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B OE AT MHE4E W (Camellia nitidissima ) 3% ¥ 3E H B AR A8 F & Fa 658 DL IE
& # 14 ( Dalbergia odorifera) FE| B E T EM N ALK G5 A EILEE AN T ALK
Y A RME, AT A A, 2R %W LEAE/NT 700 pmol » m™ - 7' B, 4
HEG SR EEEE BN BRTER, ALFERELEANRRENLEATE BRK
WA #ES R ARk EME LR BRRR S A S, AR E WA LB BRTE
R, AP FI AR EEABRNZ S BRI EZ AL SRR 5 I A XM
Ehwfgmz Bl Rk ABZR MW EIMEELEEXTERANRTEX R LNEAEN
HHREZR, AR LB THEEEY M AR ESRERATEMRE,HE08 U, K&
REFRKW, WG MAE 700 pmol » m™ - 7' KE T2 K £ LIH, B &R T
JTAPAR, BB AD AL 30% DL By AR B R BR O ke, B A K,

KEW LK, LR, RERESH; LIRS, LA TER

Response of gas exchange parameters of Camellia nitidissima to light intensity. CUI Zhi-yi',
ZHANG Ning-nan', YANG Zeng-jiang'*, XU Da-ping', LIU Xiao-jin', HONG Zhou', XIAO
Yu® ('Research Institute of Tropical Forestry, Chinese Academy of Forestry, Guangzhou 510520,
China; *Zhen He Li Ecological Environment Co. , Ltd, Shenzhen 518052, Guangdong, China).

Abstract; To investigate the suitable canopy density and light intensity for the cultivation of Ca-
mellia nitidissima in the understory planting, the C. nitidissima saplings grown under Dalbergia
odorifera with different planting densities, and the C. nitidissima seedlings under shading network
of different aperture sizes were chosen as study materials, to study the photosynthetic physiologi-
cal characteristics of C. nitidissima. The results showed that the net photosynthesis rate decreased
with decreasing the light intensity when the light intensity was below 700 wmol + m™ « s, stom-
atal conductance tended to increase at first and then decrease, intercellular CO, concentration in-
creased, transpiration rate decreased, and water use efficiency varied non-significantly with de-
creasing light intensity. The correlation of leaf gas exchange parameters showed difference be-
tween seedlings and saplings, whereas there was no significant difference in the relationship of
net photosynthesis rate with stomatal conductance between seedlings and saplings. The phenotypic
plasticity of leaf gas exchange parameters of C. nitidissima saplings was high, being over 0.8. Our
results showed that there was photoinhibition observed in C. nitidissima saplings under the light
density of 700 wmol + m™* + s™'. So we suggest that the cultivation of C. nitidissima in the under-
story planting should be conducted in forest stands with above 30% canopy density to avoid
growth inhibition by light stress.

Key words: Camellia nitidissima ; light intensity; gas exchange parameters; stomatal limitation ;
phenotypic plasticity.
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A PRFE bR 23 K A AH L B4 AR SR I AN (] 1) S 3R
Bio SCHAERRAEY BTN A Y R R Y Al A
WA T HA ARG EERFHE, JElER
JE 5 S AR ) OGS VR Bl E G RRBR FE AU REAIR,
A R AR (SR IS 2010 ; XA KL 45 ,2012)

TR (Camellia nitidissima C.W. Chi) 51158
Bl ( Theaceae ) L1125 )& 4 /£ 4 ( Camellia Sect. Chry-
santha ) 1), J& LIS BHE ) e — —Fh - 85 (46 1Y
T, R Ry R R BEA ™, 45 5 hy B R — R
FHaY) . BAERN H N R SEA , KIR T A AE
VG R B RE T L 7 I 2 R e S A (R A
HLAE 20005 H 55 5 ,2007) , S AESE HAE R BE
A B2 B A K, B AR 255 & 1Y
e (AP 4, 2016) . DAEEMIBFSE 24T
ST BT (SENMEFEZ 2009, 74,2010, 85 2%
e ,2015) IEE AR M T AL (15,
2007 ; #7 H1F1 45 2010 ) I ( BE BB 45 2012 46
FEE5E,2015) FOG A AR BRI, LA T 50 (48
25 2015 ;i A4, 2016) FIA [F] 6 BEGR B X 45 4E
IRATFRL A PR 052 ) (S8 255, 2012,
2013) 555, HATM &R B R £ )5
FRF4h i, 106 B AN [ PR 858 v 1 Dy v a8 i
A5 J0) ff A7 43 . [ 7 85 M8 ( Dalbergia odorifera
T. Chen) J2& 1 [E 55 22 () 22 5L Bl 76 R M43 22
BRI B RN S AEASTE T 7R X — R LY
RAAGER, EREAS ) R 25 5 (0 R A v Y
SARAERKRRIANEES, —JrH, i TREEE-
P 2 B AN B A AR A K IR B R L AR
Fi—J7 T, 20 R R S T R R A
REAZ I FH O RERT 2 SR B OB, G A BRI, P
DATE AR 7= 52 e rh A G AR A I 7 B MR — A [ R
BRI A SR E KRSt 2 Ky AT
B4 e 22 DR Bl B b R A SRS [R] % B2 T R 0 4
ARG, XA RV AR P BE T B & AL 2R AT T

