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h, 4EXREFRE 1 348.4 mm, [EFZEYEPAE4—9
A, 7R 2 069.8 mm, AN, FEMEAEIK
K (RI1>8 2% ) HEGEL 80 d, ~FIRAFEILAZ 5.
6 MR I

A5 7E R RS AL L SR AR AR el B ¢
HEAT o 23 B FRCAR RN A b, AR AR
27 500 m, RN 400 m A4 o DGR — Bk
EFE e, HPEFE, LIBRIRER Paspalum
orbiculare M, THFZ) 500 m>, J&HE BKRAEMG
il WM —bylih, Padbkn, SEZ 400,
LIGTEME . WIS Viburnum odoratissimum R,
BETST 8 m ZoAy, ARIE 30~40 a. ARTFEA LY
Psychotria rubra . 51 2% Litsea rotundifolia AR ,
BRI BEIR 90% LA o IRESHTXT BiFEHL 0 ~ 60 cm +
HOURSRIMTTIE (£ 1),
2 WIRAE
2.1 PIFhIERE

PEBURH LI 6 BhT R0 5 ARARALSARRCT,
IR SR (3 2). BiIARHT ZRE MR #BE
R, YR 1 ~2a 90EH.

2.2 LIGAbE

2007 4F 4 A TESCRRHB AR A AR T %57 10 mx 10
m AT —A . SIS BRI AR R HEAR, 3T
AN T3, LA 70 ~ 80 cm MRRATHEAZ S/, 7XHTAR/N
Z1°h 40 cmx40 cmx40 cm. MIgEWEE, T4 A
N R TR ARG R | 6 A RIFTBEALIR
GAAE, B 30 kR, HFRE—RREAR RN
—3 ZJ5, XERG SRR, IR
FEFARERE, B Ik AR & B . 25
AHANRTH, FHAREK
2.3 MEFE

9 F 2007 4 4 A (M 1), 6 AL 9
A 12 JI#1 2008 43 A 7 XS 2 AR FR
PIARLAEEA TG, XA AEIE T I & L AR
SEEMFIEA P, AR T AN K EAR, R
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R A PE ARG AL 2 A ) e BOEIE .

2008 4F 8 HWELF KA, H Li-6400 fE#EADE
A 5E AL (Li-Cor, Inc., Lincoln, USA)Xf 2 ML
RFOEE H AR L . SEA-aammm iy th 4 kA7 7
TE o B FIE 3 ~ 5 ARk s T A
PEATINAE o SRR H AR fBAE 8:00—18:00 #Hf7, i
BIIRZE, A 2 h 1R, 13:00 S0 19K ; IRAEMFE 9:00
—16:00 #47, & 1 h 1K, ALdRSEEFET A
HOLEHR (P,), ZKBHE (T,) MRAEED.
KAARNRERH), SEEARUGRST (PAR) &5,

e 17 I IF R FH R 58 A s i 210D
s BEE A 2 000, 1800, 1500, 1200, 800,
500, 300, 150, 75. 50, 30, 15, 5. 0 umol m™s™,
MR ERGB0xl) Co F B4 9:30—11:30 ##47.
POGHE T E%E (PFD) Nk, P, A9\Eh2H
HeAVERDEm LY fhZR( P, -PFD #h4k ), #K#% Bassman

F 1 RRHFUREM 0~60 cm TETERESHH

Table I Elemental concentrations of 0 ~ 60 cm soil at the bare land and secondary forest sites

W w( R N)(gke!) wENR(gke") wHER)/ (mgke")

w & K)/mgkg)  w (et Cayl(mgkg")  w (3eHibt Mg)/(mgkg™)

SRR 0.35+0.12 8.86+2.75
WA 0.55+0.31 13.03+7.79

0.70+0.13
1.62+0.30

269.76+52.20
22.6446.66

39.5342.02
20.9242.56

66.47+20.03
70.37+7.45

T BURFRIR N I fHEpR 2R

F2 FTiE 6L IMTERER

Table 2  General description of the six native tree species selected

344 ¥4 BHE TEAFHE 548
A Bischofia javanica pNGiEE WERECEENRTRAR, B, W, RRKE, PR
p g Elaeocarpus balansae FESRL WEERIIA . B, HREE RS, Wb, Jux, AT
Tk Syzygium jambos & IR WA, Bob, BRI, TS, GARYE, BT iRk
TS A A Schefflera octophylla T WERTEARSMEAR . HIRWE . I, RS, AT L RIRIEICIR AR YE 1
R Cinnamomum burmannii TRt WA, B, WAETIIR. gl MIEmABUK S
i) Cinnamomum camphora [ WETEAR, B, T, RS, FRA, HARYE, febuR
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Fig. 1 Survival dynamic of the seedlings grown on bare land and beneath secondary forest during April,2007—1July,2008
R3 OEBRMIRE RN ERFFEARLE 2007 £ 4 AE 2008 £ 7 AEMEIEKE
Table 3 Relative growth(%) of the seedlings grown on bare land and beneath secondary forest during April, 2007-July, 2008 1%
- iz il iR
WU E/mm JEERHL AR L {E/em R UERR Wi/ cm JtRHL ULERR
A 4.78+0.40 413 48 20.76+1.59 415 97 19.96+2.36 289 79
PN 4.67+0.58 271 68 15.2242.78 371 210 31.55+1.23 81 34
biig)s 9.34£1.11 81 41 34.43+5.88 153 117 26.90+1.24 191 74
BRI A 5.66+0.51 155 29 26.55+6.76 119 33 19.38+1.47 146 83
R 3.83+0.25 361 109 26.22+1.92 210 239 16.09+1.95 283 270
R 5.22+0.22 362 46 39.09+7.00 194 169 21.99+2.45 327 105
SEE 5.58+1.94 274 57 27.05+8.71 243 144 22.65+5.63 220 107

