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Effects of enhanced nitrogen load on decomposition and nutrient release of
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Abstract: The pure Phragmites australis marsh in northwest Shanyutan of the Min River estuary was selected as the study
object. The effects of enhanced nitrogen ( N) load on decomposition and nutrient release of P. australis litters were

determined by field N load decomposition experiment which included four N load levels: NLO (no N load treatment, 0 g N
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m~>a™"); NLI (low N load treatment, 12.5 g Nm™> a™'); NL2 (medium N load treatment, 25.0 g N m™~ a™') and NL3
(high N load treatment, 75.0 ¢ N m™ a™'). Results showed that the decomposition rates of P. australis litters generally
followed the sequence of NL2 (0.00284 d™') > NL1 (0.00263 d™') > NLO (0.00257 d™') > NL3 (0.00250 d7'),
indicating that the low load level and medium load level generally promoted the decomposition of detritus while the high load
level inhibited its decomposition, which was primarily related to the great alterations in substrate quality and pH during
decomposition in different N load treatments. The total carbon (TC) contents in decomposing litters of different N load
treatments showed distinct fluctuations during decomposition. By comparison, the total nitrogen (TN) or total phosphorus
(TP) contents in detritus in the four treatments decreased abruptly at the early stage (0—30 days) , after which the values
showed different fluctuations. Thereinto, the total nitrogen (TN) contents in detritus generally showed an increasing trend,
while the total phosphorus ( TP) contents in decomposing litters showed slight fluctuations. Stocks of C, N, and P in
decomposing litters in different N load treatments generally evidenced the export from detritus to the environment. Litter
mass remaining was a common factor influencing the net release of C, N and P from decomposing litters in different N load
treatments. However, the release amounts of C, N and P from detritus primarily rested with the alterations of substrate
quality (e.g., C/N, C/P, N/P) and key environmental variables (e.g., pH, EC) which were caused by different N load
levels. The study found that the accumulation and release of detritus nutrients have changed significantly under the
background of effects of N load enhancement. In the Min River estuary, elevation of N load levels would inhibit the release
of C and N from P. australis litters as a whole, but it might show obvious stimulation on P release during the middle and late

stages (90—240 days) of decomposition.
Key Words: litter decomposition; nitrogen load enhancement; nutrient release; Phragmites australis; Min River estuary
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Fig.1 Sketch of the study region and experimental plot
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Table 1 Environmental variables in different experimental plots

Y - - MR/ C KiR/C )
ﬁt%tﬁ it EC/(mS/em) pH - HEA K % H_lﬁ‘{( LA A . W%
Experimental A . X X Ground Atmospheric X
Electrical Potential Soil moisture Moisture
plots .. temperature temperature
conductivity of hydrogen

NLO 7.76+£0.33a 5.93+0.08a 48.99+4.99a 22.39+2.18a 26.29+2.26a 63.47+11.03a
NL1 8.3+0.38a 5.71+0.09a 45.3+5.23a 22.03+2.18a 26.81+2.28a 62.36+10.63a
NL2 7.67+£0.43a 5.88+0.06a 48.46+6.4a 22.3+2.18a 26.17+2.31a 63.05+10.72a
NL3 7.84+0.35a 5.81+0.12a 44.75+4.89a 22.22+2.03a 26.59+2.31a 62.49+10.62a

MARING PRSI BRI R F 8] 19 22 % A B3 (P>0.05) ; NLO: T A& A faf AL FE no N load treatment; NL1: {2 i faf AL HH low N load

.

treatment ; NL2 ; & 51 a7 AL B medium N load treatment; NL3 ; =5 &0 7 AL FH high N load treatment
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Fig.2 Variation of dry mass remaining of Phragmites australis litters in different nitrogen load treatments
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Table 2 Linear equations and parameters between the natural logarithm (y) of mass remaining and decomposition days (:) in different

