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Abstract: The main factors that influence community succession in an evergreen broadleaf forest are differences in the ecological
adaptability and eco-physiological traits of the various dominant plant species. Studies of the eco-physiological traits of these
dominant species allow researchers to better understand the physiological demands and ecological traits of dominant species in their
forest habitat and these studies also help researchers to recognize and understand the intrinsic mechanisms involved in forest
regeneration and the mechanisms driving ecological succession in an evergreen broadleaf forest at the individual species level. In this
study, we used a portable photosynthesis system to determine various physiological parameters associated with plant growth. We
investigated the seasonal dynamics of the diurnal variations of photosynthesis, the responses to both light and CO,, and the relative
chlorophyll content of the dominant plant species in the secondary forest surrounding Qiandao Lake, Zhejiang, China. The species
included Pinus massoniana, Castanopsis sclerophylla, Lithocarpus glaber and Cyclobalanopsis glauca. The results showed the
following. (1) Diurnal variations of the net photosynthesis rate (P,) of P. massoniana exhibited a monomodal curve in all four

seasons, while the variations in P, for C. sclerophylla were bimodal in August but had a single curve in the other three time seasons
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investigated. Diurnal variations of P, of L. glaber and C. glauca exhibited a typical bimodal curve with obvious “midday depression”
in May, August and November but had a monomodal curve in February. (2) The diurnal integral values of P, of P. massoniana and C.
sclerophylla were significantly higher in August than those in the other three seasons, while those of L. glaber and C. glauca were
significantly higher in November than those in the other three time periods investigated. The average value of the diurnal integral
value of P, in the four dominant species differed significantly in all four seasons and was ranked in the order of: P. massoniana > C.
sclerophylla > L. glaber > C. glauca; (3) Compared with the other three dominant species, for P. massoniana, the light saturation
point (LSP), light compensation point, maximum net photosynthetic rate, dark respiration rate (Ry), maximum rate of carboxylation
and maximum rate of electron transport were highest in all four seasons, while the apparent quantum yield (AQY) was the lowest.
The LSP and Ry of C. glauca were the lowest, while the AQY of C. glauca was the highest in the four seasons. Photosynthetic
characteristics of C. sclerophylla and L. glaber were moderate among the four species. (4) In all four seasons, the relative chlorophyll
content of C. glauca was the highest among the four dominant species, while that of P. massoniana was the lowest. All these results
indicate that P. massoniana and C. sclerophylla are shade intolerant species and moderately shade intolerant species, respectively,
while L. glaber and C. glauca are strongly shade tolerant species, although C. glauca is more strongly shade tolerant when compared
with L. glaber. Based on these findings, we concluded that P. massoniana and C. sclerophylla will withdraw from the community
during the succession. L. glaber and C. glauca will become the dominant species in the secondary forest surrounding Qiandao Lake

as these forests mature.

Key Words: Qiandao Lake; Secondary forest; Dominant plant species; Photosynthesis traits; Seasonal variation
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Fr e A (P, pmol-m ™)y JalE] CO, ¥ (Ci, pmol/mol) "< #L T /% (Gs, mmol-m™s™)55,

Pn B SUE G E AutoCAD B TS H K Py HAR AR 1265 A4 b il BB DS TR, A4
1.2.2 Y6 AT CO, Wi NI i Je 2 Hipili B

DGR 5E = LA SE S5 H AR A AR R e 0 5, A8 H] Li-6400XT 45206 A 1E HT R G0l e (¥
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Fig.1 Diurnal dynamics of net photosynthetic rate in leaves of the dominant species
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Rt s, HHAL 3 FLIAFNZE R B (P<0.05). 5 LR, kg E S T AR 5 X(P<0.05). 8 J
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FEAAH) LCP By, Ak, 5 MK,

