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Decomposition and nutrient dynamics of marsh litter in the Sanjiang Plain, China
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Abstract: Litter bag technique was used to study the decomposition and nutrient dynamics of marsh litter in the four communities,
Carex pseudocuraica( C . pa), Carex lasiocarpa( C.la), Deyeuxia angustifolia( D . aa) and Deyeuxia angustifolia-Shrub( D . aa-
Srb), in Sanjiang Plain, northeastern China. In the first year, decomposition could be divided into two periods and mass loss
ranged 11.7% —31.4% of the initial mass during summer and autumn, both of which accounted for more than 75% of the annual
loss. The decomposition rates ranged from 0.000612 to 0.000945 d~' depending on flooding depth and duration and were differed
significantly among communities. Litter decomposed faster in communities with deeper and perennial flooding than in those with
shallow and seasonal flooding. The initial ratios of C: N and C:P were also different among the four litter types, but these
difference had no effect on the decomposition rates, which might suggest that flooding status rather than litter quality was the main
factor influencing the decomposition rates of marsh litter. N concentrations in C. pa and C. la almost continuously increased over
time and the final values were 2.8 and 2.4 times higher than the initial ones, respectively. However, nutrient dynamics in D . aa
and D . aa-Srb presented another pattern, with a fast decrease during the first month and a following slow increase, and the final
values were close to the initial at the end of the experiment. Litter accumulated substantial amounts of N in C.pa and C. la,
while net N release from litter was observed both in D . aa and D. aa-Srb. The difference might be caused by the demand of

microorganism for nutrition, and then limited by litter C: N ratios and the availability of nitrogen from soil and marsh water. In
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contrast to N dynamics, P concentrations of all litter types apparently decreased during the first month, then continued to decline
in C. pa, remained constant in C. la and D. aa and slightly increased in D. aa-Srb. At the end of the experiment, P
concentrations decreased by 56% , - 5%, 47% and 24% of the initial values for C.la, C.pa, D.aa and D. aa-Srb,
respectively. Net P release was observed in all marsh litter over 480 days of decomposition and the intensity of P release was
different among communities which might be regulated by ratios of initial C: P. The results suggested that in the marsh with N
limitation litter tended to accumulate N and release P during the decomposition and the intensity of accumulation or release was
closely related to the ratios of initial C:N and C:P, respectively.
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HMEVABEBMESRERAERBATREEZEAH. MBEYTERTENNSELESBREFEY
HX FEERTBHASRENERRRE  BEEWAREHNET N, BHHEEDHIRERRE RS
SEMEYNEDNFYHEXY  MBRETEHFLHDENLERGURMSED R SWELER ", 98
MEFER, GREE KR UREBHAKERE, EWASHENEEMSEYN 2 BIFIE. Neckles
Neill' BF5E & B, K 4540 7 AHRTE N W R E R0 Br o B 0BT 18], 42 3 7 3 A 95 4 60 0 BE T 4 3 43 A 10
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RIEME, MAEY AN FREERNFEUHNARTE KNEZAE NWER, HEDF NKEeTBBH TH
B R R B A Y R R AR ) B SR TR R R B B B A SR, B S R W 2B
HAEEDR MR TR o ASTUMEIR B R B A N BT, B 0283 Xt BT R R B A S i 4
R R R NP WREMAER B, TR ACRE %R %R ERISHEW,

1 MRREBEHRRAZ
1.1 FRXER

R EETEM %=LV 5B E R A S 5 0 B HE#b 4 (47°35'N, 133°31'E) , EEHEREE
55.4 ~57.9m, 3% 1:5000 £, 1 A FHRE -18~ -21C,7 AFHKE 21 ~22C, EHE1.6~1.9C; %
S AR BREHEE 1.9m" , EEKE 565 ~ 600mm,60% L FEFE6~8 AH, EXRE 542.4 ~
580mm, HHMF OB AEZFI AW T EAYHE LR N ERE E ( Carex pseudocuraica ) . B 1 B H ( Carex
lasiocarpa ) /Nt FE ( Deyeuxia angustifolia ) /] it 25 - M\ ( Deyeuxia angustifolia-Shrub) . X 3 31iE 8 : C. pa.
C.la.D.aa M D.aa-Srb, LREYIFEMKKL FHBMEFERKEX(7~25em) HERKX(5~20em) FH
HHEAKK(-8~5em) MILHEKK, +ERARRABRBEL BERBELMEQREL,

