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Response of photosynthesis and antioxygenic enzymes in seedlings of three tropical forest tree species to differ-
ent light environments. GUO Xiacrong!'?2, CAO Kunfang!, XU Zaifu! (! Xishuangbanna Tropical Botanical
Garden, Chinese Academy of Sciences, Mengla 666303, China ;> Kunming Institute of Botany, Chinese Acade-
my of Sciences, Kunming 650204, China).-Chin.J.Appl. Ecol.,2004,15(3);377~381.

This paper studied the response of photosynthesis, chlorophyll a fluorescence and 3 antioxygenic enzyme activities
in the seedlings of a pioneer species ( Mallotus barbatus) and two endangered sub-canopy tree species ( Litsea
pierrei var. szemaots and L. dilleniifolia) in Xishuangbanna tropical rain forest to different light environments.
Three light regimes (50% ,25% and 8% full sunlight) were designed for the seedlings. The largest values of
maximum photosynthetic rates (P_,,) of L. pierrei var. szemaois and L . dilleniifolia were documented at 25%
and 8% sunlight, respectively, which showed that the two sub-canopy species had poor ability in photosynthetic
acclimation to high light. In contrast, the P, of M. barbatus increased with light level. During a day, the maxi-
mum photochemical efficiency (F,/F.,) of the photosystem II in all the three species grown under three light
levels showed minimum values at noon, and the lowest F,/F,, values were shown in seedlings at 50% sunlight.
Under 50% sunlight, the F,/Fy, values at dawn were lower in L. dilleniifolia than in the same species under
other two light levels, indicating that sustained photoinhibition occurred in this case. The contents of malondialde-
hyde (MDA), H,,, and activities of ascorbate peroxidase (APX), superoxide dismutase ( SOD), catalase (CAT)
of both L. pierrei var.szemaois and M. barbatus increased with stronger irradiance, which revealed that these
two species were able to alleviate photodamage under high light stress by increasing their antioxigenic activities.
But, high content of MDA revealed that L . dilleniifolia was probably suffered from membrane damage. In con-
clusion, our data revealed that the pioneer species M. barbatus had a high capacityv to acclimate to different light
environments, particularly high light, while the two subcanopy Litsea species had poor ability in acclimation to
high light. Based on the findings of the present study, we suggest that the small populations and endangered sta-
tus of both L. pierrei var. szemaois and L . dilleniifolia in natural environment could be partially due to their
poor flexibility in response to changed light environment resulted from habitat fragmentation.

Key words  Tropical rain forest, Endangered species, Photoinhibition, Photosynthetic acclimation, Antioxy-
genic enzymes, Flexibility.
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Table 1 Chlorophyll content and photosynthetic characteristics of Lit-
sea pierrei var. zsemaios, L .dilleniifolia and Mallotus barbatus 0151 3
seedlings grown under 50%, 25 % ,8% sunlight respectively 0.701
wH kT BHSESR  MRRlp  EHEALP  HRMA LS ol
Species Light  Total chl content  Chla/braio  Light compen- Light saturation 0.60[
levels  (mgrg™ 'FW) sation point point 0.55 L L L L s L S
(pmolm™2+s7 1) (umolim™ 257 1) 090
A 0% 2.08£0.120A 3.0430.15A  19t2aA 903 £ 61aA 0.85} e, .
25%  2.5830.32abA 2.60 +0.18aA 12+ 1bA 617 41bA 0.80 M
8% 3.4940.20bA 2.7310.10aA TE1cA 495+ 49bA 50.75-
B 0%  1.7710.16aA 2.50%0.10aB 1712aA 630 +31aB &0.70}
25%  2.55+0.17bA 2.78+0.28.AB T 1bB 5524 74aA 0651
8%  3.4610.26cA 2.65t0.08A 6% 1bA 539 £ 620AB 0.60L
C 0% 2.99%0.19aB 3.38+£0.08aA 231+3aA 1332 £78aC 0.55 , . ., L . , .,
25%  4.00£0.22bB 3.42%0.10a8 13+ 1bA 1234 + 100aB 0.901 ¢
3% 5.6230.24cB 3.1510.01aB 8+1cA 688 + 47bB
A: BFRET Litsea pierrei ;B IR KREF L. dilleniifolia: C: 0801
E R Mallotus barbatus . BRFET/EM/NEMXE F8] 2 HFR R
HEIMFLE 3 FEREMMER AT ARDFER E S EEHE The 0.70|
different small and capital letters indicate significant intra-specific differ-
ences among different light levels and differences in the means among 0.60
species at thé same light level respectively( P<0.05) . (& 4T +
FRHETR Data are means £ SE(n=3~4). T A The same below. 0.55 1 L — . L L 4
7:00 9:00 11:00 13:00 15:00 17:00 19:00 21:00
Ht[E] Time

