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Landscape Architecture, Beijing 100102, China; 4. Beijing Urban Ecosystem Positioning Observation and Research Station, Beijing 100102,
China; 5. China Agricultural University, Beijing 100193, China)

Abstract: To explore the influence of urban grassland types on soil DOC and its characteristics, this study took
the urban green space ecosystem in Beijing as research object. Four treatments were established: bare land,
cool-season grassland, warm-season grassland, and urban understory ground cover. The soil DOC content was
measured, and the spectral characteristics of soil dissolved organic matter (DOM) were analyzed by using ultra-
violet-visible spectroscopy and three-dimensional fluorescence spectroscopy. The results showed that compared
to the bare land, the DOC content of the cool-season grassland surface soil was significantly decreased by 30%
(P<C0.05), but there was no significant difference from warm-season grassland and urban understory ground.
The UV spectra showed there was no significant difference between the aromaticity and the hydrophobicity of
the DOM among the treatments. The fluorescence spectra showed that the DOM of urban grasslands had
mixed source characteristics. In compared with the bare land, the humization process of the urban grasslands
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was enhanced but self-source contribution was decreased, with strong microbial activity but weak bio-availabil-
ity. The results showed that the dynamic of DOC in urban grassland was regulated by vegetation type, manage-
ment measures and microbial activity. The optimization of fertilization management and the consideration of
carbon sequestration type of grass species could enhance the function and stability of urban soil carbon sequestra-
tion, which provided theoretical support for the improvement of urban green space ecological function.

Key words: Urban lawn; Vegetation types; Dissolved organic carbon; UV -fluorescence absorption characteristic
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Fig. 1 The test sites and plots
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Note: a is bare ground, b is cool-season grassland, c is warm-season

grassland, d is urban understory ground cover
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Table 1 Test processing information

0 W It 2 4 FHAE
Treatments Species Carbon sequestration types Characteristics
SR L RHEFT IR, A 1 2 AT I BT A A B
Bare soil Without planting, wild grass is pulled out during the growing season
% R RA K C, i N I T, Bl TR KRR 2T CRUT
Cool-season  Lolium perenne L. C, plant This species thrives in cool, moist climates, with an optimal growth temperature below 27°C
grassland b RAR HO R T R B MR, — OC R R AR A G
Poa pratensis 1. This species is highly tolerant to light, drought, cold, and shade, retaining its green coloration
even at temperatures as low as —9C
W 2 4 i 4 T o b C T 57 2R B, A R
Warm-season  Buchloe dactyloides C, plant This species exhibits strong tolerance to drought and saline-alkaline conditions, along with a
grassland Engelm. relatively rapid growth rate
T o 50 5 Cy i Tif 1, o b3 431 34K B 16~30 e, A& AU T vl K T AR FH A9 4
Understory Carexgiraldiana C, plant As a shade-tolerant groundcover, its aboveground parts reach an average length of 16-30 cm,,

ground cover giraldiana Kiik.

making it widely adopted for large-scale greening applications in Beijing
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FE il T 2024 42 7 R R RIR G L7
I E &5 em £ %5 7 51 B 0~20 cm 1 20~40 cm +
FEAE . B cREN LIENEGIES N I
fi , e A8 0 B R WG 4 AR AL BR 25 A B Bl A W AR A

SR WO AR o3BT R HERE AL T DOC B
AL (L RAE , LA KK 43 % B TEHLA
M AE o I3 —FB o> BEAT KA AR B, X £ 1T 4
AP MRS ENE . LHEREARER
W2,

