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ACCLIMATION OF CATHAYA ARGYROPHYLIA TO LIGHT ACROSS
A GRADIENT OF CANOPY OPENNESS

FAN Da-Yong ZHANG Wang-Feng CHEN Zhi-Gang and XIE Zong-Qiang "
( Laboratory of Quantitative Vegetation Ecology, Institute of Botany, Chinese Academy of Sciences, Beijing 100093, China)

Abstract A preliminary study was carried out to study the acclimation of saplings of Cathaya argyrophylla to
light across a gradient of canopy openness within a typical forest gap ( ~100 m?) at Jin Fo Shan of Sichuan
Province. Photosynthesis related eco-physiological traits of fully expanded leaves were measured by gas-ex-
change techniques, the canopy openness of experimental leaves was measured by a modified fish-eye method,
and the current growth status of experimental saplings was investigated. Better acclimation of saplings at the
site of gap edge was indicated by higher growth status of above-ground parts; higher height growth rate in last
year> higher average basal stem growth rate, and higher crown expedition rate in last year than saplings in the
understorey or gap center sites. With increasing canopy openness, the maximum net photosynthetic rate per
leaf area, the dark respiration rate per leaf area, and specific leaf mass increased showing significant positive
correlations to canopy openness. With increasing canopy openness, leaf area and dark respiration rate per leaf
mass decreased slightly, the maximum net photosynthetic rate per leaf mass and single leal mass increased
slightly, but there were no significant correlations with canopy openness. Across the gradient of canopy open-
ness> the phenotypic plasticity index was slightly lower than the ecophysiological plasticity index> but the dif-
ferences were not significant.
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fy there exists complete information across the diagonal line of 16 mm photo. This sketch figure was kindly provided by Canham and Grazer
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Table 1  The Pearson correlations matrix of measured and calculated parameters across the openness gradient

co SIM Riurea Prarea 1A IAI P s M R gmass
MIEIFEE co 1
L SLm 0.746 ™ 1
L R A PR R Ry, -0.420°  -0.363" 1
B R AR R Py 0,553 0.4037 -0.082 1
TR 1A 0.011 -0.107 0.015 0.123 1
AR EL 1Al - -0.780**  0.334  -0.537°  0.150 1
AR TR B R P 0.323 0.080 0.062 0.9427 0.193 -0.297 1
Y RTE LM 0.383" 0.332 -0.163 0.266 0.787* -0.275 0.182 1
AL TR P OE . Ry - 0.086 0.072 0.900 0.114 -0.044  -0.010 0.119 -0.029 1

%% p<0.01CE Two-tailed)  * : p <0.05(FZ Two-tailed)

ration rate per unit leaf area  P,,.,: Max net photosynthesis rate per unit leaf area

n> =18 CO: Canopy openness SLM: Specific leaf mass Ry,,: Dark respi-

[A: Leaf area [Al: leaf area index P,,,,: Max net photosynthesis rate

per unit heat mass LM: Leaf mass Rg,.,: Dark respiration rate per unit leaf mass

K2 WM T BEC 9o DB SERR Y K A B AR S bk ] B PR SR

Table 2 The plasticity index of phenotypic and eco-physiological parameters across the openness gradient

FAY N B S A P A S B0

R IR SR AR BR M Z 1) 9 2 5 S
Phenotypic and eco-physiological parameters Plasticity index Means Significance between PI (plasticity index) of phenotypic a
eco-physiological parameters

. T %

AR KR HG 51.32 R
Phenotypic parameters
YRR E co 92.28 65.37 p>0.1
SEE MR KR DG 60.03
SR 1A 66.47
R LM 74.93
LeM i SIm 47.16
B A AR KOG TEE P, 80.48
. v A RS SY
SALI R BRI RIS G P, 771.26 ﬁr.hw. H
Eco-physiological parameters

AL R TR PP R e 56.26 67.87
AL BRI R R, 57.47

HG: Height growth rate in curreut year CG: Crown growth rate in current year DG: Average base diameter growth rate LA, LM> SLMs P,...»

