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Effects of leaf litter input from common urban tree species on dissolved organic
carbon, nitrogen, and phosphorus in water bodies

Yang Lujie, Feng Yaying, Liang Bingxuan, Zhou Nana, Zeng Ruibo, Han Zhen
(College of Forestry, Guizhou University, Guiyang 550025, China)

Abstract: [Objective] This study aims to investigate the initial chemical properties of leaf litter from different
urban tree species and clarify the release dynamics, efficiency, and controlling mechanisms of dissolved organic
carbon (DOC), dissolved organic nitrogen (DON) , and dissolved organic phosphorus (DOP) in water bodies,
thereby providing a scientific basis for revealing the material exchange processes between urban forests and aquatic
ecosystems and for evaluating the impact of tree species selection on the aquatic ecological environment.
[Methods] Using leaf litter from common urban tree species as the study object, this study conducted laboratory
soaking experiments to determine the changes in dissolved nutrient content in water. Leaching rates were
calculated, and release efficiency was fitted using the Michaelis-Menten equation. Furthermore, the influencing
mechanisms were analyzed in combination with the initial chemical traits. [ Results ] Ulmus pumila had the highest
initial carbon content (413.39 g/kg), Broussonetia papyrifera had the highest initial nitrogen content (11.79 g/kg) ,
and Platanus orientalis had the highest initial phosphorus content (2.26 g/kg). The release dynamics of dissolved
nutrients varied depending on tree species and element. DOC exhibited a generally stable increasing trend over

time, while DON and DOP showed fluctuating upward trends. Michaelis-Menten equation fitting revealed that the
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overall release efficiency of dissolved nutrients of leaf litter from the four tree species followed the order: DOP >

DON > DOC. Significant correlations were observed among the initial leaf litter stoichiometric ratios, release

kinetic parameters, and the actual released amounts. [ Conelusion] The initial stoichiometric characteristics of leaf

litter are significantly correlated with nutrient release kinetic parameters. Leaf litter input significantly increases the

content of dissolved nutrients in water, and its release pattern and efficiency are affected by tree species.
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Michaelis-Menten equation

WA MRS O SIHRZ —,
EFRETASRGEL BN R FEWRTT S
B L AN I SN E N S A R AN T RN
JIT 77 A B R i A AT A AR 3 K AR A BIL BT A
HEOR R LTI T AN 325 K T HE K R S
55 J8 S K AT 1 L 1 K 1R R I 22 B R
b AR A X Wiz S A AR R R R T A 2
Ti] S T K A S B8 L 2

U i HE N KA S 38 2 I RNy i A R R
T 3R A3 BRI 2K T SR AR KR SR A LR
(7] ARF o 30 3 9K T A 2R O G A S O R R T Y T I
A ML (Dissolved Organic Carbon, DOC) il iF 4
HLA (Dissolved Organic Nitrogen, DON) F1 1] i P45
HL# (Dissolved Organic Phosphorus, DOP) % 3¢ 45,
NS 5K A A28 R G009 A2 W) M Bk AL 27 16 BF 38 ]
FE 5 M K A BB IR AL R BE K BT KK A AR R R A
P 19 k4, 7 [ 2% 35 Ebermayer 5t JF & T P8 & i
b2V 5 B 357 50 AR ORI 50, SR G T R 9 o 1 A
AN R e N R T A RSB TR 7 U
FREIFJE | BE A I (8] 09 HE RS | 27 0 1T I 46 O T AR AL 1 A2
b A B 728 Ak DA K K A 1 728 Ak 45 22 5 T R 3R 3 O
N SE I A AT 3R B IR Y 0 i o R B
AR ) 22 SR 9 ¥ ik O R CHE DOC, DON A
DOP fEJi & C, N, P &t o iy Lo i) 1) B il s %
TE AN [m] B ] BB A7 7E 22 57 o 3T 4F R Bl & T B9 &
JE& 3T PR 5 % T e R (E T ST R D A A A R O
% A A K AR J5 AT VE SR 3 BRI B SRR S L
W) E Ak 2 R PR 19 B QBRI 9 45 T AR X 55 L G
FOXT B PR B R B R P M G S (I K
TR AR AN 8] 5 4] b6 Ak 2 45 1 09 DG BB PR 4R
WA A

