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13 Species of Urban Greening Plants in Hohhot Based

on the Efficiency of Carbon Fixation
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(Department of Environmental Science and Engineering, College of Energy and Power Engineering, Inner Mongolia University of

Technology, hohhot 010051, China)

Abstract: 13 species of urban greening plants in Hohhot were selected for study. The photosynthetic physi-
ology and ecology indexes of plants were measured by using LI-6400 portable photosynthesis system and
the carbon fixation capacity of the plants were quantitatively studied. The effects of plant photosynthesis
on the carbon fixation were studied. The factors affecting the efficiency of carbon sequestration were ana-
lyzed. The order of carbon sequestration efficiency was determined. The result indicated that: (1) differ-
ent plants had different trends in daily carbon fixation, Poa pratensis ., Hemerocallis fulva ., Paeonia lacti -

flora an single peak curve, and Platycladus orientalis, Picea asperata, Sabina chinensis, Pinus tabuli-
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formis, Sabina vulgaris, Forsythia suspensa, Syringa oblata, Sophora japonica, Salix babylonica,
Populus alba var. pyramidalis had double-peak curve. From June to November, the trend of carbon se-
questration of each plant was basically the same that the high value of carbon sequestration appeared a-
round June, and before or after September. (2) Carbon sequestration of plants: Forsythia suspensa™> So-
phora japonica>> Populus alba var. pyramidalis™ Syringa oblata> Pinus tabuli formis > Sabina vul-
garis>> Sabina chinensis > Paeonia lacti flora>> Hemerocallis fulva>> Salix babylonica > Platycladus
orientalis>> Picea asperata > Poa pratensis; (3) there was a significant correlation between carbon se-
questration and photosynthetic rate, transpiration rate and air temperature. According to the main species
of carbon dioxide fixation and oxygen release analysis showed that the plant configuration, carbon fixation
and oxygen release of relatively strong plants as the preferred plant (the arbors optimum with Sophora ja-
ponica s evergreen arbors with Pinus tabuli formis ,the shrubs optimum with Forsythia suspensa . the her-
baceous plants optimum with Paeonia lacti flora), while carbon fixation ability could be used as a long-
lived species and ornamental species, which were suitable for selection for a large area of green. The pur-
pose of this study was to provide reference for the selection of urban greening plants, to provide theoretical

support for the construction of urban greening plant communities, and to provide scientific basis for the

construction of urban ecological gardens.
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Fig. 1 Daylight photo curve of 13 greening plants in Hohhot City
F1 HEMEHT IB3MELEYNEELE BRELREK
Table 1 Comparison of Net Assimilation and Carbon Fixation of 13 Greening Plants in Hohhot
B TR AR [ Bl R A
H [A) 1k B & The amount of carbon sequestration and oxygen
L7 A assimilat . . : —1
Species Total assimilation per day release per unit area/(g * mol~! « d)
Species ) e
/(mmol * m™2 «d™ 1)
Wco2 WO,

LR Poa pratensis 518.061a 18. 235 76a 16.577 96a
42 Picea asperata 570. 650ab 20.086 87ab 18. 260 79ab
& 41 Sabina chinensis 904. 692abc 31. 845 17abc 28.950 15abc
WS Pinus tabuli formis 1 012. 381abed 35. 635 83abed 32.396 2labed
¥ Hemerocallis fulva 787.607abed 27.723 78abced 25.203 44abced
HrimAn Populus alba var. pyramidalis 1294. 641cd 45,571 37cd 41.428 52cd
Aj 24 Paeonia lacti flora 874. 689abced 30. 789 07abed 27.990 06abed
M F M Sabina vulgaris 963. 156abed 33.903 08abed 30. 820 98abed
& Forsythia suspensa 1 338.132d 47.102 24d 42.820 22d
[E# Sophora japonica 1 303.293cd 45.875 91cd 41.705 38cd
% T4 Syringa oblata 1 016. 422bcd 35.778 05bed 32.525 5bed
Ml Salix babylonica 768. 868ab 27.064 14ab 24.603 76ab
#4 Platycladus orientalis 629. 635ab 22.163 16ab 20. 148 32ab