Prnass? Riwrea? Rimass? HAZ 1 See Table 1
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HG, DG, CG: W.3 2 See Table 2
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Table 3 Some results of GIA process of treated 16 mm photo and original 8 mm photo> 16 mm photo was edited by

Photoshop to produce a similar 8 mm photo

W24 Calculated Parameters

X Control

AL BE Treatment 755 Difference (% )

KA Sky area (%) 99.76
HETGE KN Mask area (%) 0.24
MRIEIFBE Canopy openmess (% ) 13.02
P RIFSE Site openness (%) 13.02
55 4 [T AR EL 14T 4 Ring 2.33
%5 5 AR E 141 5 Ring 2.52
HME S S Extra (Wm-2) 395.64
B Above direct 16.58
B Above diffuse 15.93
&I Above total 32.52
HHERG Above direct mask 16.58
ﬁ)’(ﬁf%ﬁ(ﬁ Above diffuse mask 15.93
o S5 Above total mask 32.51
lﬁﬁﬂtﬁﬂf Trans direct 4.75
U Trans diffuse 3.41
%S} BB Trans total 8.16
7S H A B Trans direct (%) 28.64
BT B A Trans diffuse (%) 21.39
%S} Bt Trans total 25.09

99.76 <1
0.24 <1
13.29 2.07
13.29 2.07
2.38 2.15
2.61 3.57
395.64 <1
16.58 <1
15.93 <1
32.52 <1
16.58 <1
15.93 <1
32.51 <1
4.9 3.16
3.36 1.47
8.27 1.35
29.56 3.21
21.11 1.31
25.42 1.32

JUAS A B AE RS FR BRI T AR

% Bazzaz 1l Wayne (1994) 1 Valladares %5 (2000)
TSR0 — S bR AT T AR AT v SOATHE
JF (K 2)5 SIM < HG < Ry < Rimass < DG < LA < LM
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2.4

PR ZESFALZE(p>0.1). JEA A M LA
FA AL,

3 Wi

3.1 VEMOETTEEEAZ g 2 AR KR AR K I S

i [

AR S HB AR, FRATHE o M 0 ~ 7% & Kk
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e X5y SCHR LA SE B Y B A — 2 (- GAP
DN 9% ~ 23%, GAP %K 3% ~ 1%, K F A
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WS IN A SIM 5B R0 ()38 W P 1 5 A O
A AE w6 T R BB B v M SIM
(Bjorkman, 1981, 1 & Xl A B A7 e () i S A K i
fRG 22 FIOG & BB 1019 2 3G ) . XS EUR AL
W T AR A A A . — O RO IR
THOUT 5 SLM AR AR BERR I AH 0 A2 KA CRGR)
B 7R HE A5 0 (Evans & Poorters 2001), 114

M N WK Lnca (Leaf nitrogen concentration per unit
area VIEARANZIIEDLT SIM 5 BERR AR AR K
S 2 PR AH 9K (Wright & Westoby, 2001), SLM
HIAALAEARIE N FEL P, 1 29% HIZEAL, T DG T
BAEFE P, 22% K122 (Evans & Poorter, 2001
PHIEDE T SIM WAL B R e+ 70 2. X AE R
FUEE R 7R B A PR T AR 38 R ERAZ SRR IR A0 2
KARLYL LTS V52 SCIRIRIE 170 T — L4
Tofr (955 B AR FHE R ), 28 A KA AR B 10 5% 38 1
Cl: BEBRC Acer saccharum ) 414 Canham( 1988 ) Fx
ZH /NIRRT N s S T ) — B KR Amnica
cordifolia( Young & Smith, 1982); Rubiaceae £} Psy-
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PRBSUA G0 X T HF % AL ARS Fof (1 BE B A0 A A, A X
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AEBE, 39 426, YT AL 8 AN H 5 tHILAE T, 45 21
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