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Photoprotection Strategies in Young Leaves of Dominant Species in Mid-
and Late-Successional Stages of Low Subtropical Forest in Winter

LIN Wei, YU Zheng-chao, LUO Yan-na, SHI Chu-liang, LAl Yu-bo, PENG Chang-lian”

(Guangdong Key Laboratory of Biotechnology for Plant Development, School of Life Science, South China Normal University, Guangzhou 510631, China)

Abstract: In order to understand the mechanism of photoprotection strategies of dominant species at different
successional stages under different light environments in winter, the physiological and biochemical responsethree
dominant species at mid-successional stage, i.e. Schima superba, Castanopsis chinensis and Castanopsis fissa and
three dominant species at late-successional stage, i.e. Machilus chinensis, Cryptocarya coninna, Cryptocarya
chinensis grown on full light (100% natural light) and low light (30% natural light) were studied. The results
showed that, compared with full light, the non-photochemical quenching (NPQ), ratio of carotenoid to chlorophyll
(Car/Chl) and anthocyanin content in young leaves of dominant species at mid-successional stage under low light
decreased, and the relative cytoplasmic membrane leakage increased. On the contrary, the anthocyanin content in
young leaves of dominant species in the late-successional stage increased, the relative cytoplasmic membrane
leakage decreased, and the degree of light inhibition was low (high Fy/Fn). In addition, the anthocyanin content,
NPQ and Car/Chl in young leaves of mid-successional species were significantly lower than those of late-
successional species except of total antioxidant capacity. So, the dominant species at late-successional stage could
improve their adaptability to high light environments in winter through their flexible light protection strategies.
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However, the diversity of light protection strategies and light protection ability of dominant species at mid-
successional stage were weaker than those at late-successional stage.
Key words: Community succession; Anthocyanin; Non-photochemical quenching; Photoprotection; Winter

FeXHEY A EEE N, REYT A EH
MIREIEIERE, AOGEmAEYIN ALK, R XEH)
A B R . R AR et R
HEVE N YIRNTE & 1) EE IR R — M. fERRME
PORIBER B R, R R RD K R R R EAN R
{10 A= A A B st A [i] St FHE S 45 F o 1. 5 3 17 4R 2 1)
2 S SR S VR B I B N R OR B /1123, FEEE
TR ARIK, A BEE S AT, BRI N RAR A
FEBHRIE I, MM Z A RO R EEE T TR, [
I 6TR (2 RRA R AR A AR A, 8l T BT P 5T A
(IR EE o DRI G TR BT i 0 R A K 1 Dt
WEEH 7. R s B R A S R AR K
EEH SRS R R R N A AR S, X2
B T R PR R A A B A SR I e e O A 1
T #RehE, RIERE T LA SIS AN A4,
RINEEA SR b 5 KA, BEeS
EAED KA T IR KA AN A6 T, (R HEER
Bkt LAt 2 i e, FRARE AR, R
B 7E TR L 3R 88 R A0 F e Rubisco 2 & R %,
et PR =P A s>, AT R T % CO2 11
W SR AR 3 HL T Re ), TE— B AR BRI T )
NADP*F/EfE ), (5% s FIt IR Oy, $&m TiEME
H B R R 8

ik 0 8 19 77 A R P AR AR B AR A 1 AR
KR (I BELAS,  [RIEAE o I A8 R AT
TG RE PGB BRIE TR R SO E L. YY)
FEK A 10 2 AT 2 i O 2 ol SRS G SR AR A 85
g, e RER—MOKEENI R EEER, S0
THENFR B ANM . PR B R B Y R R R
iU, R Z S F AN R R A R ROLREN
TERRE, o S35\ e 3 H RS B P 4
7 i AR 0418, I8 R AR B
A BN F B — ERARERTR RN
T, A 0 A0 R E SRR R 5 o d v R 4
HEE ] 7E E 22w A AR AR R B S AR TR
AFR BACE A IE LT AR FE SR L S A2
BN R RS S T sk s s s Rk R
P e, BT R UV-B fE 5 1M (Nicotiana
tabacum) i i 4 5 B PUAAAL BE 7oK B 1IE B & 2 EE

SEACTIRIT . A RE I8 2 H— 2R T 1 BT
EM B TTIRR, AR fEORT . KN
MR PURIER. 23 EH AR SEE200, FEra ik A
IARBEE DUAAL R 88, EBITHERIEER M. It
G, A IR 22 AR 6 RE RURE RO AR EAT 3K
TRY K —Fh LN L1222, VF 2R, e T
FEiE I i NPQ BEAT I &G RE AR, Mk
s PR 224,