HIZE 1A, ANFEZRAT S RAR M BRI R (Ana) N 8 H>11 A>5 A>2 H, el i %5 %
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B2 A, B3 m T HAD 3 A A 43(P<0.05), 11 Hixz, W& T 5 H. 8 H(P<0.05); HIXA2 Hi
Fm T HAR 3 A A3 (P<0.05), Hxh 8 . 11 [, 55 HEREZP<0.05). 2 AR 11 HlAQY K/hA
T XI> AR >0 s, o 2 SRR 8] 22 W (P<0.05), 11 H b5 Mk, W3 T
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Table 1 Responses of photosynthesis to light in leaves of the dominant species in difference seasons

H 1> Months

HESH PRFAFh
2 A 5H 8 H 11 A
Photosynthetic parameters Dominant species
February May August November
2 F(P. massoniana) 860+25Aa 1112432Ba 2068+60Ca 1448+42Da
JGHLR
FEHH(C. sclerophylla) 852+25Aa 1068+31Ba 1823+53Ch 1385+40Da
Light saturation point
FiFR(L. glaber) 440£13Ab 820+24Bb 904+26Cc 1244+36Db
/(p mol'm?s™)
T XI(C. glauca) 406+12Ab 536+15Bc 708+20Cc 1103+32Dc
I 2 KA (P. massoniana) 16+0.46Aa 20+0.58Ba 28+0.81Ca 12+0.35Da
JeAMEE
5 1i#(C. sclerophylla) 8+0.23Ab 20+0.58Ba 16+0.46Cb 8+0.23Ab
Light compensation point
FiER(L. glaber) 8+0.23Ab 16+0.46Bb 1240.35Cc 8+0.23Ab
/(p mol'm?s™)
T M(C. glauca) 8+0.23Ab 16+0.46Bb 1240.35Cc 440.23Dc

o 2 FA(P. massoniana)

12.03+£0.35Aa

14.68+0.42Ba

25.66+0.74Ca

17.23+0.51Da

Bt R
5 1i#(C. sclerophylla) 9.99+0.29Ab 10.85+0.31Ab 18.81+0.54Bb 12.17+0.35Cb
Maximum net photosynthetic rate
A HR(L. glaber) 7.81£0.23Ac 10.74+0.31Bb 9.94+0.29Bc 17.07+0.49Ca
/(p mol'm?s™)
T M(C. glauca) 7.3140.21ABc 6.85+0.20Ac 7.51+0.22Bd 14.03+£0.41Cc
I 2K (P. massoniana) 2.65+£0.08Aa 2.69+0.08Aa 2.90+0.08Aa 2.45+0.07Ba
WL
5 1i#(C. sclerophylla) 1.38+0.04Ab 1.95+0.06Bb 1.60+0.05Cb 1.32+0.04Ab
Dark respiration
£i#R(L. glaber) 0.76+0.02Ac 1.53+0.04Bc 0.96+0.03Cc 0.35+0.01Dc
/(p mol'm?s™)
T M(C. glauca) 0.45+£0.01Ad 0.90+0.03Bd 0.85+0.02B¢ 0.15+0.00Cd
1 2 F(P. massoniana) 0.033+0.001Aa 0.036+0.001Ba 0.017+0.000Ca 0.027+0.001Da
TR T AR
5 1i#(C. sclerophylla) 0.049+0.001Ab 0.036+0.001Ba 0.043+0.001Cb 0.045+0.001ACb
Apparent quantum yield
, FIFR(L. glabra) 0.059+0.002Ac 0.039+0.001Bb 0.043+0.001Bb 0.04940.001Cbc
/(mol-mol™)
T M(C. glauca) 0.065+0.002Ad 0.041+0.001Bc 0.049+0.001Cc 0.053+0.002Cc

Bl N PR 22, ARF/NG FRERORFE—H1 25 5 B35 (P<0.05), RFEKE FRERR F—17 % 5 B3 (P<0.05)

2.2.2 PRBMAEZETT CO, WY,
TH%%UJ)Z%\E/Jﬂij(#’f‘hlgz(chax)ﬂ]ﬂij(%?’ﬁ?@ﬁ$(\]max)jj 11 Hﬂiﬁ(ﬁ )’ kA %ﬂ: \’ﬂﬁ 3
A HA3(P<0.05); RGN 8 H W3 m T HAh 3 AN A63(P<0.05): ARRFIE XA 11 Bk, BEF&ET2 A5