BT, A BIF 5 8 H 4 A R T R DL AR b O T
ot E N R, 85 G 3h ) A BB S RE OGO
BT, 48 75 U 3 - A KA S5 AT PR 3R 4 R B 3
AL I, A T AR B A B R K A S BR B AR P A it
PR AR

1 bRt 5k
L1 HREE

BF5E XA T SN AT B2 BT AL IR X (267247 51.8"N,
106°39'59.8"E) , J@ T~ 4t 28 Wp Pt 2 WU i e L <
R 3l A W TS AR P 2 K Y 1469 mm A2
A AP R 157 °CL & %€ B Al &, L
WA AP H BB L 270 h M B S % . 4K
B DX W A 3 B A4S e ATk (Nerium oleander) (1%
[ 48 M (Platanus orientalis) i B (Ulmus pumila) .
¥ B ( Broussonetia papyrifera) . & 1 (Cinnamomum
camphora) iR 7 (Ginkgo biloba) | F¥E K (Osmanthus
Sfragrans) . & *: (Magnolia denudata) 5 . o, AT
Bk AR A A TE 2 el £ Ak o 3t 3 A o R A
LA 118 2 AR b, 7T 3 ] A o i L AT T AR
12 HmRESLE

A TR 0 e TR I K L) R 1 A R R DL AR A —
Je AR 2 E AR A AR AR AR 2 o3 i 1Y A
e T R R BT, 65 CCHE T 2 H 5 AR L AR IS 2
YA RE o S T A b T i O T X KA SR G 1
W] , 356 SR A KA S R I A R
1.3 ERNRBRLR

A 56 1 2 K 5 R P 9 I EE D 3 000 ml K XF
N6 g i P& i, SR AT Al K I3, % 2 i+ K A (] B
24 hill & — K o 4358 HC3000 ml 4l K A 44~ 58 K}
W2 A 2 6 g Ui I MY e e A9 AR Y, PR TE
i K T s I ) R R A R T A R A A
WOKFE 32k 0.45 pm 98 55 i A UKAE CR A7, T T )5 2k
FE AR AR I E
1.4 fEHRNE

AR B 2 5 g P P& R R A 100 H i
HEAE 65 CHL 2 AE A0 4 A 30 A A0 & 34 7% i)
i C, N, POLREK & &R C/N, N/P, C/P,
U8 35 U W ok s Al RO ok U A R
KT 5 80 CR B 7 , B DOC il il A HLEK 7
B ACHEAT I 5, 038 A T K A% Rk vk D 5 i 285 &



5 3 3]

T 88 Tk A5 < IRTT R UL AR A R T I A AU K R AT R R R

R B 105

it ] S8 AL LB T v I 5E A b S B (Total
Nitrogen, TN 4% i J5 32 U a2 , P01 FH 22 ok ik
M7 DON, DOP fiff I 43 5% B vl e

1.5 HELESHH

63 Hh 46 (D)2 B 4 SR O 76 I 3
IR IRTE Y e S U
V XE,

(= X 1007 1

A p X 100% (1)

X D10 dJF & TR FE R E N 10d )R
IR AT T R R (mg/ L) 5 VR KRR R (LD
Fo ohy 8 9 W g A K AT B9 90 2K BE (mg/g) s MK
i BT ().
HHOGS T 8 g i op R — S0 R R T 23 L
VER B Y TR A T
Dg,

Vi, = X 100% (2)

Ko Ve JVEM PR T R B E BB E
(%) De, NSt REfHICE DOC, DON, DOP i
B (mg/ 1) s E I A K A 8 98 9% 0 18 0k B (mg /1) ¢
EMitEAKXIMT .

