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Comparison of photosynthetic characteristics between
an endangered species Camellia pubipetala
and its widespread congener C. sinensis
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2. College of Forestry, South China Agricultural University, Guangzhou 510642, China )

Abstract: The photosynthetic characteristics of the endangered species Camellia pubipetala and its widespread conge-
ner C. sinensis in both wild and cultivated populations were studied. The results showed that the wild and cultivated
C. pubipetala had low light compensation point (LCP) (1.17 and 3.87 pmol » m* « s', respectively) , light

saturation point (LSP) (395.8 and 423.6 pmol * m™® « s',respectively) ,and maximum photosynthetic rate (P,,,)
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(4.25 and 3.91 pmol * m”
LCP (6.57 and 9.09 pmol * m”* -
P,..(9.37 and 9.75 pmol * m” -

+ s, respectively) indicating that it was a shade plant.while C. sinensis had relatively low
s' . respectively) , high LSP (765.0 and 809.6 pumol * m” + s",respectively) and
s, respectively) meaning that it was a shade tolerance plant. In comparison with
C. sinensis ,C. pubipetala had a significantly lower P, .apparent quantum yield (AQY), maximum carboxylation
rate (V...) »electronic transport rate (J ,...) and potential maximum photosynthetic rate (P ..) in wild and cultivated
populations. The photosynthetic and CO, utilization capacity of C. pubipetala were significantly lower than those of
C. sinensis. The contents of chlorophyll a,chlorophyll b and chlorophyll (a+b) in leaves of C. pubipetala were not
significantly different from those of C. sinensis in cultivated population, which indicated that the low photosynthetic
capacity of C. pubipetala had nothing to do with its chlorophyll content. There was no significant difference in single
leaf area of the two plant species in both wild and cultivated population, while the leal mass per area (LMA) of
C. pubipetala was significantly higher than that of C. sinensis. Thus,it is inferred that in comparison with C. sinen-

sis »the narrow adaptation range of light,low photosynthetic and CQO, utilization capacity in C. pubipetala may be re-

35 4

sponsible for its narrow distribution.
Key words: Camellia pubipetala; C.

response curves
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AL BE (5K 751K, 1998) B 22 AF 58 (R IR 25, 1994) A1
25 AR (B 5 45,2011, XA A7) PE VU R
IS I <2 I KT W B % Sy A A B A3 A X T AR B
100 km?, 2k F#E#4 120~430 m WAL A K #H 5
PR, R T N 200 H A= B A il D 0 %o 9% 9 ) 4 25 =X
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Table 1

General characteristics of populations

Tl I

24 %
Geographic ~ Altitude

B g R

Population Location coordinate (m) Canopy Main associated tree species

WP B4 AR S PSRRI AR IX 107°37" E, 140~180  0.75~0.90 K 4 B (Streblus tonkinensis ). 3 U

Wild Camellia pubipetala Longhushan Nature Reserve 22°57' N (Sterculia lanceolata) A% 5. ( Zenia in-
signis) GEMAE (Ficus cyrtophylla) .

ﬁ’«tfﬁw ) ) 0.6~0.85 SERE AT KB R (Cipadessa bac-

Wild C. sinensis cifera) T B#E (Ficus variegata)

BWE TR ST I VG A YT AR T 110°12" E, 170~180 0.7 W & (Liquidambar formosana ) . i3 Hi

Cultivated C. pubipetala Guangxi Institute of Botany 25°11" N (Paulownia tomentosa) 5 & ¥ ( Pinus
massoniana ) ,