H(P<0.05), 58 HERARZE. 4 MM, DBRMHEABER Vinax M Inao B35 5 T HAD 3 FhLH
1 (P<0.05).
=2 MBFHREFAIH CO, MR
Table 2 Responses of photosynthesis to CO in leaves of the dominant species in difference seasons
H 1> Months
HEZH PRFFh
2 A 51 8 1 11 A
Photosynthetic parameters Dominant species
February May August November
;2 F(P. massoniana) 80.09+2.31Aa 78.25+2.26Aa 84.42+2 44Aa 100.58+2.90Ba

R
Maxmium rate of carboxy lation

e mol'm>s™)

RO R
Maxmium rate of electron transport

m mol'm?s™)

FEA#(C. sclerophylla)
FiKR(L. glaber)
FX(C. glauca)

o 2 FA(P. massoniana)
A% (C. sclerophylla)
FiKR(L. glaber)
FX(C. glauca)

44.91+1.30Ab
43.38+1.25ABb
30.81+0.89Ac
152.08+4.39ABa
75.42+2.18Ab
80.42+2.32Ab
59.55+1.72Ac

38.17+1.10Bb
32.96+0.95Bc
38.75+1.12Bb
136.92+3.95Aa
71.92+2.08Ab
59.64+1.72Bc
72.60+2.10Bb

54.87+1.58Cb
45.90+1.33ACc
44.27+1.28Cc
165.844+4.79Ba
88.55+2.56Bb
82.43+2.38 ACbc
79.92+2.11Cc

46.73+1.35Ab
48.65+1.40Cb

45.85+1.32Cb

202.01+5.83Ca
77.42+2.23Ab

89.61+2.59Cc
83.67+2.42Cbc

Bl N TSR ER 22, AN F/NG FRERIR A — 4 2253 2
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LR WA Py HAURAE 8 H>11 H>5 H>2 H(EE 3), EAZ 25 B3 (P<0.05). Ak Py H
PSR 11 A>8 H>5 A> 2 H, &AM 2025 2% P<0.05). XK P, HELRE AN 11 H>8 H>2
A>5 7, B A0 Z AR R 22 57+(P<0.05).

4 FOLEFR Py H AR EAEA R 2= R I AR R 2 7 I G2 v T At 3 A3 (P<0.05),
HucohEs SRS, SAMEREEP<0.05). 5 Hir, SRMAAERT Py HAR BE B & m T A PRAE
X(P<0.05), SRSk A, AHRRE R T X (P<0.05). L8 Hin, 4 MOt Py HELR
HR/AN A RIS T X8R, BN 22 5 B3 (P<0.05). 11 Ao fdRiR s, B2 m T HE 3 Fiit
FM(P<0.05), HUEFHM. DR, SAMKEREZEP<0.05). A4 DNHIE P, HERERFEMEATE T,

4 FACHPE RN B AR>S RE>TT >4 K, 2 PU3APh 2 IR AE . 35 22 53 (P<0.05) .
%3 HHmetoREARRENTHEL

Table 3  Seasonal variations of the diurnal integral value of net photosynthetic rate in the dominant species

HotEd 0 B
PLFAFh The diurnal integral value of net photosynthetic rate /(u mol: m™ s™)
Dominant species 2 H 5H 8 1A SFEME
February May August November Mean value

14 FEFA(P .massoniana) 34.89+0.78Aa 48.77+1.09Ba 130.11+£2.90Ca 93.14+2.07Da 76.73+0.99Ea
T (C. sclerophylla) 36.25+0.81Aa 49.31+1.10Ba 120.85+2.69Cb 80.53+1.79Db 71.74+0.92Eb