F1 R HEEAMER

O3HT . AWESE FE B P LUR [ (1) AN [) A
JE A S 1 <G AR 2005 A LR R S e ) i
Y, BeiB s 22 K (2) RMANFRDEHE T L0t
3 A R 1Y AL BR A R Al L BR ) D 2 AT
o

1 #R57EE

1.1 W5 IXHENL

AT S PR 4 e 2 S It 58 S b T g e
HIZE2h B 112°36'E,22°50' N, @ 15 0 A i 1 1k 2=
A, AR 22.5 °C, B4R TR, AR YR TR i 1633
mm, FHERIE KA & EH AR, +)2EIK 100 cm
PLb BEAE PR L 1,
1.2 MEHS5aH

WFFE AT BHE$R 4 R 22 DT b b 3 A B ARAR
BRI AL LRI R R A K S A0 R 4
HFEFHEMIAREY 2 12 45 Hg42 11.8~16.4 cm,
B 6.5~7.4 m, B ENE 2.6~3.5 m, BRATEEA 3 m x
Am4dmx4dmAmx6mAM4mx8m, WIFHE
9 AERf IR A A I R G A S, Wi 1.2~ 1.7
m, 175 3.5~5.0 cm, % 1.5m x 1.5 m(5£2), X
BB R T SR, I E R R A BN
AAEAE . BITEHE R R TR B I A K s B
e 2 AFAEFTAR T
1.3 A ME

FhIENG BATC = 1 K, F 10.00—15:00 H LI-
6400 4O A M F 70 A R 40 (& 1) 0 2 i AR
REEEHRE(P,) FLFE (Cond) MM — 4k
BRI (C,) FZEIE R (T,) , K53 F % . WUE
=LA R P /2B HOR T, W B AR R b
TEAFERIERE 4 BB AR PR ERAEK
R To R B BGAR I R I B R AR R P
PUASTT 153 Bk 1 R, AR E 3 ~4 B, 5 7 #E
e 0 B R o, PRAIE CO, R FE AR E
24 (399+14.6) wmol - mol™', 65k 1% B H 7
10:00—12:00 , HIEE 1Rk Ry AN E DGR 1L %

Table 1 The physical and chemical properties of soil in the study plot

T ERE LA TRAE A LT pH
(em) (mg - kg™") (mg - kg™") (mg - kg™") (mg - kg™)

0~20 28.75+1.08 9.31+0.42 70.44+4.28 6.71£0.96 4.49+0.26
20~40 27.50+1.24 6.62+0.62 68.57+4.82 6.26+0.51 4.49+0.20
40~ 60 35.00=1.30 3.94+0.12 95.79+6.96 7.49+0.46 4.56+0.26
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Table 2 General information of Camellia nitidissima stands

KE edm ARME LR ol
%% (%) (mmol - m™2 1
-s7h
L) L1 30 700 HF
12 40 500 T
L3 50 400 T
L4 60 300 wF
L5 70 200 T
L6 75 120 T
A L7 90 50 90% 3 B W T+ T 2 4F 4R
L8 85 100 85%3HE 1 W T FFA T 2 4F AR
19 75 200 T5%3E T T HFAE T 2 A

AT BAE BRI AN [V P B2 A RE R 328 5 A4S 00 2
SRS, AT 5 (R 2) . TERLIR Y S
T A S B O R AE R i U LI-6400-2B £1
JEIR B E IR
1.4 FdEortr

FH SPSS 19 (IBM, USA ) Xt SZ 58 8 #E 47 ANO-
VA 258 . Z T (Duncan ) FAH M5
Mr. FRAATIBIEFEEL PI= (5 KAE - fe/ME ) /e K
B, SCEEdE 2P E + bR,

2 HRESH

2.1 HFOLE A BRAFIE

2.1.1 AEPEARRE FEOLAER  AHEDEHR
THEaER(P,) K BEMEZEF (P<0.05)
(K1), %968/ F 700 wmol + m™ - 7' Af, P, bl
% OG5 Y % W R AN R A, P, AR B Y LN
1.01~4.09 wmol - m™ « s7' L2 JeoRFE A M K 5
K, L6 ik T e/,

2.1.2 AREPDEAERAETRIARE AFEDEERT
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E1 AEEHAETELEEER
Fig.1 Net photosynthetic rate under different canopy den-
sity

SALTE (Cond ) RIH B2 57 (P<0.05) (A
2) . Cond BEZ& G A REAT 2 BLJE T = 5 BEAIR 1Y 22
fhifa#  HAR B4 0.02~0.04 pmol + m™ -+ 87",
L2 fc Kk, L6 R/

2.1.3 AREDEARKAE FHE A ek E A
[ GaR T M ) = SRR R B (C,) R B W 1k 22
5 (P<0.05) . C B IR M FEAE BT &, LA )
JEFE S 229 ~ 309 mmol - mol™', i KA GIE - L6
(K3),

