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Abstract: Urban grassland areas are expanding as urbanization accelerates, and their role in the regional carbon cycle is

becoming increasingly important. The carbon emissions of urban grassland ecosystems hold significance for the construction

of urban green spaces and low-carbon cities. We used the LI-8100 soil gas flux system to determine the ecosystem

respiration (ER) and related hydrothermal factors of five common urban grassland ecosystems in Guiyang City from April to

October 2018. We found that the ER showed obvious seasonal changes, with average emissions ranked as follows: Trifolium

repens > Lolium perenne > Cynodon dactylon > Ophiopogon japonicus > Ophiopogon bodinieri. ER was positively

correlated (P < 0.05) with soil temperature at 5 cm and air temperature, but negatively correlated (P < 0.05) with soil water

content. The Q) values of air temperature and soil temperature were 1.22~ 2.06 and 1.15~ 1.85, respectively. The

cumulative emissions of Trifolium repens and Lolium perenne were significantly higher than those of Cynodon dactylon,
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Ophiopogon japonicus, and Ophiopogon bodinieri (P < 0.05). Cumulative ER emissions were significantly positively

correlated (P < 0.05) with total soil nitrogen, aboveground biomass, soil microbial carbon, and soil urease. Our study shows

that there are significant differences in CO, emissions between different types of grasslands and that these are affected by

multiple factors, such as hydrothermal conditions and soil nutrients, indicating that grass type should be taken into

consideration in planning for low-carbon urban development.

Keywords: green grassland; microbial carbon; ecosystem respiration; carbon cycle; O,
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Table 1 Basic information of grasslands
LR ¥R Plant e THIAN Total area =E LA Latitude (ERLiETy i
Grassland type height/cm of sample plot/m Coverage/% and longitude Management measures
0961531 BRELAEAC TG DL £ B 2%
LIE RN 26°26'53" N
10.04 10012 98.32 JOON ’ Remove weeds every year depending
Cynodon dactylon 106°39'43" E on the growth situation
= 09 s FREUE R DL & BRI A e
F=nt 26°26'52" N
o 21.88 3704 87.27 IO ’ Remove weeds every year depending
Trifolivm repens 106°39'43" E on the growth situation
F 4B Ophiopogon 26°26'52" N FAES AN TAHEIR, %ﬁ3~5 cm
jap;nicus 12.75 840 53.81 o Manually mow once a year in May,
106°39'47" E leaving 3~5 cm stubble
W EL Ophiopogon 26°26'51" N S H N TNER, BHE3~5 cm
buodinierip POg 25.09 256 61.74 et Manually mow once a year in May,
106°39'43" E leaving 3~5 cm stubble
%E 26°26'52" N EAIXU%U?’U_\'! %%‘3N5 Cm
Lolium perenne 36.49 7103 94.88 l0e30a0rp,  Manually cut3 times a year, leaving

3~5 cm stubble

1.2 RIS

PALSRFH T AR IR X A R (1 =, B R A
FRVE I B 5 Bhew WL SRk B O B SO0 5, W AR
BRI E R, Mk L FRERERN 3 A
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Table 2 Aboveground biomass and soil properties in different grasslands

& 45 Paramenter

HH S Grassland type

M TR M= FAE AT e
CD TR 0J OB LP
B4R
Aboveground biomass/(gm %) 1 10720+ 165.24a 1315.20+150.32a 119040 + 121.51a 355.73+6.92b 1323.37+ 138.65a
e . -3
¥ 5 Bulk weight/(g-m ) 1.38 = 0.05b 1.63+0.10a 1.48 +0.03ab 1.52+0.11ab 1.50 + 0.06ab
pH 8.02+0.07a 7.94 + 0.05ab 7.74 + 0.07bc 7.83 +0.10ab 7.53+0.13¢
== . -1
A ML Organic matter/(g-kg ) 14.97 £ 0.82a 18.04 + 1.59a 9.65+1.13b 7.99 +0.73b 11.03 +1.58b
AR
Available nitrogen/(mg-kg ") 49.74 + 0.82b 85.87+13.32a  63.92 +5.73ab 53.52+13.08b  59.21 +9.79ab
4% Total nitrogen/(g'kg ') 0.94 + 0.06b 1.24 +0.04a 0.94 + 0.08b 0.76 + 0.05b 0.97 +0.14b
AP R Microbial
biomass carbon/(mg-kg ) 62.99 + 4.58b 236.50 £21.74a  204.57 +50.70a 88.09+ 11.15b  240.99 + 39.62a
WA E % Microbial
&omasiitrogem(mgkg’l) 13.17 + 1.89¢ 4429 £2.93a 38.83+21.24abc  20.73 +0.32b 32.95 + 11.62abc
FERERE Invertase/(mg-g ') 0.32 £ 0.06b 0.56 +0.11ab 147 +0.23a 0.16 +0.03b 0.99 +0.27ab
i AR Catalase/(mg-g ) 1.86 + 0.35a 1.31+0.07ab 0.98 + 0.20b 1.35+ 0.07ab 156+ 0.01a
HRH Urease/(mg-g ) 0.06 = 0.02b 0.32+0.03a 0.32 +0.04a 0.10£0.01b 0.40 + 0.10a

AN FRERIRAS R R S W) 22 7 B (P < 0.05); [&I2[A].

CD: Cynodon dactylon; TR: Trifolium repens; OJ: Ophiopogon japonicus; OB: Ophiopogon bodinieri; LP: Lolium perenne; different lowercase letters
indicate significant differences between different grasslands at the 0.05 level; this is applicable for Figure 2 as well.
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Figure 1 Seasonal variations in temperature, soil water content, and ecosystem respiration in different grasslands
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Figure 4 Relationships of ecosystem respiration to air temperature, soil temperature at 5 cm, and soil water content
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