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Effects of soil physical and chemical properties on carbon density
of Triarrhena lutarioriparia in the Dongting Lake wetland

YAO Xin'? BIAN Hualin! LI Youzhi " ZHOU Qiaogiao '

(1.College of Resources and Environment, Hunan Agricultural University, Changsha, Hunan 410128, China; 2.Hunan
Provincial Key Laboratory of Rural Ecosystem Health in Dongting Lake Area, Changsha, Hunan 410128, China)

Abstract: To understand the carbon density and environmental factors in Dongting Lake wetland, 24 Triarrhena
lutarioriparia sample points were sampled to determine the biomass, carbon content and soil physical and chemical
properties of 6 organs(panicles, leaf, stem, rhizome, root and bud), and analyze the relationship between plant carbon density
and soil physical and chemical properties. The results showed that the biomass of stem was the highest and that of panicles
was the lowest. The carbon content of above ground part is higher than that of underground part. The results also exhibited
that the sequence carbon density of all organs of Triarrhena lutarioriparia from high to low was stem, root, rhizome, leaf,
bud, panicles. Multiple linear regression analysis concluded that the carbon density of rhizomes had a positive regression
relationship with soil pH, soil total K and organic matter content, and a negative regression relationship with soil moisture
and electrical conductivity. The average carbon density of Triarrhena lutarioriparia had a positive regression relationship
with soil total P content. Redundancy analysis(RDA) showed that the first ordination axis had a significant negative

correlation with soil moisture and a significant positive correlation with pH. The second ordination axis was significantly

WS HEA: 2020-06-17 1EEI AHA: 2020-07-15
ELWH: (2019NK2011 2020SK2019) (19A225)
1EEENT: (1994—) yaoxin6793@163.com *

liyouzhi2004@163.com



548 (

http://xb.hunau.edu.cn 2021 10

positively correlated with soil total K content. In conclusion, the main carbon storage organ of Triarrhena lutarioriparia was

stem and the main environmental factors affecting plant carbon density were soil moisture, pH, total phosphorus and total

potassium contents. Therefore, soil conservation should be strengthened to maintain the carbon sink function of the wetland.
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Table 1 The information of investigated plots of Triarrhena

lutarioriparia in the Dongting Lake wetland

1 E113°03'19.0" N29°26'43.1"
2 E113°00'55.0" N29°23'6.2"
3 E113°00'18.8" N29°22'34.9"
4 E113°0029.7" N29°21'39.2"
5 E112°46'38.2" N29°27'40.4"
6 E112°4723.6" N29°2727.9"
7 E112°4827.4" N29°25'50.8"
8 E112°4820.3" N29°262.7"
9 E112°4926.5" N29°26'9.1"
10 E112°49'42.6" N29°26'3.9"
11 E112°49'51.1" N29°25'14.7"
12 E113°04'4.1" N29°25'4.4"
13 E113°0426.9" N29°24'49.1"
14 E113°02'1.5" N29°23'39.2"
15 E113°0226.4" N29°23'48.4"
16 E113°03'0.8" N29°24'16.7"
17 E112°5026.0" N29°2323.7"
18 E112°47'10.5" N29°1620.5"
19 E112°47'49.8" N29°16'50.0"
20 E112°47'8.0" N29°1525.8"
21 E112°45'43.4" N29°1323.5"
22 E112°42'44.5" N29°07'16.0"
23 E112°42'58.0" N29°0725.6"
24 E112°4220.9" N29°0628.4"
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Table 2 Plant biomass and carbon concentration and carbon density
in the organs of Triarrhena lutarioriparia in the Dongting
B B Lake wetland
Ag'm?) (mg-g") Ag'm?)
( (14.14+6.84)a  (483.98+45.82)c (6.84+3.14)a
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Table 3 Line regression between carbon density in Triarrhena lutarioriparia and soil physical and chemical properties

-32.679 812.869 3806.330 -390.993 —-1390.354 —6530.110 —3724.857

—0.439 —3.438 0.240 —0.886 6.123 —37.583 -35.984

pH 3.822 —54.015 —325.441 34.804 74.569 539.218 272.949
—0.006 —0.146 0.433 —0.106 —0.193 —1.543 —-1.561

0.120 -1.913 —6.843 0.455 2.058 9.855 3.730

-10.813 174.110 256.898 -29.793 —-121.032 —1158.250 —888.867

-0.222 3.926 20.791 —-0.859 -12.379 —22.313 —11.054

4.108 —77.813 879.843 60.494 1081.980 949.497 2898.121

0.783 —8.702 —51.156 5.993 16.849 132.518 96.285

0.265 —0.791 —6.317 0.736 -7.514 43.248 29.628

R? 0.109 0.205 0.324 0.407 0.230 0.555 0.415

P 0.991 0.915 0.666 0.439 0.875 0.129 0.420
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Table 4 Redundancy analysis on the correlations between carbon
densities in Triarrhena lutarioriparia and soil physical and T o o4 o2 0 02 oa 0.6
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chemical properties in the Dongting Lake wetland
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Fig.1 Redundancy analysis plots of carbon densities in Triarrhena

lutarioriparia and soil physical and chemical properties
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