R 1 AT LAAE M B O3 A I 8] B SIE 4 4 b — 41 A REA G P 1) T W T 2k
GG, AE 180 d AL A, AR PR HTR T 4 Fh— A Az ROACR VS 1) R 451 2% 3R A 1 s A 4 2
NSRRGSR 30 RN, TR R o W 4 P — AR AR REAKG P T B R G R IK E 30%—60%
®4 DEREE BH BHENTRERXERRTEABESHETENNER

Table 4 Results of repeated measure ANOVA for mass loss rate and element content of D. sanguinalis, E. crusgali, B. tripartita, and X.

sibiricum litter

75 5 R F

Source of variation MR C N P K
YIFh Species 321.557 *** 105.400 *** 32,983 *** 19.059 *** 4,783 **
IR Buried depth 463.872*" 245.736 " 45.468 *** 36.917*** 5.4317*
HHIA] Time 4783.661 *** 23.391 *** 33.905 *** 449.243 *** 302.599 ***
PR xHEHIIRE SpeciesxBuried depth 20.482 *** 3.773** 9.369 *** 9.156*** 0.738
BFPxitA] SpeciesxTime 30.238*** 4.002*** 5277 4.909 *** 1.902
LR 8] Buried depthxTime 20.935*** 9.516*** 4.479** 0.532 0.956
Y FP < TR E X H] SpeciesxBuried depthxTime 1.928* 3.483 %" 2.625%" 2.150* 0.822

MR ; T2 3R dry mass loss rate; C: 485 total carbon; N ;4% total nitrogen ;P ; 48 total phosphorus;K: 44 total potassium, #* : P<0.05;
* #, P<0.0l; * * %, P<0.001
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E1 AEREMERLETEE. B RIEEBENEEYTRERKEZNETL
Fig.1 Change of mass loss rate of D. sanguinalis, E. crusgali, B. tripartita, and X. sibiricum litter under different soil buried

depth treatments

R4 Olson FEECFEIAEAL K BPC VM HEHE T 4 Fh— A5 SAHE D 0 o) it R BIRRAIR (R 5) . BHAE S,
10 cm YRYDIEIE R (14 5 it 32 A0 [F], 115 5 AT BRI R 5 40 110 3 ffe o 23R ot o 01 R 18 g e A1, A T
FEHIREE T, 5 A Eﬁ%ﬁ@ﬁ?%ﬁ,/ﬁﬁﬁ’i 95% FIT e o s 1) o B 4
23 WiEYNEFICR SRS EL

Hi e 4 Al KIEJ/JE'ME%ME KL AR b K =35 1 28 HAE XA G P10 2 & = Al i
S (JE VD HEHEGR B FURAL T (8] 19 28 BAE FIXT P A s LA K 4522 HAEFXT K s2mbRak) . A 2 W LR
Y 7E 180 d SEEGI PN, S FE AIRRAL S MI7E 0 cm HIEALFE T | C A S PUSETHE 5 PR B0 3h S e 3, ARAE B A
EY C SRS S EMEY ¢ SRR EEZAS cm A 10 om HEHEAAB T, D3 M RAEE
MEHA C SR LT, /MR 180 d I, 4 Fh—4E AR BARIE YN C S EIEIN 0 cm HHE
KT 5.10 em(P<0.05)

4 Fh—ARA FEAARVEIAE 180 d 2B (K 3) ,0 em HUIRALFE R N &I E 2 H,5.10 cm MR
WEFER AP TE WY N S 2 T 3 (10 em HE TG N S8 IR AF) B2 ) |, TRAD H
CHMEY N SRELEEZR (BREEHES em #HIEF N SR 2 FEEE)  AMiE 4 Fh—4FEA 475
P N &SR N 0 em BEKT 5,10 em HRL IR (P<0.05) ,
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x5 AREMERLETEERIBE BETURKEBER(y) SRR WERFEREEESHE
Table 5 Equations and parameters of natural logarithm (y) of mass remaining regressed on decomposition days (¢) of D. sanguinalis, E.