LA S50 980 1L AR MRV 5 O WF T 2 B sk
TR FCA [R5 5 B B AL 55 b oxt B2 ol A 45 1) i
REALA L AR AR IE R A 2 e HEA 5 ) i S AL o
AR FUEE B R A Tt R . S DTAALRE
JIFNFRFERLRE 1, PRI AN TR 5 B B S pont 4 2
JCRAET DRI HLHI 225, LA BHRT 420t
EEEIN: (SRR VAC AR

1 FRRTTE

1.1 #H

AARIG AT 7R S8 Ly S FA s FRopk 3 s B
HIHL F R A 177 (Schima superba) . 4E 5 (Castanopsis
chinensis). # ¥fj(Castanopsis fissa) 1 3 i % J5
HAAR A0 487 A (Machilus chinensis). 75 5 &
5% 4 (Cryptocarya coninna) . J& 5¢ £ (Cryptocarya
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Rh2E 2 e g0 1 LA G Rk (0 77 UFh e, P () 145y
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17, FRERFE /IR 21 53 2 5 B EIE WA Uv2450 Y
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Table 1 Effects of light intensity on relative cell membrane leakage of dominant species leaves

100% H #8658 Full light intensity (FL)

30%H 4858 30% Light intensity (LL)

Y
Species - o
% Young leaf JREA Mature leaf %)t Young leaf R Mature leaf
Af Schima superba 0.140+0.001c 0.250+0.021a 0.170+0.012¢c 0.217+0.015ab
HEZE Castanopsis chinensis 0.122+0.007b 0.264+0.021a 0.150+0.018b 0.269+0.013a
3 Castanopsis fissa 0.107+0.016¢ 0.233+0.025ab 0.180+0.011b 0.252+.0.016a
4E34# Machilus chinensis 0.190+0.002¢ 0.215+0.007b 0.145+0.016¢ 0.283+0.027a
# R JE5EH: Cryptocarya coninna 0.271+0.017a 0.258+0.016a 0.206+0.007b 0.265+0.021a
JE5EkE Cryptocarya chinensis 0.173+0.021b 0.290+0.024a 0.145+0.006b 0.295+0.009a
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At e b
10r Schima superba 10~ Castanopsis chinensis 1.0 - Castanopsis fissa
1 4 Young leaf
W 0 Mature leaf . .
08F b b 0.8 F b b 0.8+ a
b b
b b
= 06F 0.6+ 06|
&
o
041 0.4 F 04
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0 0 0
AEj1d fri HRELSE L JEFekE
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I—E
o

B 1 ISR A AR B K G2 AR (P Fr) ISR . B B [F) - REROR 22 57 i35 (P <0.05) . FL: 100% [ 48658 LL: 30% [ 48658 .
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JE5® Light intensity
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Fig. 1 Effects of light intensity on maximum photochemical efficiency (F,/Fm) of dominant species leaves. Different letters upon column indicate significant

difference at 0.05 level. FL: Full light intensity; LL: 30% light intensity. The same is following Figures.
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Fig. 2 Effect of light intensity on non-photochemical quenching (NPQ) of dominant species leaves
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Fig. 3 Effect of light intensity on anthocyanin content of dominant species leaves
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Table 2 Effects of light intensity on total antioxidant capacity (TAC) of dominant species leaves

i 100% FI #8655 Full light intensity (FL) 30% 14 4R 63 30% light intensity (LL)
Species %M Young leaf A Mature leaf % Young leaf R Mature leaf
A1 Schima superba 527.621+£6.902a 189.293+18.589¢ 342.461+6.551b 175.898+17.553c
HEZE Castanopsis chinensis 562.813+9.15a 218.488+3.512c 360.457+5.48b 175.698+6.614d
¥ Castanopsis fissa 645.395+8.088a 250.881+10.075¢ 545.417+8.088b 214.889+1.469d
A4 Machilus chinensis 440.040+6.702a 178.897+7.31c 410.446+£4.789b 168.899+1.599¢c
i J R 5¢HE Cryptocarya coninna 441.639+17.63% 208.091+2.537c 344.461+14.548b 189.295+2.828¢c
JE7¢HE Cryptocarya chinensis 438.040+14.637a 79.519+23.028b 414.645+6.296a 79.519+23.028b

2.5 Car/Chl f3z4k,
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Fig. 4 Effect of light intensity on Car/Chl of dominant species leaves
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