1.2 BIRF B

WEDSBRFXABSE, RBHTLE 0.5mm H2 I8 W AL, L A 20cm x 20em, &YW ETRE
20034F 4 ARF#IT  ATRELZHEEENMBEYBHEFEIERNGZ M, B4 55 R KR IE Y80S
Ko £ C.pa.C.la 1D oo HENWERRERE EREEM/NH RO SIHE, HE LB EWMR 10em £4
I/ RS RR, BRE20g(MTE). S A1 HESRBHEIBRBRBEIHENHEEN. PHEBE(D. aa)
/N - (D . ao-Srb) B N EB R — R /N ik BTG RB SB 45, RS RUSEHY 30.60.90,
120,360,390 ,420.450d F1 480d 2 HIE[E] 3 48, FRIL K EFH L EAYR R EHERE L TR, 70CHTEEE,
HER  BKEHANEEFRREE,BE, S 0.25mm i, FAERAF TC.IN f1 TP FEMWE., HHF TC.IN
MTP FBHANMMESBEBF " RUEW T,

B8 Olson' B FERBMR In(X,/X,) = - kbt , MAMBRBRBEH#T AR RBERE KB MB RS
BERER (A DEE D, AP, X, AERE(D)ERHBEYRIBRREE; X, IRHEYNERE: F A5
BEBEL G B HTHE (D), MEYF NPAENENEAANBENTSERR, BL2EKT 100
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(%), RAMBENTHTERETHERRE, BHE/NDT 100(%), HAKEDTFHRITRRE THER
2 BRESH
2.1 BHREEDNSBRIDT

480d M4 RSB, I E DM D BB RIANR—EXFHAEETMFEE ). 5~10 AR E
BN, SHFELBEBEN 50U L, REREXESBREBEZIFILDMF, 2% 480d J5.4 M RBANEY
HTH RS HMERIEER 45.36% (C.pa).35.32%(C.la).33.72% (D .aa) M 29.13% (D . aa-Srb) (B 1),
BRIy O BA %, B FF KK > K K> K X4k B RR KB/ . HoAH R 2 1 B 1
0.000612 ~ 0.000945d "' Z [8] ,95 % 43 ff 7 B KB 18] 43 H1°8 8.3a.11.3a.12.1a f1 13.3a(FK 1), WEDH I HER
REBEREREE(p=0.036), HEREENBYNIBRERNER T I EMEDN D BEER(p =
0.0018),
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Table 1 Equations and parameters of natural logarithm ( y) of mass remaining regressed on decomposition days ( ¢)

WHENRY Pk ) 43 8 B} (8] Time

. . k R p .- to.0s(a)
Litter type Equation for decomposition (d)

C.pa y = -0.1334 - 0.000945: 0.000945 0.859 0.0001 480 8.3
C.la y= -0.05584 - 0.000716¢ 0.000716 0.865 < 0.0001 480 11.3
D.aa y= -0.01428 - 0.000675¢ 0.000675 0.929 < 0.0001 480 12.1
D . aa-Srb y= -0.02833-0.000612: 0.000612 0.906 < 0.0001 480 13.3

ko 53 % B 3B B Constant of decomposition rate; 2.5 :95% T ¥J R 23 18 & T A} ] (a) Time (a) needed for 95% of dry mass decomposed