A8k (L. glaber) 19.24+0.43Ab 33.08+0.74Bb 37.54+0.84Cc 99.94+2.22D¢ 47.45+0.61Ec

#(C. glauca) 44.68+0.99A¢ 18.71£0.42B¢ 69.90+1.56Cd 942342.10Da  56.88+0.73Ed

B R P BEehr e R 2E, ARNG FRERFE— 7 53 3 (P<0.05), ARIK'SFRERRF—17 7% 7 .3 (P<0.05)
2.4 PRAAFIARK S 38 B R AR AL

HiZ 4 %0, 2 AR 11 AR S 38 8 5 KN R T RIS AT B> > T JR AR, A D3R A 2 5 1 3%
(P<0.05); 5 HNENXEE S TIHAL 3 RHFN(P<0.05), K2, SHREM. fHRZSR 5#(P<0.05); 8
HohE MidE, B&mT Ak, SREMP<0.05), S 2ER, RN EE ST ARP<0.05). AR
F LRI SRS R R 8 Him, 53 3 A HER B (P<0.05): kil 8 Him, &M T 2
H. 5 H(P<0.05), 5 11 AZERARE: Ak 11 383 a THAM 3 N HP<0.05), Hikkh2 H. 8 H,
55 QR E#EP<0.05); FXN 11 A, BF & T 5 H. 8 H(P<0.05), 52 AXErARE. N4MH
PR T A 75 RIS 4 385 i 0 e A 3 AR Fh(P<0.05), LKV ARR. HiiAl )
Rk, e MRS XS, B2, /40T, e R e U KiRkm, DREMEE. FX. A
PRIGHD ISR Sl 11 A, SRAA Rl 8 Him.

git A TR 4 DA P HABE T LUE I, 76 ARG T, PR S, AREK
B BARG TSR3 A i AR S Py H R B R — @ AOCE . AR RF I AR 4R 3 A it 5 Py R
AN BA G
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Table4  Seasonal variations of relative content of chlorophyll in the dominant species

AHR -2 25 A ik
LT Relative content of chlorophyll
Dominant species 2 H 5H 8 H 11 H SEEIME
February May August November Mean value

I 2 A (P. assoniana) 10.94+2.92Aa 12.41+1.10Aa 25.90+4.54Ba 17.70£1.64Aa 16.74+6.76Aa
W% (C. sclerophylla) 24.17+£2.05ABb 21.14+1.78Bb 30.79+1.53Cb 28.50+£1.95ACb 26.15+4.32ABa

Fikk (L. glaber) 32.1242.19A¢ 13.89+2.20Ba 23.59+2.22Ac¢ 42.94+2.57Cc 28.14+12.37Aa

T XI(C. glauca) 45.70+2.28ABd 23.41+1.86Cc 32.3242.42BCb 49.78+5.65Ad 37.80+12.15Bb

