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Acclimation of photosynthesis and growth to
different growth light conditions for seedlings
of Cyclobalanopsis glaucoides
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Abstract;: The response of net photosynthetic rate (Pn) to photon flux density (PFD) and the growth condition for
seedlings of Cyclobalanopsis glaucoides grown under three irradiance levels(80%,20% and 2% full-light) were ex-
amined in this paper. The results showed that, there was no significant differences of the light saturation point(1.SP)
and the Max. net photosynthetic rate among three irradiance levels, the light compensation point (LLCP) in seedlings
grown under 20% and 2% full-light were decreased significantly compared with 80%. The LSP were all about 400~
450 pmol * m? + s and the LCP were bout 6~10 pmol » m? + s in seedlings grown in three light levels, exhibited
a characteristic of shade plant. Seedlings of C. glaucoides had a strong ability of shade-tolerance, but this adaptability
is at the cost of its’reduction of growth rate and dry mass accumulation. The leaf mass per unit area (LMA) de-
creased and the chlorophyll content increased significantly in seedlings grown under 2% full-light,showed a great ca-
pability to taking use of high irradiance,they could grow quickly when canopy formed.
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BB BB B A E R R (Watt, 1919;
Thadam % ,1995; Gardiner %, 1998) , 2 £ Sk
FEHRRBWERREL @, mAFMEH R R
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(Watt, 1919; McGee, 1975; Crow, 1988; Lorimer
%,1994;Le Duc %,1998; Li %,2003), EHEX RN
WA R, R A AR AR B R K, BRT O IRE
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1 MA 5T %

1.1 IRHHELE

F 2003 FERREMNRHTE U REEFTRFAHF, W
ElemEMR—MENERAENETE. HEHEEE
KAN—B B gh WP 40 3 H (B A 10~20 4,
FER AR I M, 3 A 4L 38 A8 XF 658 (relative
irradiance,RI) 4+ 8] % 80%.20%.2% (K FH %X
100%0) 43 SR B4 AR B AR T R IRERE. 3 4
Ab B K RE Ko OB AR — B, B 2005 R 7T~8 A
Xt H B4R A 4 B AT GE .
1.2 MZEFix

MEMFHLEK LA UEFLEKITE.
H Li-6400 YoM & N EE#k LT &R
B4t A E R (Po) R LS B (Cond) i TE] CO, #
BE(CD, 55 BRIk E O & 78 8 % B (PFD)
4.0,5,10,20,100,500,1 000,1 500,2 000 pmol *
m? « s MERTEMM A 7E B RJE T E T 30 min,
MENEGE— B TEE IS nn A, FHEEERHA
Bhidsk., BAHEWE I MG K. 8% 1 ). 8
M EEEER T OSR 20 M EME (B 3 s WE 1 %0,
LA PED R85 A6 41 , Pn 2 96 A b1 22 11 56 & 45 Tt i
B2, AR ¥E Bassman Hl Zwie 1 FEE (199D &
Pn-PFD f 4 7 #8 . P, =P,., (1-C, e-aPFD/P,,.).

Po AR KEESHEE, « AFCE T K
B,C, AFEHIETHIEEERBT 0 Wisin. #
E AR EBEBCR R, A AT AT E
M E (LCP) ; LCP=P,,, In(C,)/a,

&€ Pn 5 3 P, B9 99 % B B PFD 648 H

A(LSP), . LSP=P,,, In(100C,)/a,

MHEREEMNNE SR Arnon 577 8 (1949)
ME . wEEEEAREIBARREM A, B Li-cor 3000
W T AR A ME T (120 C AL 3R 30 min, 80 CHEF 24
e TE HELHE(MA BEHRTERE),
W5 B R R B P R S B E L E T
HOPREERLGE MO WE/MEYE,C/R),
¥ 18 B SPSS Gt B A4 #AT ST 404
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Fig. 1 Response of net photosynthetic rate (Pn) to
photon flux density (PFD) for seedlings of Cyclobala-

nopsis glaucoides grown under different irradiance

1 ZEMERNBTHEHR XA
Table 1 Leaf photosynthetic characteristics for
seedlings of Cyclobalanopsis glaucoides
grown under three light levels