2.2 WMEYSEIBRT NPEAGHE
BREEMERBEMNEY N WIREESBNE
—MNANBREEMZBVREEN 2.5 FM2.3 1,5
DA B/ N B gk SR 3 0, & 480d, HIRE 2 51 2
PIGRURER 3.8 F13.4 5 (& 2), FMBEE P/ DB
HEDNBRENTEREES -, +BH%E11TA,N
WERETHEZVHRKREN 69% , /5 X &8 EF, o3
ZRBRERKERERETHHREE(C.V. <20%) (A %0 5760 120 180 240 300 360 420 480

—o— C.pa —o—C.la
~—4— D.aa —v— D.aa-Srb

YRR B E (%)
Dry mass remaining

2), 480d S IR, AL E B AE R G HAEY N AMRRIE Decomposiion ime (&
HXMBEBNTATEEFTHNATMBEEN 157% ~ 226% 1 B SEREYARIET FYRRERMNEL
177% ~237%, ﬁﬁ/]\ ﬂ‘i‘ﬁmg% N B{]*ﬂ}j’[_ﬁmuﬁ 56% ~ Fig.1 Changes of dry mass remaining of marsh litter during
78% (D .aa) M 63% ~91% (D . aa-Srb ), VLB 4 & i1 18 the decomposition

iR E R R L N IFHEIR Error bars indication % one standard deviation

PNEEREEMEREEMBEDTRATEHRR,
MENEMED T EET BB

BHEED P NREESBHTHBEIANARABEI T - THENRETHIR, PRESHTHT
31%(C.pa) 13% (C.la) 37% (D .aa) ¥ 54% (D . aa-Srb) (B 2), BE/SHIBTEIN , EHEEERMEY P HKE
SR EEHETHEBE, EREEMNTEMED P HEREEBCREL, BEMBR LB TR, /N E - &
&Y P RIIRBERE A LA (B 2), 480d J5 ,4 MBEE T HEY PIRER WA WREE M T FERE 20 518 :56% .
-5% AT%M24% ., FBEIARP  ELXHEY P AN BN EATEEAVHEERN 12% ~ 80% , B M E Y
PHEAETHRBN, BBRMBERRE P A BHEEE W AHFE (p =0.003),
3 itig
3.1 BHHEDNDBEDE

WEDRALE RN FRERGRERESBOEERE S, —IAH, W C:NBEMHE
B S RAREEY BRAFREPELENEDHVEGE C:NEZFBE(p=0.021) (B 3), B/ EHEEY
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HXBAKE C:N(129) H R A SBBERHAMRER MR, EAEE CNNEESEQIOMEREE G
HEWHI S R TARXT B R (R 1), HAM R SR b 5 v /K 46 BE Wi 28 4k , B B s 7K O B phy A B /s s ok
BRIHKBE, HEYLBRARIE, XEAREOERERARAE ST PREMMEY S BEENTIERNE,
BEKRAWERTBEFTERNA,
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Fig.2 Changes of nitrogen and phosphorous of different marsh litter during the decomposition
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Fig.3 Changes of C:N and C:P ratios of different marsh litter during the decomposition
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THEYROPHRE, UBHEYEEZ R EFRBANBRE, 208 E RN BRE,