T BRI E bR
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Fig. 2 Diurnal variation of air temperature, relative humidity and photosynthetically available

radiation at the bare land and secondary forest sites(Bars represent standard deviation)
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Fig. 3 Diurnal variation of net photosynthesis rate, transpiration rate and stomatal conductance of the seedlings

grown on bare land and beneath secondary forest

F4 EHRHBARERTIMHRESSHILE

Table 4 Comparison of photo-parameters of the seedlings grown on bare land and beneath secondary forest

RREOES R/ (umol- m™s™)

)“ﬁ’f@*ﬂfﬁ/(pmol*m’z-s'l)

M 5 /(umol-m™s™) FOMEFRC% (mol-mol ™)

P

A MR S YA JeARH MR AR MR
AR 11.64+0.98 Ba 8.17+0.42 Cb 15154263 Ba 727+15 Db 5612 Aa 743 Ab 0.0373 Ba 0.0522 Bb
KmAEFE 11.27£0.88 BCa 11.39+0.39 Aa 1376+33 Ba 1146+10 Ab 26+6 Ba 4+1 Bb 0.0384 Ba 0.0460 Cb
Tk 12.18+0.51 ABa 9.57+0.54 Bb 1322108 Ba 1054425 Bb 22+1 Ba 6+1 Bb 0.0433 Aa 0.0420 Da
W A 13.21£0.34 Aa 11.51+£1.24 Aa 1793+16 Aa 959461 Cb 60+1 Aa 8+5 Ab 0.0351Ba  0.0556 ABb
A 10.35+0.18 Ca 11.95+0.01 Ab 1209423 Ca 955+53 Cb 3242 Ba 72 Ab 0.0405 Aa 0.0583 Ab
A 10.49+0.89 BCa  11.27+0.85 Aa 1314431 Ba 925483 Cb 58+11 Aa 1242 Ab 0.0384 Ba 0.0569 Ab
SEHIH 11.52+1.08 10.64+1.46 14214208 961+140 42417 743 0.0388 0.0518

*A,B,C F7R [Fl—FE HAS R 22 6] B 25 55 B (P<0.05); a,b 27 [l — s R R =2 [ 74 22 55 13 50 (P<0.01); BR R RSB HprfEE”
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Growth and photosynthetic characteristics of six native tree species seedlings
grown on bare land and beneath secondary forest in Nan’ao Island

Liu Zhifa"?, Shen Weijun'", Wen Dazhi'

1. South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650, China;

2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: Islands are important parts of a country’ territory. Restorating degraded island vegetation such as abandoned grass slopes
and introduced tree species dominated secondary plantations is of great importance. Whether native tree species can be used to re-
store the bare lands and structurally retransform the secondary plantations is practically important as well. Six native tree species
seedlings such as Bischofia javanica, Elaeocarpus balansae, Syzygium jambos, Schefflera octophylla, Cinnamomum burmannii and
Cinnamomum camphora were planted on bare land and beneath secondary forest in Nan’ao Island in April,2007. Seedling survival
rate and growth were measured every three months since then, photosynthetic diurnal course and light-response curve were also
measured using LiCor-6400 in August, 2008. The results showed that: O The average seedling survival rate on bare land (48%) was
much lower than that of the secondary forest (78%). Bischofia javanica had the highest survival rate (85%) while Schefflera octo-
phylla had the lowest (18%) on the bare land. Beneath the secondary forest, the survival rate of Bischofia javanica and Schefflera
octophylla were about 60%, lower than the other four species which were all 70% above; @ The average relative growth of basal
diameter, height and canopy diameter of seedlings on bare land were 274%, 243% and 220%, respectively, which were 4.8, 1.7 and
2.0 times higher than those under the secondary forest. Bischofia javanica grew faster on bare land but slower beneath forest; Cin-
namomum burmannii grew faster beneath the secondary forest but Schefflera octophylla grew slower; @ The daily average net pho-
tosynthetic rate, transpiration rate and stomatal conductance of seedlings on bare land were 2.3, 3.7 and 2.1 times of seedlings be-
neath the secondary forest, respectively. The daily average net photosynthetic rate of seedlings grown at the same sites were not
markedly different; @The average light saturation point(LSP), light compensation point(LCP)and apparent quantum yield(AQY)of
each seedling on bare land and beneath secondary forest were significantly different (P<0.01). Bischofia javanica, Schefflera octo-
phylla and Cinnamomum camphora grown on bare land were photophilic with high LSP and high LCP whereas Elaeocarpus balan-
sae, Syzygium jambos and Cinnamomum burmannii were both photophilic and shade-tolerant with high LSP and low LCP. All seed-
lings grown beneath secondary forest had lower LCP and higher AQY. In summary, Bischofia javanica grew better under strong light
while Cinnamomum burmannii grew better under weak light. Elaeocarpus balansae, Syzygium jambos and Cinnamomum camphora
grew well under both strong and weak light while Schefflera octophylla grew well only under moderate light conditions. These
growth and physiological data may be referential in restoring the degraded island vegetation using native tree species.

Key words: native tree species; growth; photosynthetic characteristics; Nan’ao Island
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