nitrogen load treatments

. .
ﬁ?igﬁfd treatments ZZTZtions k! R? P o5/
NLO y=-0.00383-0.00257¢ 0.00257 0.99244 <0.01 3.19
NL1 y=-0.00077-0.00263¢ 0.00263 0.99004 <0.01 3.12
NL2 ¥=0.01042-0.00284¢ 0.00284 0.96539 <0.01 2.89
NL3 y=-0.00117-0.00250¢ 0.00250 0.95918 <0.01 3.28
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Fig.4 Variation of substrate quality in Phragmites australis litters in different nitrogen load treatments
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Fig.5 Variation of carbon, nitrogen and phosphorus accumulation indices ( CAI, NAI and PAI) in Phragmites australis litters in different
nitrogen load treatments
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M EEFRARTY | RV IK RIS IR W, FR R U A SR 1F T B SR AR (0 40 ittt R 24y 8 T X BB AR T SN 82 5
FFE M T3 C/N B R A 50 IR SRR AU fof b B SRR oot AR Al A 9 R F B B A 6
FHICAHT S ARV R S AL BE R (I BR B R S pH BIFEAE A COE R b NLT T NL2 b B R 35 I A OC 1
WIRF) T B K (R, =-0.775,P<0.05, Ry, =—0.760, P<0.05) , 1} pH W] g 2 5 i A [ 4 671y 420 34 ) 5%
oy R EEA YN R, AR E, pH R MRUCE YIRS B SCHE R |, /i R 5E ot i sl MR Y
pH Y2 WA B3 P 7= A Sl A , BT AT FRARBRAR A4 20 3 R 2 Leuven 1 Wolfs FIBF G & B, pH £
B s 52 M) L R R 40 T R 0 P B e 9 e T R B R WA KT 0 B ( Juncus bulbosus ) BRI 43 ffm Y BT
59 NL1 Fl NL2 ZbH T 32 43809 pH AN T NLO AbFRIHAR , HAE A [R5 B B pH 253 Bifi 280 7 fuf 7K Y
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A AT RE AL TR P P s BV RN T pH /NS A — e R R HE T BRI 73 . Boer SEIWF5T
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f B M SE A 5T TP R AS B T LS LTS AR IE R 52
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WBEZEF(P>0.05) (£ 1), C/P ZRHEARRLBL R RAESFE R TP & BB R ER, Lhr b, B
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AOFR (L 3) D R 3 B 5 UG A 1 R S R AR R D AU R A R S BB AR B = A G, AR
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BRI TP 5 B 7E 90—240 d ZEARMIKT NLO ZbHE (1] 3) , SN E B AE R IR AT RREe s 21, sk rp
120 P 3R AT eI E D B TE PED Y S P RO SURWR 1] 43 % R BE vh B, SR IA Y TP
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£3 TREAFTLETREFSSEERFHAXXE

Table 3 Correlations between nutrient parameters and key factors in different nitrogen load treatments

L6 b 3 2 L3S PR QH EEEF$ EC i%ﬁﬂ(i ﬁif%’z?k 54 ﬁﬁ:’@% 54 AW
Nitrogen load treatments Parameters Mefss: ]‘?Utcntlal Electn?a} 5.011 ] C/N ‘ ] C/P . N/P '
remaining of hydrogen  conductivity moisture C/N ratio C/P ratio N/P ratio
NLO TC -0.143 0.048 —-0.048 -0.048 -0.048 -0.143 0.810"
TN -0.925*" 0.379 -0.437 -0.228 -0.915"" -0.685 0.352
TP -0.951*" 0.281 -0.295 0.128 -0.823" -0.886"" -0.054
NL1 TC -0.143 0.552 -0.706 -0.143 0.300 -0.180 -0.124
TN -0.547 0.354 -0.216 0.244 -0.763* 0.155 0.603
TP 0.498 -0.060 0.093 0.818 " -0.166 -0.962"* -0.645
NL2 TC -0.350 0.189 -0.059 -0.492 -0.354 0.022 0.551
TN -0.586 0.415 0.636 0.517 -0.832" -0.328 0.808 *
TP -0.238 0.048 0.524 0.810" -0.143 -0.714" 0.143
NL3 TC -0.143 -0.333 -0.619 -0.851"*" 0.333 0.524 0.524
TN -0.788 " 0.296 0.484 0.489 -0.970"" -0.557 0.364
TP -0.351 0.539 0.666 0.794 " -0.845" -0.935"" -0.355