crusgali, B. tripartita, and X. sibiricumunder different soil burial treatments

. . o
i?)jjies Diii:/%m Izlfiizin models k7d R P foss/d
1% D. sanguinalis 0 y=70.236e0-00 0.004 0.995 <0.001 748.93
5 y=68.839¢ 70003 0.003 0.975 <0.001 998.57

10 y=63.468¢ 00 0.002 0.897 <0.001 1497.87

BLE. crusgali 0 y=62.153¢0-004 0.004 0.961 <0.001 748.93
5 y=66.365¢003 0.003 0.941 <0.001 998.57

10 y=69.605¢ 002 0.002 0.938 <0.001 1497.87

TRABEL B, tripartita 0 §=59.512¢70003¢ 0.003 0.987 <0.001 998.57
5 y=65.333¢70-002 0.002 0.947 <0.001 1497.87

10 y=66.289¢ 001! 0.001 0.717 0.004 2995.73

BH X. sibiricum 0 y=43.847¢0-003 0.003 0.793 <0.001 998.57
5 y=49.077¢ 0002 0.002 0.918 <0.001 1497.87

10 y=53.815¢0-002 0.002 0.905 <0.001 1497.87

K: 533855 %1 Decomposition rate constant;ty o5 : 57 95% T 53 T s Z M HT ] Time of 95% decomposition

HERAL P |:| 0cm Y 5 em E 10 cm
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E 0 NN AN\== NN= 0 NNN— N— NN
g 30 90 180 30 90 180
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100 —— — 100 + —— —— —
0 N= N— NN 0 N—] NN N—]
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fif ] Time/d

B2 FAERMERLETIE B REE. BENHEYHNRTIRREDTE
Fig.2 Dynamic of carbon content of D. sanguinalis, E. crusgali, B. tripartita, and X. sibiricumlitter under different soil buried

depth treatments
ARG P 7R [ — I ) AN [R) A B2 [0 22 5 i 3 SRR S B s ) — Ak BEAE AN [R] e (1) =2 1] 22 57 4k 3 ( P<0.05)

£ 180 d SEHIIN (151 4) ,0 om MITRALHLT B BEFIRURG 00 04 P 55 2t 6 20 ik (04 P 1) S8 0 i 3 i, AR
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£ 14 o 2 . " e
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Aa Aa | N 14 | ABa ==
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B3 AREREMERGETEE B REE BENREYNEATESEDTE
Fig.3 Dynamic of nitrogen content of D. sanguinalis, E. crusgali, B. tripartita, and X. sibiricumlitter under different soil buried

depth treatments

MEHAEY P & AR5 10 em HELFRT , MBS KD P & 82 THE M EE 7E S cm
ETRARS P S LB ET, MEHE FEGEHETE 10 om BE FREE P &5 2 T E s, 5 H G i 37
b, TEOfR 25 180 K, BRI B AIBANE WIAEA FHERALFE T P &0 B 2 540 (P>0.05) , HAbA: 54 P
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fIGEEH(10 cm R FHA S em R FEHM K S EIFRIABI B EZES) . BAHINE 4 Fp—4 4 A
HivE® K S 8EHIFRMHA 0 em HIEEE R T 5,10 em(P<0.05) ,
24 AFEVRTPHIRET 4 F—AFAFARTE YN C/N C/P AR

I 6 AT, 7EREAS 43 s a] 0 F K AR YE MY C/N Fl C/P A AEAS [ R V0 R R 4b 1T 6 1 35 25 5
AR AE ARSI C/N A1 C/P HMEAESI RPN 0 om RN FE 2275 T 5 em A1 10 em( P<0.05) , i &
HAGVEWIA C/ P H (R P MR V0 R 18 vy o 5 R A1

3 Wit

FEAAE K FREE o (1 53— e S s D ) A8 PR 503 T 3 Ay A 0 PRt i R A 0 L S A
PR M08 53 2 ABTERY o A figesct B A4S . mT R M) I A4 IR G B Ry A s ) DR A3 ik, R B
R P9 5 A HLABURL A T LR S PR A 1 A2 Y 5 LR A= 055 W P e e 0 I e e, 1P B B 43 i )
W9, O R ARRIFE T 4 B AR AR BRSSPI o3 i S B e S 1R R (TR 1) LT 30 d AT
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