N7 h S A3
mapgsm ER gy BARARRE
Relative ght Light saturation i .
. . compensation . photosynthetic
irradiance . point{umol
(%) point( umol em? . sl rate( pmol
sm? st cm? -1

80 10.54+1.56a 404.03£134.79%9a 4,4240. 44a
20 6.88+3.22b 456.71+123.82a 4.100.5%
2 5.88+2.79b 420.51+64.0la 3.66£0. 44a

E: BN PHELARER, FEAFERER B F(P<0.05),
Note: Data were means sz. Different letters indicate significant
differences among three light levels(P<C0, 05).

2 HREAN

2.1 ERRFEN B M KSR R0
ARERFNREN T EE N4 Xt R
SR BEARAL R e R 7 AEAL (B D, B S R K
A EREEREES, LR 2060/ 20 A K
BT M AR T 80N AEKNB/CGE . 3 MR
A BT B 6 A R S FE 400 ~450 pmol ¢« m? -
SELARAGAAEYHRFE. EMREEEM
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AHREWB AR 20%, EREE FRAAR 200 0BERET S E M K64 680 A5 BIBUF

HERME 2 000 pmol + m? » s, EEEH T
FRETRAEAD,

580% 0 20 % 3R AE BEAR L 20 B AR
MEFRHEHBAERBIEEEEN. X5 RN
i T 25 A% Ff 8, & 75 B BB (Pometia tomentosa) BT
JE & (Calophylium polyanthum) F1 T 2 T} 35 # Fh
% & (Barringtonia macrostachya) 418 B % B AH [F]
(B E W 4,2002; EHH5,2005), 15 o Fh il
B Bk (Trema orientalis) . B 16 3 (Anthocephalus
chinensis) fl — 6 R L B YW A B (Kitao £,
2000; Warren 4§,2001;73 F #%,2002; T %%,
2005),

MG R R AR IE R HERN S ERA —E
HITHEERE . BAERKRE 2 BAEER . WS
FERLTHRNBRE, BERREFHR. 8070

B RAE .
2.2 £RAkBEIEYH A EHENHEZESBHRNT
BEEAERKIGBRESE, EENSEMH A LHE
WA, 2HEKABTHMHERERIKGE 2,
A, AN TEMERELR, SEM MK, THEME
A B F R E R > T R I #E, B TR
EHTERKGBERE%,2002),
INEREBRTANAMEEREHEZERSERT
80%H 20 % L3R, MH B EMAM B XS ER
BTFELEEN. BUEEMEKXSES Board-
man(1977) & 45 5938 Y6 0 55 6 A 5 9 28 4 — B,
MEAMERF A EETENTARABRA -85
B EREQ2002) WL RAMM., M A BN E R A M4
EEBEES . AATHER N RIRA GRS LA 5T
SR AN, BAEBEENTFRALERERS

R2 CHERKABTHEHALHEHRREIBTHRR a/bE

Table 2 Lamina mass per unit area(LMA),Lamina area based Chlorophyll content(Chl, A),Lamina mass based
Chlorophyll content(Chl, M)and Chlorophyll a/b ratio(Chl. a/b) for seedlings grown under three light level

X
Relative
irradiance (%)

A
I.amina mass per
unit area(g * m?2)

HBUERMRESE
Lamina area based
Chl. content(g » m2)

HUTENGETE
Lamina mass based
Chl. content(mg » g'!)