B P AR R, RS FRERR S5 B EP<0.05), RAKSFRERR %5 & (P<0.05)
3 ite
3.1 4 M OLFAM AR H A2k

R P o6 E AR TR H AR A B e T AN [RI R0 A5 PR 26 N A RO & R RS A7 i R B ), PRI
PR AR RIEREG K7 (AR 57 o WETUREVE PRSI A AR H AR R, X i B o &
PEFERIT YRR B DA S AR BT P S A R T AW, SRR Py HASKAE AN E K F T
Byterpigthde, RAELE 8 HRERIGRAT, WAL GG, SR B RRAa s Gk i i B HUR] FH e
Jio wikit 8 HIIHAAL, AFRFITFX 5 A 8 A 11 H i HARIE A XA, L] W0 PR SR
55 4Ji % 1 (Castanopsis fargesii) *Wede. B K 3 ZEh QUG 1%, TIAEAZ N s Z Al MY
# Farquhar ST, R Py A C ARG T A, I HL Gs FRARET Py (B2 ALIN S i i
P 1 G AR TT I AH B, JF H G 38K, W) Py IR 3 3 B2 (A LR, R P40 P R4 g 00 R BRI | kS
e 8 Ak Py /Pl NFE, BEETITG CiFl Go R NFE, ] W & <m0 & i LR = 801 . 41
EX PP IS EE R A AT RS, 8 HIXHLIX (WA G s AR AR iy, o 28I R, 4 T4 K 43
FIHUR, AALITEZWREAS, BRI T 54 A E s AT, A G KBRS, SEGE RG-S /EHR
BL—CO, N AL, Al P BEAIG. ARRRITEXAES Hy 8 AR 1L H, Py /RN, TARRFITE X CFl
G [l Ty, BT eGSR RS AL R R B o 38 X AP I AR (1) S R AT e e ad 38, Bt
S T A BRAEE X oGS B Re R s, I8t 3 WGl R AE A BRI XK Py g AT ]
Ft, BB EA TR EE SR RN, AR AP IR Argth, O RIAE A A K FET T
TG, ARG 782 FREE th L TR R A o, AR AR, DRI AE A E AR BT 1 40
Pl HATRRNIE MAHEE, w7hE Py s, “/PIRRREEADN, X 8 AAFEE &</ PR, — R ot &y
ZERIN TG, EmDCHE NPT R ECARAITT X 2, AR, AR A AR A I BT B
ABRAIE KIALE 3 AN PGB <R, JGREN TR ER. BRI B T ], A BRI X
EHARLAHAT o
3.2 4 FROLHFH I EI LK CO, i
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TP LCP 5 LSP Sei TAHAIA ISR, — M LCP. LSP JAJ%R it S 2R (o Jsi 0 iy 40 o ke
Wy, 2SS BRI [FIRE Amas Ro TN SR FL A4 > chORE A > JE R A ARFSTh, o
RIAE 4 AFATHE HAREN LCP LSPy Apaxs Ru» A HURSIECRR BT SIS FH PR R o 38 FHPE AR
PLH AR Vemax s 1y FEFAAEREA A K ZEH AT 552 1 ) Vomaxo N AE U 25 AR FL A BH P4 BG4 2. LSP
M A 1, R AR 580G, (G ER T ARZHKDGEMER: (HG AR LCP. Ry B, KHIHA
M, X9 GIRIRIIRE D) 22, EAEHIREE th R A E AL T LCP 2R, WAL T YU IR, HMELAAE g
MK AE 4 DFH, F X LCPy LSP. Apax A Ry IR, 2RI H X 55 658 & vk v, 729501
REEh AR SE A )y, R R W B R . SRR ARG AR A T D RAA R 2 ), o 4
ANHILSP, 2 . 5 8 I Anax i T 8K, FRWIETRERT 58O (1A F 58 ) FUE M1 i T A AR B4,
H Ry B&Em AR, YA T 8589 R RO 32 BE R T A8k 0 &L BRI AQY R mT BA S e
st 55 Y6 )R FET i 10 AN 18 A B 1 T8 R B 00 75 XIAE 4 AT T B AT B AQY, R W7 XX 59
JCHIRMATRE Sy fek, 5906 MR A B RDGR TR, BANIRMIENAR T SRR REE . A8k
752 5 A8 HIYAQY w1k, YWl AARTEIX 3 AN 0 B AL 13&E MY BE ) Ee e hdiom, S5 RAH L,
HAT— IR B T R IR K B R DA R — 52 TR Pk, JFAE— R B Fd I A T 1) A BT
R AR 15 RIAEEEAN A KT AQY S AR, RIS G AT RE e 72, FEMR A5
MR EE P TG 1 A A TR TR H VR
3.3 4 FLFAA Py HAR ZMH =142 4k

P YUE R R B BE IR, A5 BRI Bt TR KPR, SR, %
S Wl P AR VA TR T8 7 17 S (LR 3 2 5 AR AR e e g GPY s TR W i, BRI 11
A A S ey T A AR, Ay R B R A Ay 1 5 ¢ ] I PR 28 91 v e 2 ol LB B T AR B A3
PR MAEARETT, SRR 4 A H I Py HASAE 1T IME W2 & T AR X, R0 R
HMIETRER) GG BE ) AR X0k, 72 HAROGICN, el ot S AU E 2 ik, MREZHY
JT, AR AR AT R B i v O AR A . b, Sy AR GRR A I A8 T A . (B NER S
BRI, SRR AR, R, TR T R N AR R, A, R AR
Ko XFALAF SRR EOCE RN Tk, 785w ise ol B AROE AU A AL A ARFITE X 4 A4
H ) Py HARZAE - BMEAR T 5 AR NI/, AR T 072 B A b = AR R 56 4 o (H A
BRANTE X0 956 F T RE ik T 5 AR A il o BEA SR FOIEAT, RV OGRS TS B P R A 5 R A
IR TR AR 3 12 9 A AR AN X B AR