%2 TREEAKFTRFAEF ZRRHAEFNERBEHED
K& HHIE

Table 2 Photosynthetic characteristics of Litsea pierrei var.szemaios,
L . dilleniifolia and Mallotus barbatus seedlings grown under three
light levels (50%, 25% ,8% of full sunlight)

#H KT BRAACEE P, FUEBTREAQY  BHREXR,
Speces  Light  Maximum photosyn-  Apparent quantum yield Dark respi
levels thetic rate (mol COp mol ~* ration rate

(pmol'm ™25 1) photons) (gmolm™%s™1)

A 50% 6.22240.074A  0.02414.19x107%aA  0.71620.09aB
25% 7.9114£0.04bA  0.038+1.46% 10 *bA  1.100£0.05bA

3% 6.913£0.21cA  0.028£4.95x 10 %abA  0.54410.0%aA

b 0% 3.63310.358  0.017£1.35%107 3B 0.519£0.09aA
25% 6.274£0.64bA  0.023+2.89x 107 3abB  0.536+0.11aB

8% 7.196£0.54bA  0.029+4.82x10"*bA  0.463+0.08aA

C 50% 19.84340.27C 0,054 +4.62x 10 %aC  1.070+0.04aB

25% 19.698 £1.01aB  0.053+2.24x 107 %aC  0.941£0.10abB

3% 7.323+0.74bA_ 0.039+4.03x10 " 3bA__ 0.73740.10bA

3.3 HWIE(MDA)M H,0, & & &yt E L&

3R MDA 1 H,0, & B ¥R 6K TEF &
Mg in(E 2) ME R T, ERFAM MDA & Bk
BEP<LOMETRHAZF MEMHMAZTZ
BLTEEER.

B 3 AT W, BF AR EFH SOD EHERE KT
FrETig . AALR M AREFIE 3 MobkK RIS &
ZR BRI 8% IR T M SOD EHE& K. HIFEHE
BE, MR AEFH SODFEHEEERTHER
A3 AR CAT 1EHERE G K7t &5 208 i s 3
(B 3) AEDERT, MR R ZT 1 CAT 1EHEMR
BERTHERM(P<0.01). BRHAM APX iEH
BEYGCIKE F =g in . R R 2 F 7 R iE 6 K 2 8]
APX EHTLREEZR HEN®RT, BRAMN APX &
R EEEHTRAAREZF(P<0.01).

Bi1 TENKFET 3 ##d PSH R KAEEERAE(F/F)0H
Fit
Fig.1 Diurnal vanation of maximum photochemical efficiency of PS [

(F,/Fn) for the three species grown under three light levels.

1:B ¥ KET Lirsea pierrei var. szemaios; 1 LM RMH KE T
L. dilleniifolia; l : &R M Mallotus barbatus.1)8% Y5 8% full
sunlight; 2)25% Y658 25% full sunlight;3)50% Y65 50% full sun-
light. B3R & 8 TH(E « $7#HEIR Data are means £ SE(n=3~4). T

[ The same below.
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Fig. 2 MDA and H;0; contents of seedlings of three species grown under
three light levels.
KEM/NE F&4MFTHANKE T RESFHERAEEATET
HEFPREIAE F B E1E(P<0.05) The different capital and small
letters indicate significant differences in the means among species at the

same light level and intra-specific differences among different light levels
respectively (P <0.05). T [a] The same below.


http://www.cqvip.com

D000 http://www.cqvip.com|

380 F R £ & % ik 15 %

1000 2, T E AR R 2T RS i G T E R

£ w0} HETARTRED) KM AR ASTFREFAS
S 2 a0l FER . FFALEFH Po. Ra M1 AQY BT
o w0} S0% S TR, ZHIZE T ok A0 BhA, 76 R
£ 20 FOE BT FE S0% F1 25% W T Pk, HE
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P 3 A 4 F T AR A KRR B B 6 BB SR, LR E
E ZHEHR OGN TR L EHHROLH, A
ol SR £ BRI ORI T P2 H B EE
25 120290 At 2 T, 8% K3 FE R Py R,
5 AQY ¥ FHE, TT LA R FiE TR T I LLE R 38 06
. op TR, 79 th X6 TR AR (L 2k TR T S R A
égwo % THI b, B SRR 7E R R 638 T AT 4 L A
S 5T AEST, TECFR B (B Sk g A TR T BB
we Ol 3FI FL/F, BRI, 3 FOEKF T
£ 0} | Y TEAF [P F/F,, M T MM LS, 29 57 R
i U S REARR tH T G ) PR P30 RE e B 7 BRLBE, T 7

&% ‘ "
8% 25%
SEEEIAME Light levels

B3 AREXATFT 3 HHEPNEREEAEE
Fig. 3 Activities of antioxygenic enzymes in seedlings of three species
grown under three light levels.
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geEEI2) 3 A~ Fily SOD.CAT .APX ) iEHE7E 50%
JeiR TGN, R T N1FE @ 65R T 3R T K8 7%
HEREMRMGE S, 2 MEEEY CELGE
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