3.2 N.PAksE
DB FET L HEEY N WK E R 55 X XS Fl Gessner™ MBI R —B X BXWNE =T


http://www.cqvip.com

£ 000 http://www.cqvip.com|

54 % F=SOFRBEEBHEEYIREALERDE 1301

FRHFRPEA, EREEMEY N REES BV HEA S, 80d BB KERITFH TR, M/AHEHEY
NEEMPHRETREBEEREAFANHEEKTREENEY NEKERBREARHERTARKSE,
Gessner ™ HFSL %A , K KT, Phragmites australis B)Z5 .M BTEM BB PHNEEY NHWKES N EF
BECAAXSHEDTREDSIRBRBHOEET X, BHEPKTHEEEEZENRRELSE, IR, 5
RABFHEY N N ORI SHAEYN NEEHE X, Gessner'” INNMAYXM ERYRENEC LY WMHEEY
BEfSHEELE, ERECHER MEYTHERRENST  EZLEXN BN, MEYX NWEE
S5HEDHYGE CNHAIMENE NS RBUEXREDY , EEEENERBENHEYRAREHIE
C:N (B3, MAEVTREMIABER NEEFREFRSBEE, MBBKFOTHAE N VAIBREYLS
HEENE, MHEAIHE-EAFEYOOE C:NHEXNEMEK(129) (B 3), K8 5 NREBHE ST HEN
TR EFEYHIHE N ASFRE, BN CNHERESHEYD N ARIBBHEERT R, X TER
EEMsS BREEEHBEYEARRKMPBE CNAMNARRE  XRAERNZBESEDIBEIR S, ML
YEMSIREE NWES B NEAEROHEYREE NWBEE AR, X5 Baker £ WHRER -,

S5H#E Y NHSARAME . MBIBPRHEY PHAVMENRTIHE . PATRERS, #HE&EYP P
HBHATEES PIMBERAAE X, BENEMYWEARASR P IEUBRBEETRULAYNEBSHE . REH
WEMmME™ . B—FE, THEYIE N:PE2~8 A, XAMAHER ML T NRERE  BHEY
ABABPHEYHERFTRAZ P HAMWRE , M BN P XSMEBMEDHEE, FBHEY P HEE
FF,PHBECRECLSHEDTR CPHBEMRAEX, AXNTERER(S4H)TE , EREEHEVAER
KRR IR C:P(410) FIEE I P B, XULBAZE NI BB , HEYH L BEE PSS ARRNEE B
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References:

[1] MorettoA S, Distel R A. Decomposition of and nutrient dynamics in leaf litter and roots of Poa ligularis and Stipa gyneriodes. Journal of Arid
Environments, 2003, 55(3): 503 ~ 514.

[2] WangL X, Wang J, Huang ] H. Comparision of major mutrient release patterns of Quercus liaotungensis leaf litter decomposition in different climatic zones.
Acta Botanica Sinica, 2003, 45(4);: 399 ~ 407.

[ 3] Davis S M. Growth, decomposition, and nutrient retention of Cladium jamaicense Crantz and Typha domingensis Pers. in the Florida Everglades. Aquatic
Botany, 1991, 40(3): 203 ~ 224.

[4] Vitousek P M, Turmer D R, Parton W J, et al. Litter decomposition on the Mauna Loa environmental matrix, Hawai’ I . Patterns, mechanisms, and
models. Ecology, 1994, 75(2): 418 ~429.

[ 5] Kalburtji K L, Mosjidis J] A, Mamolos A P. Litter dynamics of low and high tannin sericea lespedeza plants under field conditions. Plant and Seil, 1999,
208(2): 217 ~ 281.

[6] Lee A A, Bukaveckas P A. Surface water nutrient concentrations and litter decomposition rates in wetlands impacted by agriculture and mining activities.
Aquatic Botany, 2002, 74(4): 273 ~ 285.

[7] Ross DJ, Tate K R, Newton P C D, et al. Decomposability of C; and C, grass litter sampled under different concentrations of atmospheric carbon dioxide
at natural CO, spring. Plant and Seil, 2002, 240(2): 275 ~ 286.

[ 8] Neckles H A, Neill C. Hydrologic control of litter decomposition in seasonally flooded prairie marshes. Hydrobiologia, 1993, 286(3): 155 ~ 165.

[9] Enriquez S, Duarte C M, Sand-Jensen K. Patterns in decomposition rates among photosynthetic organisms: the importance of detritus C: N: P content.
Oecologia, 1993, 94(3): 457 ~ 471.

[10] Wang J, Huang ] H. Comparison of major nutrient release patterns in leaf litter decomposition in warm temperature zone of China. Acta Phytoecologica
Sinica, 2001, 25(3): 375 ~ 380.

[11] Baker I T T, Lockaby B G, Conner W H, et al. Leaf litter decomposition and nutrient dynamics in four southern forested floodplain communities. Soil
Science Society of America Journal, 2001, 65(4): 1334 ~ 1347.