MUAERIBETT AT, Ab T AN RSB BRI R, A B AR R R DA ROR P )3 W AR K 2203
SRR ) A B A A T SAE AR R SR IR A H R AR, T DRSO RS IR A T, A s, )R
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FARIETRE R P HAR SR 8 e, MABRAT X 11 Hdsei. AL N 4 FRARFRIRIOE S 3ok
By 8 JZFITER R By RAAMRE RO A I M iRE 527, eATRERZA I 8 HmDt e e St 11
JIEM B PR s A MR AT DD B AR I Bl 21, BRI e AT i E o8 4k 77 e, i BENDIG IR AE
FAFIEE, AR AR . BT, 4 FOCHAFD Py HARRAE T 1A A Al ) 22 5 ) AR 4 A F
) E 5 AL R E I SR, IR XA A A B AR R 22 5, A ARV U RE W UM EAT

B2, BRI AR R, A AT Y AR R G Sy, AR, DT S Y
RER ISRl BEAE LR, HEVEMSPHEE G K, S RASR B BB LA o Rl FHPE R, 7EREVA T
BRI ERE R, R H RAF, B BARREBONEAL, HAEARR 2 B ar, K] EIR Hh B B 2 4 R
(3 S R AR TR PR I A RRAN T X, AEAROEPR T N BATRGS K AQY AAHX 2R & i, A7 720 A
S9CHIRE ST, AEREVRER IR L AP BEROR I 3 SR AR AR R RAF S KON TR A& A3

References:
[1] Spurr S H. Origin of the concept of forest succession. Ecology, 1952, 33(3): 426-427.
[2] McCook L J. Understanding ecological community succession: Causal models and theories, a review. Vegetatio, 1994, 110(2): 115-147.
[3] Travis S E, Hester M W. A space-for-time substitution reveals the long-term decline in genotypic diversity of a widespread salt marsh plant, Spartina
alterniflora, over a span of 1500 years. Journal of Ecology, 2005, 93(2): 417-430.
[4] Bazzaz F A. The physiological ecology of plant succession. Annual Review of Ecology and Systematics, 1979, 10: 351-371.
[5] Bazzaz F A, Carlson R G. Photosynthetic acclimation to variability in the light environment of early and late successional plants. Oecologia, 1982, 54(3):
313-316.
[6] Houghton J T, Callander B A, Varney S K. Climate Change 1992: the Supplementary Report to the IPCC Scientific Assessment. Cambridge: Cambridge
University Press, 1992: 18-27.
[7] Vitousek P M. Beyond global warming: ecology and global change. Ecology, 1994, 75(7): 1861-1876.
[8] Woodwell G M, Maekenzie F T. Biotic Feedbacks in the Global Climatic System; Will the Warming Feed the Warming? New York: Oxford University Press,
1995: 2-12.
[9] Chang J, Ge Y, Chen Z H, Pan X D, Liu K, Chen Q C. Characteristics of the leaf net photosynthesis of the evergreen broad leaved forest dominated by
Quercus glauca and their significance in coenology. Acta Phytoecologica Sinica, 1999, 23(5): 393-400.
[10] Li Q K, Ma K P. Advances in plant succession ecophysiology. Acta Phytoecologica Sinica, 2002, 26(S1): 9-19.
[11] Cai X A, Peng S L, Xia H P. Growth and photosynthetic responses of different successional tree species in low subtropics to enhanced UV-B radiation in
the field. Acta Scientiarum Naturalium Universitatis Sunyatseni, 2007, 46(2): 72-76.
[12] An H, Shangguan Z P. Photosynthetic characteristics of dominant plant species at different succession stages of vegetation on Loess Plateau. Chinese
Journal of Applied Ecology, 2007, 18(6): 1175-1180.
[13] Lambers H, Champin F S III, Pons T L. Plant Physiological Ecology. New York: Springer-Verlag, 1998; 34-34.
[14] Boardman N K. Comparative photosynthesis of sun and shade plants. Annual Review of Plant Physiology, 1977, 28: 355-377.
[15] Braatne J B, Bliss L C. Comparative physiological ecology of lupines colonizing early successional habitats on Mount St. Helens. Ecology, 1999, 80(3):
891-907.
[16] Bazzaz F A. Plants in Changing Environments: Linking Physiological, Population, and Community Ecology. New York: Cambridge University Press, 1996:
264-280.