MR E a/b HE
Chl, a/b ratio

80 92.34+12. 60a 0.492+£0.085b 0.21240.037b 3.03%0.52a
20 70,3614, 09a 0.67140.061b 0.20940.019b 3.121£0.43a
2 45.711+£10.53b 0.937+0.172a 0.285+0.052a 2.99+£0. 4%

MHEREE ARNEAHBERRAENCE D,
3R T ERKESE chla/b WEEBH B E 2

FOFETERNGEHEERAEHEMTRE D

HFRUEMATHATRFEFHNEEHEC.

3 ZHERKRXETHEE HAHSEERNUEE
Table 3 Stem,shoot and leaf measurements for

seedlings grown under three light levels

Es3:/3

isho b

Relative H A2 (em) # i (cm) Branch Sk

. . Basal Plant Leaf number
irradian- di R height number lant
(%) iameter eig per plant per plan

80  0.50840.115a 32,1044.45a 5.0%3.2a 36,2%15,7a
20 0.500£0.115a 44.09%8.70b 1.2%1.2b 18.0%4.8b
2 0.174+0.017b 14, 43+1. 89¢c Oc 3.6+1.1c

23 PEBER KERMER HRE
EERNBEBRNWBARE N, M FHREEE 2%
TSR A BRI A R T AR S B AT A 2K
3BT AEMRE/DN, FHRE MR RA 200038 E
B2 3000, EMREHME T HELGE D, M
HE 2SR EERER M GEHERTIE), TR0

EENYEAERT B AT ERERKZREEMH.
800G T KM AR PR ERE . BER
AR 0% REBMHILAER TR, BAETHEK
ZEMH . 580N IRA M, 20 IR AEE
R BRI ACROE P (B . R E
SRR 80Y M 2 JRA A LA M35, &
WERKY ENMHREETENRRT HFRTEHR
HERNEBERESEN. EENYEEBRLESE
WRTE A BT T B, X 5 S B A B &K (Anulus ne-
palensis) M T B (Pinus massoniana) TE £ 6 B 5
BTERBEREANBEAAR GRIAES,1999; 75
X H%,2003),
24 EMBREABERNTYRSER

3 FhEER .80 Yo FN 20 %6 Y6 3R AR B A AR IO AR
EHEBEYERAVNRZERGE D, £HALR
BTRAMGRE, e ERAMARA AR ETR.
HERELARFHRE M. ML Y ERRHFIH
. 80X F 20 B A FHKEMBNEYE
ERAHDR B 20N HBEREFHKNBEEE K
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F 0% IR A 4. T IR IR AR 0ROk Ak B M AR UK
BE,—BAEYEESEIMNE, BERKEAR
B UFEBETAREN TERLE S S,
HEERB 80X 20% A ALIRM 5%, K BB
ARSI (E D,

He 8 5 R R B S 6 58 R AR R T 90 R 7= 4R 1 4

B, REEJERHE M, C/R LA BN, ¥ R 4 B AR
FOMKIHEERKREE BE. 80% #
200 6B AEHEM C/R WE R R 228 — 2k,
A B LIRSS WA R AR E 800,20,
2UHEKEBRTHAYESSENETE KRN
31.379%.36.70%.50.31%,

R4 3HERRKETHEEYR (g plant-1) RER
Table 4 Dry mass(g plant-1)and C/R ratio for seedlings grown under three light levels

A3 IR %) nf R iz Jo¥ i FAR H(C/R)
Relative irradiance Leaf Stem and branch Root Total Crown-root ratio

80 3,000+ 1. 655a 2.10441,082a 4,32342.158a 9,427+4.874a 1.16+0.11a

20 2,789%40. 835a 2.223+1.137a 3.021%1.552a 8.041+3.509a 1.5740.43a

2 0,181+0. 026b 0.094+0.018b 0. 087+0.024b 0.362+0. 059b 3.30:0. 60b
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. BHEGEAREE I F AT R, s EHR
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MEFREMNMEER REEE YN EHEEA
FABBERNEEEMBERWEYERE. /0K
HME A, BENYSEASFRFIRAERE
W, BAABARNEFRES .
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