M X F,
E:

(3)
\%

T Aol U8 7 - B BEOBCRE Ve, FIRAE KB AU 5
KIRTT R, 82 JUR E B KB HORR (V0 FE
TR E] o), 40 R BT

t

_Vm'n 4
V. T (4)

KA Vo B IEE E B9 K BERORCR 5 0 0 R AE R
B(d,
TR A Ve RN T Ve AR G R B

b Al E RECGHO R Ve M F i — 2531
810 d IR R E TR B RO MBI (TRAD -
TRA;= Ve X Fy (5)

A WK R FE T Ve T 100% , 8
R 3 A S BRI B 1 E TR O R KR
AR (max- V) B i — 2040 i .

KPR ZE 7 225087 (One-way ANOV A5 [7]
— 8 T AN ) ¥ Y B T ] — 352 9 s AN [ AR A 9 Y T
DOC, DON A DOP f) 3 fin gk J2: 75 77 75 1 3% 1k 22 5
LA AN TR 8 % - C, NHI P OC 3R ¥ Y 562 B A2 1
V2% 7, JF 45 & £ H I K (Least Significant
Difference, 1.SD) &5 3R 47 4512 . F] ] Origin
2024 34 DL S Excel AT 88 g it v B FAE 1A

2 #5500

2.1 AEWMEAEHVREEHENER

H1 % 1] 0, 4 Flows g 7% it 46 C & 8 X AATE
i3 25 5 (p<<0.05) , F B M i 4 (413.39 g/kg) >k
] # A (386.09 g/kg) > Je AT Bk (372.32 g/kg) = Ha 1
(262.43 g/kg) ; 1 FE A5 M N & & & 3% I T A B
Pl (p=<0.05) , % 1 & Lk #y # (11.79 g/kg) = Je 47
Bk (10.25 g/kg) >Hi B (7.98 g/kg) > [ #E i (6.87
g/kg) s P& 5 R W0 HAE A (2.26 g/kg) > 1 B
(1.51 g/kg) > Je Ak (1.4 g/kg) >HiM (1.19 g/kg),
2R TG 3 25 5o R IR AR AR (56.46 ¢/kg) 9 C/N
I L MR (22.53 g/kg) B A%, 8 H & C/N B R E
T R V& I ME B o3 A BT (16.30 g/kg) B9 N/P & 3
f T A A s C/P 2 B0 i 4 (455.45 g/kg) Fe i
FIRH (176.94 g/kg) Fefik

F1 TEWMMAZEMHTEREE

Table 1 Element contents of leaf litter from different tree species
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Fig. 1 Dynamic changes in dissolved nutrient content in
water after leaf litter input from different tree species
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Fig. 2 Leaching rate of each element in water after leaf litter input from different tree species
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Fig.3 Dissolved nutrient release efficiency in water from leaf litter input of different tree species fitted using

Michaelis-Menten equation
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Table 2 Maximum release efficiency (V,,,), half-saturation time (k) , and observed maximum release efficiency
(max-V;) of leaf litter fitted using Michaelis-Menten equation
AL EA HLER (DOC) AAE A HLA (DON) AL EA HLEE(DOP)
Vol %0 k/d max-Vy/ % V! 0 k/d max-Vy,/ % Vo % k/d max-Vy/ %
Je Hi bk 6.16° 6.98 3.98 70.1° 2.29 62.99 99.17 2.53 80.74
(0.70) (1.05) (0.04) (4.36) (0.37) (7.40) (7.60) (0.65) (4.20)
. 2.01° 1.95 2.27 92.11° 2.12 74.52 60.81° 6.16 41.43
T A (0.19) (0.72) (0.10) (8.79) 0.86) (3.80) (20.53) (3.22) (4.88)
Wk 3.75 1.58 5.77 31.34" 1.61 26.90 280.86" 31.15 66.04
(0.24) (0.39) (0.40) (1.47) (0.51) (0.36) (126.69)  (17.36) (14.97)
e 5.02" 13.23 5.09 55.34 0.35 65.33 414.29" 38.03 84.59
' (0.81) (0.96) (0.03) (8.57) (0.27) (12.96) (305.1) (34.59) (2.16)
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Fig. 4 Difference between V,,,, estimated by Michaelis-Menten equation fitting and actual V ,,,
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