F2 TEERMER
Table 2 Basic properties of the soil
Sj;iﬁgi/ . wERE Total%ifogcn/ Nitrafi ‘rl:i:(k)gcn/ Ammo:ﬁlm ::trogcn/ pHH . i%ﬂ(%
em Grassland types (g-kg D) (mg-kg D (mg-kg Soil moisture/ %
0~20 b Bare soil 1.13-40.09 0.794-0.24* 21.32+9.86" 6.4440.04"  16.58-+0.39"
% Z R Cool-season grassland 1.28+0.06™ 1.3640.04" 0.5540.55" 6.5540.03"  19.5140.43"
1% 75 % % B Warm-season grassland ~ 1.5420.15 0.2740.15" 12.83412.22 6.43+0.06"  20.594-0.50
MR # 8 Understory ground cover — 1.50+0.12° 0.900.25% 10.764+10.76" 6.454+0.02"  19.4540.83"
20~40 i Bare soil 0.1040.07" 0.86-0.05" 3.28+0.72" 6.5040.04"  16.11£0.21"
% ZE MBI Cool-season grassland — 0.97240.07 0.364-0.15% 26.41+0.45" 6.5040.05"  18.10%0.37"
% 2= B BB Warm-season grassland — 1.3540.04" 0.1140.11" 7.36417.65° 6.38+0.07"  19.92+0.39"
MR # 8 Understory ground cover  1.1140.03" 0.3940.31* 8.3640.63" 6.514+0.01"  14.58+1.56°

T 2 BB LA 0 R 7R o AR/ 5 BRI [] — b J2 AR B R AN [ 28 28 0k vl et FL A I 2 P 22 7 (P<C0. 05)

Note: All values are expressed as mean + standard error. Different lowercase letters indicate significant differences between same soil layer

and different types of urban grassland (P<<0. 05)

1.3 #HHRUZE
1.3.1 g Asuassegnl £ R 20 mg i
0. 15 mm i FL 19 KT HEREAR 1 H 8 T8 A N
I % £, B 5 R ik A& 0T R 43 BT i (Vario MACRO
cube, Elementer, Germany) #F 47 5 .
1.3.2 3 DOCHEEGBBRAMNE RHKL
PR BUE X £ DOC BT I 2, FREL10.00 g
A - HERE A H IR 5 1 AYK  ER BT A £ K
162 R 4 F F LA 180 romin Y L A2 3% $2 B 12 h,
W B U L 3500 remin ! Y 55 3 B 0 25 min, B
1A VR o 1012 ] 25 8 /KR 1 12 h 9 0. 45 pm 7K &
I AT 0 € . A TOC 4 7 A% (Vario TOC,
Elementar, Germany ) #E17 5E o
1.3.3 CESh T RN T RSN WAyt
JE1H (TU-1900 £, 4 57 8 Hr il AL &5 A BR 5841 2
AL DD XA A O R M R AT I . T 4l
IR ASCES HEAT A, B IS 43 590 D 2 B i #E 254 nm I
260 nm P K A (Y % % BE A Cid 2B SUVA,,, Ml
SUVA260) . #4220 (D 38045 @ 5408 W6 B
(SUVA):
SUVA(L-mg 'm )=
[UV(em )/DOC(mg-kg ") ]x100 (1)

i i A B SUV AL, fl SUV AL A4~ 8 br
A LA IR AE DOC 1Y 557 7 2 5 K PERRAE
1.3.4 =%k k#En g RAZ4E25¢60 60

JEIF(FO7PRO B, L g K5 B AU AR AR A IR A A, o
DX DOM B9 6 Re e AT 40 M SEe S R0 E
It B A (PMT) LR S 750V, 0& FR T 5 (5
AN B B 45 5% BE X 0 10 nm 3k U K (Ex) 5 Bl
200~500 nm., i 4 8] B 2 5 nm; & G K (EmD
il 9 250~600 nm , K W] B A 1 nme 47 33 &
3000 nm+ min~ ',
R DOM B = 4E 5 66 s f5 L i+ 58 1 LA
T G B AR 2 8. 98 ) 38 0 (Fluorescence index,
FD J& % 1k #8 %t (Humification index, HIX) | [ 4= J&
$8 1 (Index of recent autochthonous contri-bution,
BIX) B 8 B 8 K0 (B o) , M OB IE R AE 2 50y i 5
ik kAKX r i 5 AR B SUVA,, Al
SUV Auee IR, 1T L3 5l AL DOC 8957 F 1 1
B K PERRAE
FI"/.Ex=370 nm,Em=1470/{520 (2)
HIX"™' . Ex=254 nm,Em=1(435—480) /[ {(300—
324)+1(435—480) ] (3)
BIX".Ex=310 nm,Em=1380/f430  (4)
B:a " Ex=310 nm,Em=1380/fmax(420—435)
(5)