T B A RS RN R ROR 22 5 B 3 (P<<0. 05)

Note: Different normal letters after the date indicate significant difference at 0. 05 level
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Growth curve of carbon fixation of 13 species in Hohhot
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Correlative analysis of main influencing factors of 13 species of carbon fixation in Hohhot

At R

~

LS Ji i) CO, e g 7R M

e . s ,
S f e it Photosynthetic  Conductance  Intercellular  Transpiration - UM MPIIE s pgypg
Tnflucncing factors Fixation e o H,0 co, rate nsampleof leaf | Relative air
b , ) | /(pmol /(mol « concentration /(mmol « Sk , humidity/ %
/(g mol ' «d ") mes ) mtes ) /Cpmol + m™?) mes ) cell/ C thermocouple/ C
[# §# #t Carbon Fixation/(g « mol ' « d™ ") 1
ot 4 3% % Photosynthetic rate/ (pmol » m * = s ') 0.783"" 1
“LALFJE Conductance to H, O/ (mol « m™* + s 0. 241 0.302° 1
i) , Wi Intercellular CO, concentration/ (pmol « m™* 0.210 0.480" 0.338" "
Mala CO, e 1 [lular CO, (pmol ) 21 8 1
7% % 1 % Transpiration rate/(mmol » m * « s ') 0.394"° 0.641° 0.613"" 0.601"" 1
23 LR Temperature in sample cell/ C 0.491"" 0.578" 0.197 0.035 0.477"" 1
I J i JE Temperature of leaf thermocouple/ C 0.499" " 0.587" 0.181 0.034 0.474"" 0.998" " 1
FAX IR Relative humidit/ % —0.062 —0.248" 0.326"" —0.361"" —0.363"" —0.024 —0.013 1

T ox B o g3 53 6 7R Sk 35 R0 O R I 35 A0 G

Note: * and * * indicate significant correlation and extremly significant correlation, respectively
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Table 3 Rotated component matrix of three principal components
AT F %4y Principal component
Influencing factor PC1 PC2 PC3
M F & B Temperature of leaf thermocouple/ C 0.982 0.114 0.071
25 i Temperature in sample cell/ C 0.979 0.113 0.079
A M % Photosynthetic rate/(pmol « m™2 « s71) 0.676 —0.22 0.521
KA ANHE BE Relative humidity/ % —0.123 0.961 —0.126
KL% Conductance to H;O/(mol * m™2 « s 1) 0.073 0.493 0. 806
ZXJ#5 # # Transpiration rate/(mmol » m~ 2 « s 1) 0.448 —0.214 0. 806
Maa] CO, ¥ Intercellular CO; concentration/ (pmol « m™?) —0.021 —0.343 0.797
T4 FEMEHT BHEYELIEFEIE
Table 4 Score of principal component factors
Si@eis Fl Fz F3 Compﬁﬁrfi?i score Rfﬁliéing
T8 Forsythia suspensa 1.988 2.63 2.186 2.021 289 6 1
[E#L Sophora japonica. 1.163 2. 306 0. 148 1.219 741 4 2
Wi Populus alba var. pyramidalis 1. 580 1. 440 —0.451 1.028 298 8 3
LT % Syringa oblata 1.137 1. 305 —0. 266 0.831 996 6 4
AN Pinus tabuli formis 1. 286 1. 253 —0.728 0.798 913 2 5
X F B Sabina vulgaris 0.676 0.153 1. 393 0.574 424 5 6
B A1 Sabina chinensis —0.922 —0.739 1. 396 —0.372 425 7
Aj24 Paeonia lacti flora —0.816 0.217 —1.007 —0.453 897 8
&8 Hemerocallis fulva —0.467 —1.168 0.527 —0.461 621 9
Ml Salix babylonica —0.737 —1.323 0.576 —0.614484 10
41 Platycladus orientalis —0.936 —2.288 —1.703 —1.388 39 11
Z 4% Picea asperata —2.383 —1.25 —0. 687 —1.507 677 12
H#R Poa pratensis —1.567 —2.536 —1.384 —1.675 324 13

F=0.422 86 X F, +0. 304 53X F,+0.173 71
X F,
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