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Effects of different light environments on photosynthetic physiology of

Dicranopteris dichotoma under successional stages in subtropical forests
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Abstract: The light changes of forest succession play important roles in the presence or absence of plant species in
communities. To reveal the effects of light on photosynthetic physiology of Dicranopteris dichotoma at different stages of
secondary succession in subtropical forests, light response process and chlorophyll fluorescence induction kinetic parameters
of D. dichotoma growing in three different communities ( scrub, Pinus massoniana forest, and evergreen broadleaf forest)
were investigated in this experiment. The results showed that the net photosynthetic rate ( P,) was the highest in the

P. massoniana forest with a light intensity of about 400 pmol m™ s™' and a small daily variation, followed by the evergreen

broadleaf forest with a light intensity of about 50 pmol m™> s

, and the lowest in the scrub with a fluctuation of about 400—
1800 wmol m™ s7". The lowest P, in the scrub was because high light disrupted donor and acceptor sides of photosystem 11
(PSIL) of D. dichotoma, and resulted in photoinhibition of D. dichotoma, which were proved by significantly increased

relative variable fluorescence (V,) at point J, normalized relative variable fluorescence (W,) at point K, and significantly
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decreased PSII performance index (PI,,;), and unchanged heat dissipation parameter (¢,,). No significant differences in
chlorophyll fluorescence induction kinetics between the D. dichotoma growing in evergreen broad-leaved forest and
P. massoniana forest indicated that its PSII was not damaged, and the decrease of the maximum net photosynthetic rate
(P, ) was caused by the low light. At the same time, the reduced dark respiration rate (R,), light compensation point
(LCP), and light saturation point ( LSP) showed that D. dichotoma photosynthetic system could adapt to the low light in
the evergreen broad-leaved forest. This study showed that D. dichotoma was a light-loving but not light—tolerant species,

with the modest low-light tolerance.

Key Words: light; light response process; Chlorophyll fluorescence; succession; Dicranopteris dichotoma
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Table 1 The main species composition of different communities

Community Layer Plant Plants/Plexus . Height
breast diameter

THE R A TARZE  DEM Pinus massoniana 8 1.10 1.82
Grassland WEARJZE JEYE Rubus hirsutus 9 0.60 0.31
WAL Eurya hebeclados 7 0.90 0.41

BRZE PR Preridium aquilinum var. latiusculum 10 0.30 0.62

T2H Dicranopteris dichotoma 14 0.10 0.28

T Miscanthus sinensis 2 0.40 0.73

LEEYIN T AR)Z L Pinus massoniana 35 32.00 21.00
Pinus massoniana WEAZ S Rubus hirsutus 34 0.30 0.62
M&R Loropetalum chinense 22 0.90 0.82

HAR 2 SROK B Oplismenus undulatifolius 2 0.10 0.32

T=H Dicranopteris dichotom 68 0.10 0.35

Bk Preridium aquilinum var. latiusculum 8 0.20 0.26

(LN T*ARE & Castanopsis sclerophylla 8 39.00 14.80
Evergreen broad- H WX Cyclobalanopsis glauca 5 5.80 6.70
leaved forest N N KA Schima superba 6 0.70 0.63
M AT llex wilsonii 5 0.40 0.70

FARE  15FH Dicranopteris dichotoma 11 0.10 0.30
[#& M- &85 EBR Dryopteris championii 26 0.12 0.35

FEBR Woodwardia japonica 21 0.15 0.42

R2 TEEBAERCFELRER)
Table 2 Soil physical and chemical properties (Mean=SD)
FKE % " AL % KA/ (mg/kg) HALE/ (mg/kg) HARAN/ (mg/kg)
Moisture content P Organic matter Hydrolysis nitrogen Available phosphorus Available potassium
19.357+0.23 4.756+0.08 3.377+0.23 42.389+0.09 1.987+0.12 5.079+0.06

22 R
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2.2.3 W EIICHE T IF &I 2

FHUEHE XS ADOEAL YZQ-500, W7 £ HE v W e- 3 7 i ks R 9O0H T s 17t Zeconp k) ,
5 AT IS AL BE 40 min, BEMEEVE N PRIE 3 45, WAL H M 3 K, MHRZE BT DL BRI IR 2O6(F,) k #2
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Fig.1 Changes in light intensity in different communities
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Fig.2 Changes in the light response curve of D.dichotoma in different communities
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Fig.3 Photosynthetic characteristic parameters of D.dichotoma in different communities
ANINE LR R TS AR AR A AR B 2 6] 25 5 i 3 (P<0.05)
R3 AREBENEEDN Wk\VjsﬁaPm(aDaW PI 4
Table 3 W, V;, ¢p,, ¢p, and Pl of D. dichotoma in different communities
r i . W, v, Ppo Pno Pl s
Season Community J ”
HE RO\ 0.77+0.06a 0.49+0.03a 0.60+0.02a 0.40+0.02a 0.65+0.09b
Spring LM 0.62+0.06b 0.39+0.01b 0.64+0.02a 0.36+0.02a 1.24+0.22a
i@ bR 0.65+0.04b 0.38+0.01b 0.65+0.15a 0.35+0.15a 1.45+0.25a
"7 TR\ 0.91+0.06a 0.59+0.17a 0.60+0.02a 0.40+0.02a 0.82+0.18a
Summer M 0.75+0.07b 0.42+0.03b 0.61+0.02a 0.39+0.02a 0.910.12a
[E N 0.51+0.04¢ 0.41+0.07b 0.63+0.15a 0.37+0.15a 0.88+0.11a
" TR 0.81+0.03a 0.51+0.05a 0.59+0.01a 0.41+0.01a 0.62+0.09b
Autumn LRSSV 0.69+0.04b 0.45+0.02ab 0.68+0.02a 0.32+0.02b 1.60+0.15a
i@ bR 0.71+0.02b 0.38+0.01b 0.69+0.01a 0.31+0.01b 1.78+0.20a

W,. K SSAAXI AT AR5 K point relative variable fluorescence ; Vj T AR AT AT T point relative variable fluorescence; ¢, : B SO ERR
Maximum photochemical efficiency; ¢, : FFEHUE T L3 Quantum ratio of heat dissipation; PI,pq: Y65 AEFE EL Photosynthetic performance index;
A NE FREFRIR T FAEAR AL B 2 A 22 57 . 3 (P<0.05)
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