1.4 %FHitH#
B ab B R Excel 2022 5 0F B 5831 40
W& B+ SPSS 22. 04 it bt 17, s &
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431 (One-way ANOVAD FEATHEWr 45 11, Ho
AR K [ € T (Fixed Factor), 4 DOC &
3 SUVA,,, SUVA,,, FI,HIX, BIX, B: o 43 HI1E K
A5 i (Dependent variable) . £ £ 17 ANOVA Z
i, FRATTAR O 7 A Y0 2 280 5 b IE S E (Nor-
mality) £ /5 22 5% P (Homogeneity of variances) ff) %
AHTHE . ANOVA G5 Bk — 2 2R 3 5 # 4
/NS 3 25 ek (LSD) R 47 40 A) B4l L 3¢ , Horp P<<
0.05 0 B FEER , P<<0.01 A B EEF ., I, EK
P 119 BB AL 7 3 1 Origin 2024 #4422 41 .

2 ER5H5W

2.1 AEAXBEHEM TIEFVHEMA AL
MEEER

AN TR] 2 R T R G 4 SOC & =R 74
FER (A 2),0~20 cm M 20~40 em + )2 3 SOC
FREHANT19.95~22.79 g-kg 'Z I, SR AE O~
20 cm )2 T R [F] 28 AT B X DOC % &
PR R (I 2) B R M A L, ¥4 2 A R - 4
DOC & # I # FAK 30% (P<<0. 05) , B Z= AU FIAK R
vk 380 B3 2 5 o MiAE 20~40 cm K K 2 1 1
O [R) 2 R Bk T b = 3 DOC 5 535 6 1B 3 2%
S, HASEYE B 19, 95~21. 41 mg-kg '. dE— 4
3BT DOC 5 SOC 1 He il % 8, 2 8L i 5 DOC &
HREAR R (R 2, BRI 4
DOC/SOC b il %5 #f 1 5 35 T R 31. 9%, 1 Bz = Al
FPE UM b gl A 2OV R 0 B 2R

A TR) 28 HY 3l T b 6 A A LR (SOCO) &5 1 R
FEAE B E R, 0~20 cm 5 20~40 cm £ )2 B SOC
RN T 19.95~22.79 g-kg 'Z . AR, IER)E
FHECO~20 co) v, AN [R] S AU I T B b G T A A L
f (DOC) 7 1t HAT 3 52 5 b A LL , v Z= A
P13 DOC & & 2 FEAIK 302 (P<C0. 05) , T % 2=
TR B AT Bl Ak 300 O 35 25 5 #F 20~40 cm
WRIZE b A E] DOC & 88 G B & % 5,
HAS TG B R 19. 95~21. 41 mg-kg ' #E— 04
DOC § SOC 1yl il & 3, A2 b #a# 5 DOC & &
HEAR—F B R R 5 DOC/SOC H 1] #2 #t
Hby b 2T R 31906, T B 2 AR R B R b 4 b B

WU e B 2 R A

2.2 AERBEHEMTIEFDOMBWEINTR
M M8z 4 14

P/ e S N S Iy TR A Rl [l -
SUV A, M SUVA, & 8 22 5 ¥ AR E (KB 3.
0~20 cm F1 20~40 cm + 2 + () SUV A, & 2 7£
0.51~1.24 L-mg "-m "8 [H N, SUVA,, &% & 7
0.52~1.21 L-mg '*m 'JEREN.