2.1.4 AFEPEARKFEETFEBESE AFEDEHIE
TR (T) X B E 2R (P<0.05) (
4) o T BEE CHRMFEARIREAR, 22 S0 F 250.3~0.8
pmol - m™? « s7' FAAYSE L1 Al L2 JE5i, L6 Y58
57

2.1.5 AEPDEAKFE T KAGFARE ARG
BT T /KA FIFHRCR R I B 35 25 5% (P<0.05)
WUE Fifi 58 32 i b AR H AR Sl S5O BR 4 | A8 33
FEl 24 3.2~6.3 pmol CO, - mmol™' H,0, H:H 1.2 Fl 14
BR,L6 HB/NES)

0.06
— F C
£~ 0.5 b
8004 i ab
3 b
g 0.03 2
2
a
% 0.02
=
o0
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L1 L2 L3 L4 L5 L6
byit

B2 AREEBAETSASE

Fig.2 Stomatal conductance under different canopy density
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Fig.3 Intercellular CO, concentration under different can-

opy density
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Table 3 Gas exchange parameters of seedlings
pevi P, Cond C, T, WUE
L7 0.64+0.37 a 0.01+0.01 a 223.42+115.17 ab 0.10+£0.07 a 8.45+5.05 ¢
L8 1.47+0.58 b 0.02+0.01 b 281.83+56.40 b 0.32+0.10 b 5.11£2.39 a
L9 2.94+0.84 ¢ 0.03+0.01 b 184.29+68.92 a 0.47+0.23 ¢ 7.04+2.10 ab

ARG FRER IR B FENEZE S, P<0.05,0=10,

1.0
0.9F c ¢

08t i 1 ,
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Transpiration rate under different canopy density
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Fig.5 Water use efficiency under different canopy density

2.2 HmARRsc S5
AFEDEHEE T 4G R (p,) AILFE
(Cond) fafa] A ALBRIKEE (C,) ZERB R (T,) M
KA FIARCE (WUE) 30 1 3% @%ﬁ(ko 05)
(F3), P,AESNEHITE 0.64~2.94 umol s,
Cond ZZh{EFI#E 0.01 ~0.03 wmol - s, e
SHILFETE 184.29 ~223.4 mmol + mol ™ AR EE IR
0.1~0.47 pmol + m™’ , WUE 7 njmzlﬁﬁ; 5.11~
8.45 pmol CO, + mmol™ H,0,
2.3 SRS SECZ A BT
H12 4 W LUE AR FDEIREE N2 s, L
BB Rl i 6 I 5 W Bs SRS I S B RN

i EHI(P<0.05), P, 55 Cond . C, T, %n WUE #H
KRRTEYBE G Fn SRR AR, 32 %)
G AL T EE A IH 5387 (% 5) ﬁctﬂﬁﬁzuﬂ )
RERIGTE 0.8 ML, HE MG RPTE 0.6~0.7,
2.4 YIRS B R AW EYE b
XS [FVAR A BE T S i AR A S S 8k A 3R
ATSAPES T (K 6) o RAYFTIAPER 0.82~0.96, T, .
Cond F1 P, v ¥ VAR X 38416, 7E 0.83 Z£ 47, WUE #11
C, T IRMEAR R, 3 F 0.9,

34 i
3.1 A E AR

SROCTE W RGBS SO L 23 B T i
JRCRT I 2R 6 R A7, — SEAR A 5RO T DL fE
JIFERE T U AP T 3 B B OG5 RE T i

R4 HRMGESELZHRESBIBX T
Table 4 The correlation analysis of gas exchange parame-
ters between saplings and seedlings

Cond C; T, WUE
i P, 0.823** -0.707** 0.795**  0.619**
Cond -0.265 0.883**  0.261
C; -0.292  -0.874**
T, 0.076
i) P, 0.816** -0.164 0.840" * -0.077
Cond 0.320 0.987** -0.479"*
C, 0.265 -0.929 " *
T, -0.457
SYE0] P 0.836** -0.207 0.834"* -0.042
Cond 0.243 0.961** -0.422%"*
o 0202  -0.913**
T, -0.440 " *

# % PR P<0.01, DIt S FLELY n=23,30 153,

x5 XENSIASEDPSH

Table 5 The regression analysis of photosynthesis and
stomatal conductance

FM R R? FH  FA%EnR
it P,=0.82Cond 0.68  44.02%* 23

Wit P.=0.81Cond 0.65  55.89"" 30

S P, =0.84Cond 0.69 118.19"" 53

* % 8 P<0.01,
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Fig.6 The phenotypic plasticity (PI) under different light
intensity treatment

K, AR F R (Black et al. 2005 ; 515 M5 55,
2008) , ABEFEH, P, fELRE A 658 19 FE AR 42 BT 5
ThenJa BEAR A S X BRI L1 Ot T &A= 7o
il , TSE B2 S B AT R T B R A3

AL T S AN AT ARSI B T P A
VRO AR B T AR LR B 5 AR ALRR ), <
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Cond AR, T C 2 Wi THes , BERHRE A LR AR, —
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[l 75 BRI TE — N/ NE BN 3l R® 22 5+
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