# P <0.05; # % P <0.01;TC 2k Total carbon; TN ;4% Total nitrogen; TP : 4=/ Total phosphorus

AMFFE IR, AR  far b ERL T AR AR B CAL NAT B PAT 76 23 30 (8] 1 A R[] B AR AL R AIF , 20 67 g 34
ST C N BB E— 5 ] (EXE o b S 3 G PR A e — 2 R (I S) . AR bE [l H A0
BR(F4) NLO AEH T CALZZ M 32252 5% B A (x) ) BYRE IR (R =0.942) Tl PATZ84E 252 N/P () HI5E
M (R*=0.624) , 7£ NL1 AbBE T R B R («, ) 2 RZ M CAT NAT BY PAL A5 fL A 22 2, Ho = F AL i
BTk 9N 96.2% 83.8% 1 77.1% ., 7F NL2 AbFHF , CAI(R*=0.962) 1 PAI( R*=0.743) 728 fb 34 T 457
BREAH (x)) IUREIR T NAT R 2258 B R («, ) Al C/N (a5) WSE[R R (R*=0.942) . XFF NL3 4b 3, 5%
B3R (x,) .pH(x,) .C/N(x5) Fl C/P(x,) LRI CAT B9ZE4L (R =0.998) , 1 EC (x, ) FEHZME PAT [1AS
fE(R*=0.804) . AT UL, AR R G AL 3T B 5R AR F7 43 R s S S B T3 B8 5 T L 7 1y 496 58 5 | B 119 % A o
itk (C/N . C/P \N/P) FIEZIREL K+ (pH \EC) U & T BUA [R) Ab B R 532 53 B il A7 7 26 S 1) S i 1A
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R4 TRBAFTLETREFSRREN(y) SEZEF (») ZEHEIRGE

Table 4 Regression equations between nutrient accumulation index (y) and key factors (x) in different nitrogen load treatments

AL ¥ Il R p .

Nitrogen load treatments Parameters Regression equations

NLO CAI ¥=1.861+0.949x, 0.942 <0.01
PAI y=111.207-31.204x, 0.624 0.035

NLI1 CAI ¥=3.269+0.935x, 0.962 <0.01
NAI y=16.809+0.610x 0.838 0.004
PAI y=3.292+0.347x, 0.771 0.009

NL2 CAI y=12.341+0.847x, 0.962 <0.01
NAI y=51.096+0.974x, —1.635x5 0.942 0.022
PAI y=8.129+0.280x, 0.743 0.013

NL3 CAI y=38.463-0.808x, —6.488x,+0.372x5-0.013x, 0.998 <0.01
PAIL y=-72.430-14.561x; 0.804 0.006

vy FRERG w,: pHyngy: SR EC;x, . HHEF K ;050 C/Njxg: C/Psxy: N/P;CALBR REUEEL Carbon accumulation index; NAT: & R FHE

# Nitrogen accumulation index; PAL B B F$5%% Phosphorus accumulation index

4 Zig

(1) ARV AL EE R 58 A 23 3 < 2 1A NL2(0.00284 d ') >NL1(0.00263 d™') >NLO(0.00257 d™")
>NL3(0.00250 d™") , S IR ZUFN i &G A ARG 2F 1 B3 A 20 A, T v ZRU SR fr U0 ) 1 3 A 20, IR R 5K
[Fi] Ab BT R A S e ot A v B S o A pHL A B B R A G

(2) ANRIR AL I AR i (8 TC 5tk e 23 39 (5] 347 22 AN [ gl 2 AR R R iE . TN R TP 3 7 43 40
1 (0—30 d) HIIRFEAG ; 25 BAMAREE T (30—240 d) |, BT S8l F Il J5 3 2/ NE B sh 28 4k

(3) AR S far A BT 1 5RAR 7 73 Je il BB T3 B e i G ey 4 5 5 RS P R AR T I it (C/N L C/
P N/P) Il EHEER T (pH  EC) AR & S HOR [R) A H 8] 57 43 B A7 A 22 S Y B B A

(4) BT BB ARG T 5 A C N F52 50 IR, (R AR 23 1 S 3 (90—240 d) XF P 523 B
BB W] A P2 HEVE T, Ui R A B 5 5T BRAK Y 35 43 H A 1 R A I el
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