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Response of photosynthesis and antioxygenic enzymes in seedlings of three tropical forest tree species to differ2
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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 sul2canopy tree species ( Litsea
pierrei var. szemaas 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 mx) of L. pierrei var. szemaois and L. dilleniif dia were documented at 25%
and 8% sunlight, respectively, which showed that the two sul2 canopy species had poor ability in photosynthetic
acclimation to high light. In contrast, the Pma of M. barbatus increased with light level. During a day, the max
mum photochemical efficiency (F/F ) of the photosystem O 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,/Fn, values at dawn were lower in L. dilleniifolia than in the same species under
other two light levels, indicating that sustained photoinhibit ion occurred in this case. The contents of malondiald@
hyde (M DA), H20,, and activities of ascorbate peroxidase (APX), superoxide dsmutase ( 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 activit ies.
But, high content of MDA revealed that L. dilleniifolia was probably suffered from membrane damage. In cor2
clusion, our data revealed that the pioneer species M. barbatus had a high capacity 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. dilleniifdia in natural environment could be partially due to their
poor flexibility in response to changed light environment resulted from habitat fragmentat ion.

Key words Tropical rain forest, Endangered species, Photoinhibition, Photosynthetic acclimation, Antioxy2
genic enzymes, Flexibility.
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Table 1 Chlorophyll content and photosynthetic characteristics of Lit2 0.80F )
sea pierrei var. zsemaios, LI dilleniifolia and Mallotus barbatus 075+
seedlings grown under 50%,25%, 8% sunlight r espectively 070k 3
PR K MMERESE mgZE ab JerbE Rl LCP JEHLAI L LSP 0.65F
Species Light ~ Total chl cntent  Chl &/ b ratio Light comper2 Light saturation
kvels  (mgig 'Fw) satin point point 0.60
(Lmd#m 2#s ') (Lt 2#s ) 0.55 L L L . . L ]
A 50% 21087 0112aA 3104? 01 15aA 19? 2aA 9037 61aA g.:g—B
25% 21582 0132abA 21607 0l 18aA 127 1A 6177 41bA T .\.\Q—f"".
8% 31497 0120bA 21737 Ol 10aA 7?2 1cA 4957 49bA g 33(5) i .\.\.\k—"
B 50% 11772 0116aA 21502 01 10aB 1792 224 6307 31aB % T
25% 21552 0117bA 21782 0l 282AB 7? 1bB 5527 74aA =070
8% 31467 0126cA 21652 0l 08aA 6? 1bA 5397 62aAB 0.651
¢ 50% 21992 0119aB 31382 01 08aA 237 3aA 13322 78aC 0.60-
25% 41002 012268 31422 01 10aB 132 1A 1234? 100aB 055 ! 1 . L . L )
8% 51627 0124cB  3115? 01 01aB 87 1cA 6887 47bB 0.0 —C
A: BFRFET Litse pierrei; B: TLAL A 2T Ll dilleniifolia; C:
B 5L Mallotus barbatusl 2 5CH A7 0 /'S A1k 55 R4 3 45 osor
AH R FRTE 3 Bt ik [R) R [R) D6 5 AN [R) 0 e (m)) 22 St 25 Pk The 070k
different small and capital letters indicate significant intr@specific differ2 ’
ences among different light levels and differences in the means among
species at the same light level respectively( P < 0105)1 45 4 7418 2 0'60[-
Fr#fEi% Data are means? SE(n= 3~ 4)1 F[d] The same belowl 055 . . , . . . ;
’ 7:00 9:00 11:00 13:00 15:00 17:00 19:00 21:00
2 . FE Time

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

WA ek BOROGHIERE Prax R THE AQY PR Ry
Species  Light Maximum photosyr2 ~ Apparent quantum yield Daik resp2
levels thetic rate (md QOy#mol ! ratin rate
(Lmoknt 25 1) hotans) (Lmo#m™ Zs 1)
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25% 612747 01 64bA 01023 ? 2189 @10° 3amB 015367 01 11aB
8% 711967 01 54bA  01029? 41 82 @10” 4bA 014637 0108aA
C 50% 1918437 0127aC 010542 4162 @10” 3 11070? 01 04aB
25% 1916982 1101aB 010537 2124 @10° 3aC 019417 0110atB
8% 7132372 01 74bA 010397 4103 @10 3bA 0173772 0110bA
313 A #(MDA) Fl H202 75 & K fia AL in i
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Fig 1 Diurnal variation of maximum photochemical efficiency of PS 0
(F/F,) for the three species grown under three light levelsl

N 83 K37 Litea pierrd var. szemaios; 0 @ o flf K 32 1
L1 dilleniifolia; 0 : & R #i Mallotus barbatusl 1) 8% Y 5% 8% full
sunlight; 2) 25% J¢ 31 25% full sunlight; 3) 50% Y6 3% 50% full su2
lightl %4l s kT 3448 2 kx#fE % Data are means ? SE(n= 3~ 4)1 |
[f] The same belowl
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Fig 2 MDA and H,O, contents of seedlings of three species grown under
three light levels.
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