[12] Koukoura Z, Mamolos A P, Kalburtji K L. Decomposition of dominant plant species litter in a semi-arid grassland. Applied Seil Ecology, 2003(1), 23:
13~23.

[13] Zhao K Y. Mire of China. Beijing: Science Press, 1999. 205.


http://www.cqvip.com

£ 000 http://www.cqvip.com|

1302 £ E % # 26 %

[14] Li Y K. Conventional Methods of Agricultural Chemistry Analysis in Soil. Beijing: Science Press, 1983. 272 ~ 277.

[15] Olson J S. Energy storage and the balance of products and decomposers in ecological systems. Ecology, 1963, 44(2): 322 ~ 331.

(16] Valiela I, Teal ] M, Allen S D, et al. Decomposition in salt marsh ecosystems: The phases and major factors affecting disappearance of above-ground
organic matter. Journal of Experiment Marine Biology and Ecology, 1985, 89(1): 29 ~ 54.

(17] Hemminga M A, Buth G J C. Decomposition in salt marsh ecosystems of the S. W. Netherlands: the effects of biotic and abiotic factors. Plant Ecology,
1991, 92(1): 73 ~ 83.

(18] Aerts R, van Logtestijn R, van Staalduinen M, et al. Nitrogen supply effects on productivity and potential leaf litter decay of Carex species from peatlands
differing in nutrient limitation. Oecologia, 1995, 104(4): 447 ~ 453,

[19] LiuJS, Sun XL, Yu J B. Nitrogen content variation in litters of Deyeuia angustifolia and Carex lasiocarpa in Sanjiang Plain. Chinese Journal of Applied
Ecology, 2000, 11(6): 898 ~ 902. ‘

[20] Gessner M O. Breakdown and nutrient dynamics of submerged Phragmites shoots in the littoral zone of a temperate hardwater lake. Aquatic Botany, 2000,
66(1): 9~20.

[21] Gessner M O. Mass loss, fungal colonisation and nutrient dynamics of Phragmites australis leaves during senescence and early aerial decay. Aquatic Botany,
2001, 69(2 ~ 4): 325 ~ 339.

[22] Kbochy M, Wilson S D. Litter decomposition and nitrogen dynamics in Aspen forest and Mixed-grass prairie. Ecology, 1997, 78(3): 732 ~ 739.

(23] Puriveth P. Decomposition of emergent macrophytes in a Wisconsin marsh. Hydrobiologia, 1980, 72(3): 231 ~ 242.

(24] Wen D Z, Wei P, Zhang Y C, et al. Dry mass loss and chemical changes of the decomposed fine roots in three China south subtropical forests at
Dinghushan. Chinese Journal of Ecology, 1998, 17(2): 1 ~6.

[25] Tessier J T, Raynal D J. Use of nitrogen to phosphorus ratios in plant tissue as an indicator of nutrient limitation and nitrogen saturation. Journal of Applied
Ecology, 2003, 40(3): 523 ~ 534.

[26] Ribeiro C, Madeira M, Aratjo. Decomposition and nutrient release from leaf litter of Eucalypius globules grown under different water and nutrient regimes.
Forest Ecology and Management, 2002, 171: 31 ~ 41.

BEIM:

(10] 2, #@% BEWHXEERARH I AZEYIBIBES FTETRBEROLE. HYESER, 2001, 25(3): 375~ 380.

(13] ®EX. FEBEE. bR PEHRE, 1999. 205.

l14] ZBEF. LRRWAEHROI TR, L. PHEEH R, 1983, 2712~ 277,

(19] XBW, HEH, FEE. SLFRIHE . EREESFEYFRAREBAST . HALSHFR, 2000, 11(6): 898 ~ 902.

(4] BEF, B, KIEE, 5. AWUEEHAERAARIETHRMENTRDS. £EBFERE, 199, 17(2): 1~6.


http://www.cqvip.com

