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Abstract: As the result of earth environmental evolution, some deciduous broadleaf species are able to remain naturally in
evergreen broad-leaved forests, but the reason for their survival is unclear. This study examined the responses of leaf
morphology and photo-physiology of seedlings of a deciduous broadleaf species Liquidambar formosana and an evergreen

broadleaf species Gordonia acuminate to three natural light regimes ( open, gap and understory), in the purpose of
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elucidating eco-physiological mechanism of the survival of the deciduous species in the evergreen broadleaf forest. The main
results are as follows: (D)Compared to the evergreen species, the deciduous L. formosana had lower leaf mass per unit area
(LMA) , and higher Photosynthetic nitrogen use efficiency (PNUE). And in high light regimes it did not suffered from
photoinhibition and showed a high photosynthetic plasticity, especially in gap, performed three times higher P___ in the
evergreen species. Therefore, the deciduous species should be able to accumulate more carbohydrate in its shorter growth
season, thus enhancing its competition ability; @) In the open site, the evergreen species displayed greater LMA, and
suffered from photoinhibition, and allocated more nitrogen into chemical defense. Moreover, it showed a relative higher
P_ . in the gap and understory than in the open site, suggesting its preference to the gap and undersiory environments.
Also, growing in the understory it allocated more nitrogen for survival which turns out to be much more important than
growth. In contrast, in the understory the deciduous species displayed a low activity of Rubisco and thus a low
photosynthesis. @)In the gap, the seedlings of both species exhibited a greater photosynthetic acclimation, a photosynthetic
capacity (P, ) and the reasonable leaf nitrogen allocation coefficient in relation to photosynthetic activity suggesting that
the gap is the optimal environment for their regeneration. However, the photosynthesis of the deciduous is more dependent
on light and that of the evergreen is more on CO, concentration. (Tt is concluded that the deciduous broadleaf species with
higher morphological and photosynthetic flexibility should be able to compete with the evergreen broadleaf species and hence

survive in evergreen broadleaf forests.

Key Words: light regimes; leaf mass per area; photosynthetic capability; photosynthetic nitrogen use efficiency ; Chlorophyll
fluorescence ; partition for leaf nitrogen
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Fig.1 Effect of different light regimes on the leaf morphology, pigment and nitrogen contents in L. formosana and G. acuminate seedlings

(lowercases indicate different significance between different light regimes)
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TAHIET 0.24, 2 BE = T Hisk,
2.2 SHEXHSH

B 1 WAL, ROEFE T (U HFAE ) MBS B Pone PNUE 8., Vo o B 5 IS, R R
TERE 2SS UHAEME , XL S R E L ; B P » S FEARE TR, BRE 2B
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Table 1 Effect of different light regimes on the leaf gas exchange parameters in L. formosana and G. acuminate seedlings speciesRegimes

tfh RFH

Species Regimes

nmax er PNUE [ chax Jmax Jm/Vc PC PB PL

e ) 8.12*4  1.90*%  7.12** 0.23** 23.26* 106.36** 4.55% 0.16 0.09 0.05
Open (2.02) (0.13) (1.78) (0.36) (3.09) (6.05) (1.20) (0.07) (0.00) (0.00)

WE 11.47%  0.24%% 12.18"*  0.24* 17.43** 117.37** 6.71% 0.15 0.10 0.13
Gap (2.24)  (0.08) (2.22) (0.58) (3.21) (5.26) (0.68) (0.13) (0.01) (0.05)

L. formosana

T 3.71°4  0.23P%  8.54%*  0.20%*  6.33" 48.95%* 7.67*4 0.12 0.07 0.31

Under-Story (1.68)  (0.06) (1.48) (0.11)  (2.30) (4.44) (0.81) (0.01) (0.01) (0.09)

C. acuminase 04 2.10aB  1.42*2 2.64%® 0.12% 12,028 51.27% 4.23%A 0.12 0.05 0.08
: Open (1.03) (0.50) (1.13) (0.10) (2.66) (4.97) (0.53) (0.01) (0.00) (0.01)
HE 4.70%®  0.31%  7.18"®  0.17® 16.10* 87.65"® 5.44B 0.20 0.11 0.13

Gap (1.66) (0.41) (1.58) (0.11) (2.01) (5.10) (0.30) (0.03) (0.04) (0.06)

T 4.41%%  0.09°®  7.99** 0,16 13.08*® 65.26** 4.95"B 0.19 0.09 0.24
Under-story  (1.90) (0.12) (2.01) (0.09) (1.78) (4.35) (0.49) (0.00) (0.02) (0.09)

INE R AR SEE b, KE AW 8 AR R RERBE (p<0.05) , RN AR BFE Lowercases indicate different significance

between different light regimes and uppercases between species; Different letters are significant (p <0.05), the same letters are not significant

P e R GE 7 %8 Maximum net photosynthetic rate( pumol-CO,rm %87 1) | R, FEIFFIF # %& Dark respiration rate (pmol:CO, m2-s~'), PNUE
Y& % M Fi% %R Photosynthetic nitrogen use efficiency (wmol-g~'-s7'), & J:8B%%#5 % Photosynthetic energy transformation efficiency ( electrons
quanta™'), V. 5 KRk % % Maximum carboxylation rate (pumol m™2-s7'), J_ B K H T 5% % Madmum electronic transfer rate

(pmol m~%s7 1) | WAL i T158 M AR L 3R Ratio of J,,, to Vo (Ju/V,), HEIENEH S BB REL Leaf nitrogen allocation coefficient to
photosynthetic proportion( P, Py and P;)