2.3 AEZEBEEHEMLEHRDOM B R L

RWFFE & B 43 DOM 1928 648 B 18
1.17~1. 37 2 8] B4 /NF 1. 4o =R AS[R) R I T 5
H1#2)Z 0~20 em 30 FIE) B35 T4, R Z
20~40 cm 3 E B AR (E 4a) . 7F 0~20 cm
P2 D AR AT L v R AR 1R 28 R B A
AR M9 5 FUE 43900 35 3 m 11. 8%, 12. 4%
20. 5% (P<<0.01), f£20~40 cm K2 T3 4
Hi A LY, ¥ 28 0 R FUMR T b g FTE 20 ) 2 1
6% F7. 8% (P<C0.05), 5 Z=AIAH L IC i & 225

AR PR HIX Y /N T 1. A e, AR
2 T B T B Hb 5% 2 0~20 em AR FEJE 20~40 em +
R HIX (H 2 % 3% 7H & (B 4b) o 78 0~20 em % )2
g SAR A [, ¥ R A B P (57 = AL BT PR RLAR
T M B T HIX (H 34 8 2% 38 i 29 5% (P<<0.01)
£ 20~40 em R K )2 T3 BT R M, ¥ ZR A
BEOBE 2 R ORL PR ORRCT b Bk 9 HIX (A 4 51 3G om
1.7%,1.5%,2. 5% (P<<0.01),

1E 0~20 cm Al 20~40 cm P + )2 R BE R [A]
TR 4 DOM B BIX{E44r F0. 77~0. 912
B) o SRR A LE , AN [) 2 TR 358 T R b, 8 S R AR 2 0~
20 cm 3 BIX(H (K 40) o BHRHIAR L 72 ZR R BB |
% 2 50 B BE FUARCT b b - 58 BIX (A 230 2 B AR
10.8%.10.0% F115.6% (P<<0.01) . i £ 20~40
em K )2 - e ORI A T R b X 1 8 BIX (E 5%
M) AN K, Y FRIE 0. 85~0. 9 Z 1] A AR LA L, (PR T 1
B 0~20 em + 4% BIX{H 8 FFRAK 5. 4% .

AR 5T 15 DOM B Bl o fHFE 0. 75~0.9 Z
], I HAE 0~20 cm Al 20~40 cm + 2 + 3 glady
(B AN A (L 34 5 BIX A — S (E 4d) .
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E2 FAEEBRFEHEMTEEVNGMATIEEGIREERE ST
Fig.2 SOC and soil DOC content and the ratio of soil DOC to SOC content in different types of urban grassland
TE:BS,CT,WT H UF 43 5 #R i v% B R EE P 2R BB PE MR #ig% . SOC, LA HLEK ; DOC, il i A ik . ARG T 5 R R [ — 1
JZ b B AN TR 28 A A 23 P22 5% (P<20. 05)
Note: BS, CT, WT and UF are bare ground, cool-season grassland, warm-season grassland and urban understory ground cover. SOC, Soil
organic carbon; DOC, Dissolved organic carbon . Different lowercase letters indicate significant differences between same soil layer and different

types of urban grassland (P<20. 05)

0-20 cm 20-40 cm 0-20 cm 20-40 cm
1.8 1.8F 1.8 1.8
a a
1.6 1.6 1.6F 1.6
~ 14} 14+ ~ 14} 14}
T a D a
En2b a 12 a Eak a  12f .
bn a [ b0 a_
E 10 77 1.0F £ 1.0} 7 1.0}
2 a =
~0.8F 0.8F a ~ 0.8F a 0.8F a
< 06} 0.6F 2 < o6t 0.6F a
= A = 7
2 04f 04f 7041 04 /
021 02 0.2F 02F
0.0 0.0
BS CTWT UF BS CTWT UF BS CTWT UF BS CTWT UF

3 AEEBREHEN T EAEEBEIREN-T R ERESH SUVALL R SUVA,,
Fig.3 SUVA,;, and SUV A, of dissolved organic matter in different types of urban grassland
TE:BS,CT,WT HIUF 435y # i 8 ZE B B0 IE 7 BRI GE 0 MROR s . ARG b 3R R — 4 2 b B TR 28 B i 5 b B A o 5 1
2 5(P<<0.05)
Note:BS, CT, WT and UF are bare ground, cool-season grassland, warm-season grassland and urban understory ground cover. Different lower-

case letters indicate significant differences between same soil layer and different types of urban grassland (P<Z0.05)
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