[17] Yu S Q, Li C H, Jiang L Y, Xie J Q. Community ecology of secondary vegetation in Qiandao Lake, Zhejiang Province. Journal of Zhejiang Forestry

http://www.ecologica.cn



7 2 S = 4 12

College, 2002, 19(2): 138-142.
[18] Chen X F. Major types of forests and their succession in Qiandao Lake’s region. Journal of Zhejiang Forestry College, 1989, 6(2): 202-206.
[19] LuJ B, Ding L Z, Xu G F. Effects of islanding on plant species diversity in Thousand-island Lake region. Chinese Journal of Applied Ecology, 2005, 16(9):
1672-1676.
[20] Zhang X, Xu G F, Shen D W, Gu Y J, Gao H, Luo X H, Chen X Y. Maintenance and natural regeneration of Castanopsis sclerophylla populations on
islands of Qiandao Lake region. Acta Ecologica Sinica, 2007, 27(2): 424-431.
[21] Jin Z X, Xiong N. Photosynthesis traits of the dominant plant species seedlings in the secondary forest in Qiandao Lake and its significance in the
succession of forest community. Journal of Zhejiang University: Science Edition, 2011, 38(5): 570-578.
[22] Harms K E, Wright S J, Calderén O, Hernandez A, Herre E A. Pervasive density-dependent recruitment enhances seedling diversity in a tropical forest.
Nature, 2000, 404(6777): 493-495.
[23] Xiong N, Jin Z X, Gu J J, Wang X W, Song W J. Population structure and distribution pattern of dominant tree species in a secondary forest on Laoshan
island of Qiandao Lake Region. Chinese Journal of Ecology, 2010, 29(5): 847-854.
[24] Jiang W B, Li G, Weng M L, Jiang W, Cao J, Wang L J. Photosynthesis of five magnolia species in Nanjing City in winter and spring. Chinese Journal of
Applied Ecology, 2007, 18(4): 749-755.
[25] Farquhar G D, von Caemmerer S, Berry J A. Models of photosynthesis. Plant Physiology, 2001, 125(1): 42-45.
[26] Long S P, Bernacchi C J. Gas exchange measurements, what can they tell us about the underlying limitations to photosynthesis? Procedures and sources of
error. Journal of Experimental Botany, 2003, 54(392): 2393-2401.
[27] Li H M. Plant Physioecological Research in Photosynthesis of Predominant Trees in Different Succession Stages of Evergreen Broad-Leaved Forest [D].
Kaifeng: He'nan University, 2004.
[28] Zhou L, Zhong Z C. A study on the photosynthetic ecophysiology of young Castanopsis fargesii in the evergreen broad-leaved forest of Jinyun mountain.
Journal of Southwest China Normal University: Natural Science, 1994, 19(2): 187-195.
[29] Farquhar S P, Sharkey T D. Stomatal conductance and photosynthesis. Annual Review of Plant Physiology, 1982, 33: 317-345.
[30] Xu D Q, Zhang Y Z, Zhang R X. Photoinhibition of photosynthesis in plants. Plant Physiology Communications, 1992, 28(4): 237-243.
[31] Wu T G, Wu M, Xiao J H. Ecophysiology of dominant plant species during succession in Hangzhou Bay Wetlands. Acta Botanica Boreali-Occidentalia
Sinica, 2008, 28(8): 1683-1688.
[32] Farquhar G D, Caemmerer S V. Modeling of photosynthetic response to environmental conditions / Lange O L, Nobel P S, Osmond C B, Ziegler H.
Physiological Plant Ecology, Vol. 1. Encyclopedia of Plant Physiology 12B. Berlin: Springer-Verlag, 1982: 549-587.
[33] Liu F H, Liang X N, Liu X L. Comparison of the photosynthetic characteristics in four wild primula species. Acta Horticulturae Sinica, 2004, 31(4):
482-486.
[34] Ding S Y, Song Y C. The comparation of photosynthesis physi-ecology of evergreen broad-leaved forest of Tiantong National Forest Park in Zhejiang
Province, China. Acta Ecologica Sinica, 1999, 19(3): 318-323.
[35] Ding S Y. The causes of Castanopsis Fargesii and Schima Superba being dominant species of series of evergreen broad-leaved forest in Zhejiang Tiantong.

