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Photosynthetic characteristics of plant functional groups in forest ecosystem at the

national natural reserve of FuNiu Mountain
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Abstract: A Plant Functional Group (PFG) is composed of a set of plants co—existing within a community and can serve as
a basic unit of vegetation dynamic change within an environment and can act to simplify related research. The physiological
characteristics of different species provide the basis for PFG classification and also affect the overall function of PFGs. The
forest ecosystem has structural integrity in the National Natural Reserve of FuNiu Mountain. Through species’ interspecific
associations and their dynamic changes along the elevation gradient, we classified the dominant species into four major
PFGs. We then analyzed the photosynthetic characteristics of each plant of the four PFGs. Using the photosynthesis system,
we measured the photosynthetic characteristics of different plants of PFGs and analyzed and compared the results which
show; that the maximum Coefficient of Variation of different species’ LCP (light compensation point) and Rd ( respiration
rate) was 70.47% and 74.29% respectively within the same PFG; these are complementary to each other among functional

traits, which is the main reason for the long—term coexistence of the PFG. Trees’ Pn( maximum net photosynthetic rate )
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was between 7 and 8 CO, m™ s™' which suggests that they have the ability to capture high —intensity light LSP ( Light
saturated point) within the same PFG was mainly between 1200—1500mwmol m™ s, which differs very little. Herbaceous
understory shrubs are more sensitive to low—intensity light than the trees. There are functional characteristic differences
among the same PFG and between different PFGs, which affects the structure, function, processes, and ecosystem services

of the forest ecosystem.

Key Words: Plant Functional Group; photosynthetic characteristics; FuNiu Mountain Natural Reserve; ecosystem

function; ecosystem service
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Table 1 Climate and geographical conditions in the experimental sites
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Table 2 Dominant species of all layers at experimental sites

Fe = PeFFh S T PR
No. Layer Dominant species Important values or occurrences
1 F*A Arbor B AR Quercus acutidentata 0.63
2 # FZ Bk Quercus variabilis 0.46
3 JENRHL Quercus glandulifera 0.35
4 AE11#) Pinus armandi 0.20
5 HER Frutex WA Lindera glauca 46
6 B Acer davidii 66
7 FtHY Rhododendron simsii 51
8 WKL T Lespedeza bicolor 756
9 KEFFIMERE Celastrus gemmatus 33
10 1 B8R () Quercus variabilis 389
11 FER Forsythia suspensa 230
12 HAR Herbacea W] FH Carex lanceolata 1054
13 W35 4% Dendranthema indicum 113
14 B Themeda gigantea 43
15 225 Ligularia sibirica 34
16 J#% Pteridium aquilinum 97
17 e B Carex siderosticata 87
18 BA Atractylodes lancea 17
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Table 3 Photosynthetic characteristics of the first PFG
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(umol CO, m™2s7!) 2 (pmol m2s71) (mmol m™2 s71)

i R 5.03 0.43 20.50 1266.67 0.02
Quercus variabilis
i
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Fig.1 Photosynthesis-light response curve of the first PFG

Table 4 Photosynthetic characteristics of the second PFG
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Fig.2 Photosynthesis-light response curve of the second PFG
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Table 5 Photosynthetic characteristics of the third PFG

TR EOE AR R A ;
el oL WO AL iAo FUR TR
? photosynthetic rate/ Respiration rate/ Light compensation Light saturation point/ Apparent quantum

e o - .
P (ol €O, m~ 571 (pwmol CO, m™2s71) point/ ( pmol m™2 s7") (pmol m™2s71) yield
; Jf‘ 4N
BLiER 7.63 0.22 9.14 1337.50 0.02
Quercus acutidentata
1 \
P _ 7.82 1.02 36.34 1412.50 0.03
Pinus armandi
I
HIFRER 2.76 0.28 7.14 1450.00 0.04
Celastrus gemmatus
5LE
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Ligularia sibirica
Gl
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Table 6 Photosynthetic characteristics of the fourth PFG
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Fig.3 Photosynthesis-light response curve of the third PFG Fig.4 Photosynthesis-light response curve of the fourth PFG
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