2.3 MZFRTNSH

Fo/Fm BFMAEYRS ZREME — MEEEAE, HE7E 0.8 U EFRAEYRZIEMH ™, B2 8
N AE IR RS H 7R HIFF R Fo/Fm /NF 0.8, 6P HIFEH ™ E . FH oV W BB WE S, B ET
&, HE—EARE 0.9 4, MNEAT EERS)E , N6 TR, BWEM B i P, ®PS 1T, ETR ZE4-RiFl
IR E T RLES; B oV, qP, PPS LA ETR FEMKE AEALAR) , R Rk Bl KB 8 /ME Hel #b 2 3
BN, BHRERE B R R K, (H— R P RE S T IS AR T IROEH 5, BRWE oV B85
FRKZ B ETR MER LT/ E 3),
3 itig

R REYHEITOE A RN R EEE B SRR AR HAMES N FE M RE , DL S N 5 B FF5E i 28
1k, B, AT AR A DRSS A ) 9 — N BFRYRAE Y o TR AR X R R YCFR SR A TR R
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Fig.3 Effect of different light regimes on chlorophyll fluorescence parameters in L. formosana and G. acuminate seedlings
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R, RS ROERAOME " o X5 Kun™ X435 0 W M- R 32 MK 7 X (Fagus lucida) BST 45 RARML,
5 HER WA MR R ( Castanopsis lamontii) MY M3R ( Lithocarpus hancei) Kt , /KT MIZER AR S 1
R T BRHFEME, —X+ , BHEFRERERIE T, KRR HE oN R ERAT (8 3) ot
SR BE B T SRR, AT HEYE R 4T T RO BB AR SR FE % I, B GEH S AR Car #1—3, BE—
REGRER SIS E DY, AR B OE AR R T HOBREA A ROS RERBRTRE ), S BT RE AL . [FRY,
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I AR B A BEADRE AR R S A AR a8 sk s e e R iR I 5K £, RIS AT R R S R
SRNE MR LT KRB A RE T BRI R A

WEEBMESRABUKPERNEER HZ —, LRFEHBEFEHHEEFR™ , REFSAL
RIS (PNUE 8. Ve S o) FIMER RIS (P OPS T FI ETR) MR BB K, S BT BWFb
P JRBBK  BHIE LWEH AR 3 45, RIH B REDEA T EMEADEEEF FRER, dle IS T e il 2 £ 1
HEEME. HIRRE SRR oN TEAREER, Fo/Fm HATIERGE, R WE XRZIEMH, BRE &
4, RAH BRI EEN . R, & REEE CRIIH ) =W, E R THESHAEYERE AN
R FIZEEEA D IR E 2 0RE, SN K . BT UL ARE RIS E TR S R R, (BR, i Chly Py,
P 7EME IR 5225 , REH AR R L, RIE R EFEE— 25

MTFERBRLRMN i LMA SHELFTLBERER , X SHKTAMMKREL N, ,PNUE, P, 18 —3, R
AT I RTIERIKI Vs T e S35 A, S TBAR [ B0 35 T BORAEF 7, T RAE Rubisco F 53T L2
(Pe) MY RE2 H AT B B LR (Py ) AN, HAE—KKE Pt E] A gP, OPSTI A ETR JRERAE K, &
BAFEAR T K3k 2K Rubisco BB BIFARBILD , b A B B ARZEMEE RG], 5 HERE) Chla/b B—3H , TR
i) RARIE T XA R, DI SRR ARE AR T A7 AR KRR, X SHh B ST 45 A — 30
BRICKIRBRENRE R T 477, BAEX P3RS T K Chl 1 Chly 2253 8 3%, 39 REH 6 IR 5 AR R
JEREEZ T AFRHEFET, RN T AEFHAERENER, WEERT R RAME SV Jus P,
ZHA K Rubisco B2 K1 , RuBP A RE h 35k, R MOE T A7 WM, X 5T A FIE R E 2 H BSE T3
SR,

Jo/ VFAE B FAGE AR R B R F X R o BEFSEIR AR RNE 1,/ V, B, KW
FE A B R R L CO MR, TRk Jo/ V. UZEAK T BARE /, BB BRI KK 2% CO,
RBR BB TR R R R I B, F BRFE HRIE Rubisco FHIDEEREL(Pc) MABK LK
A TR T ARE R R T AR IERE Py A P B IX IR REAR T X S 7 9 B FUACR, R A
J a1 6 BT B, AT ] RuBP JRACFRAIE RS . M EARDEH R RBEAZ SR (P) RETHAE
PS [ ,PSTAHAEM SR o/b EAR A HRKHE , W FREFSIEK PR LIS RAER LA AR
TP R BT, ST BAREDEE R —B KRRV HIFR I P WIB HIFEAR, 7T BBAE
YIEW ISR B2 R T8 PS 1, PSTAHEH &R o/b BRI BEMNEG M. MENKE, RO
FREMICKEKE Py, PR, TE PG, RWRZHHRRAR TRACHS M TR, XHMRAT
HRAEE R T SRR SAIRILAE T, 3R T OB RER AR, W S HB R ML A RE B
4 4Hig

WE S REIRXA RIS S0 DA B A [, B i v A B LMA AR S &,
HEELZHRBAINTHERED, EREHFE T RARRIOLE 8D, RAHBERNESALS T8,
FERZRRBHBR A LMA 7203 & A S il , B B2 RBA SRS &0 o, ZEARE AR T X BB IE
HHEDEA AN, BATREZHRBEAEFHFEES, B3 CO,WERER, WEEMRTRAHEK
HOLERES , EATEMRE IR, BRA LK R A 3 52, E RKESAL A B2 5 TRRIERH
B F SRR AR B BB R —
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