Journal of Henan University: Natural Science, 2001, 31(1): 79-84.

S 3k
(9] #7S, B¥E, BRI, WRWeZR, XUB, WRJR B, 75 D3 St i AR SRR R R SR e R R A R S RS AR, 1999, 23(5): 393-400.
[10] ZFIRRE, By T MDA R o R b A A AR 2 2R M R T R R 7 0. M) A 25274, 2002, 26(S1): 9-19.
[11] %&8hez, /D, SBCT. ARSI B A ) R A KO B3 UV-B SRS M . sl A28 FARFHER, 2007, 46(2): 72-76.
[12] Z3d, BE A S b s BN R O B AR AT DG 5 AL SRR . I HIZEZS 2441, 2007, 18(6): 1175-1180.
[17] Axp4e, 4RR, 2ALTC, Wl 4s. T SRR EMBE R L2 HL. WTTAREE 224, 2002, 19(2): 138-142.
(18] Fragte. T S DX 3 SRR Y R RS . WV B4k, 1989, 6(2): 202-206.
[19] J5&Nk, TArfh, FRetm. T 50 S UG 0o FE A 2 REVE R IR ER. N H AR S44R, 2005, 16(9): 1672-1676.
[20] GKAK, fRwahs, Todth, Uk, R WONE, B TR S U5 ik (Castanopsis sclerophylla)Fii (f 4 REFI R AR SR, A= 244, 2007, 27(2):

424-431.

http://www.ecologica.cn



7 3] N T

13

[21] 40, RERE. T ST U AEMRAR AP G i6 G Rtk A SO BRI 4R 7R 8 S W24 244; BR2EAR, 2011, 38(5): 570-578.
[23] fERE, &N, BGSES, TG, RICGEH. T Bk AW OLAR RS 5 Ak 7. AR AR, 2010, 29(5): 847-854.

[24] Z ke, N, SICFe, 20, W, ERY. FFR ZRHR AR s X AW KD A RAE. B 4235244, 2007, 18(4): 749-755.

[27] 4R R SR AR R A B ARG G AR IR SRR LU ST [D]. FRd IR KA, 2004.

(28] JAFD, B, VU JIAE 2 o St n Mg MO o A BAR S IETT. PRG540 FARBLERR, 1994, 19(2): 187-195.
[30] ¥rk4e, TS, TKRIRBE. RVDGA 1R MGG R4 B2 I, 1992, 28(4): 237-243.

[31] R4eot, R, AT BTN HAS RS I B ARG AR B SRR, VE IR 4, 2008, 28(8): 1683-1688.
[33] XU &p, FETUE, MI/NADL 4 FPIFARARAEC A VR E I LU, T 25244, 2004, 31(4): 482-486.

[34] T2EEZ, ARUKE. WK G HWEE RO ERR . B4R, 1999, 19(3): 318-323.

[35] 12622, WIVLIR BT SR AE MM R UGG B PU3AFI AL IR TR K22l BARREEAR, 2001, 31(1): 79-84.

http://www.ecologica.cn