HE 0.5 1 B Cinnamomum cam phora ). i X

Cultivated C. sinensis (Cyclobalanopsis glauca ) . H B K &

(Manglietia chingii) ,
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—O— FFHEZ Wild C sinensis —A— 2 Cultivated C sinensis
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Fig. 1 Responses of net photosynthetic rate(Pn) ,stomatal conductance(Gs) ,transpiration rate( Tr ) and water

use efficiency(WUE) to light intensity(PPFD) in leaves of Camellia pubipetala and C. sinensis
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2.1 EW S LEF TG & BRI L5869 In &
EWEAATZMEN Pn WO S ¥ & %
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EA L EHERBDEM AN, PPFD 1E 0~20 pmol *
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B 2% A7 S5 R W TE AR S 4 e T DTG i G B A B
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FEMOGHE N WUE #85%, 0] 66 5 H 38 % 4 s 4
BA K, T B C IR T B9 WUE R B ARG H R 53 B
SO —Fh R B,
22 EWMEREMFNRE —RMWESH

TICE AR SRR B, BIRESAERN
P ... LCP Hl LSP ¥ L T 25 (P <<0.05) (£
2), B A AL 25 I BF AR A P R AE | 1T 2% 000 O Tif 1
Y. BRSEER AQY K T 25 (P<C0.05),
X 2 W M 4 A6 2% A B AR R L (E S 5 O 1 R
FHRE TR T A5 . 55 05 A4 b BEAH LU, AR 85 R0 0 &
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Table 2 Photosynthetic parameters derived from Pn-light response curves of C. pubipetala and C. sinensis

T P

Population

(pmol « m™ « )

LCP
(pmol » m™ « s")

LSP
(pmol » m™ « s")

AQY
(pmol « pmol™)

WA ML Wild Camellia pubipetala 4.25+0.63b 1.1740.27d 395.8+47.2b 0.035+0.001b
B AE%E Wild C. sinensis 9.3740.44a 6.57+1.38b 765.0+65.5a 0.049+0.001a
I EIMA TR Cultivated C. pubipetala 3.9140.15b 3.8740.32¢ 423.6+54.5b 0.03240.003b
FHE5 2% Cultivated C. sinensis 9.75+0.27a 9.09+1.21a 809.6430.3a 0.04740.002a
TE - Bl LA (B b ol 22 F R L TR 81 AS (] 2 g 2R 22 S i 3 (P <<0.05) . F Al
Note: Data represent mean+SD(n=4), different letters in the same column show significant differences(P<20.05), the same below.
2.3 EWESHEMEHES —CO, MM SH 25
LM AEZS A Pn HREHLE CO W (Ci) @ 2
(I i . Ci 7E 0~ 400 pmol + mol™ i Fl Y, e
Sy ~. - 15F
Pn i F T, Ci 7F 400~800 pmol « mol™ i FE 14 . g 1°
Y3 . o . - =
Pn 2248 EF.Ci it 1 000 pmol » mol” LLJF, Pn < 107
=1 b g Q
BEARGRFRRGE (K 2) . MR G0 BFAE MR 19 B M 5F
e o ] A BFEZ Wild € si j
WA AEZE I P B AR T 25 R0 B 4 48 25 % & ol o HEERSIR 1110 ¢ pbipetss
~ S s . S \ N kY #HIEZR Cultivated C sinensis
(/()Z E/‘J ﬂ:‘”};ﬁ ﬁgjj ﬁ{E\E ° %%é‘z\ﬁﬁjﬁ% E"J ‘{%’T’j—:‘%j{{% JIC ;H-E ® HILEIRER Cultivated C pubipetala
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B R (P a0 RAEE (CED | fi KR AL 3 %
(Ve Rl B KHL A5 38 R (T 00 3B 8 3 0T 4%
(P<C0.05) (& 3) . X2 HILEHE I CO. A Hfig

MTEMEZEER, FAEERESMLITN CO, #ME A
(CCP)YFI CO, MM (CSP) 528 M L L i 3 22 7
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Fig. 2 Responses of Pn to Ci in leaves of

C. pubipetala and C. sinensis
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Table 3 Photosynthetic parameters derived from Pn-CO, response curves of C. pubipetala and C. sinensis

Pilikis Pm CSpP

Population (pmol * m* » s') (pmol » mol™)

(pmol » mol')  (pmol + m*

CCP CE V max J e

+s) (pmol*m”+s’) (umolem”+s")

PP RS AT 7.374£0.85d  1138.6112.3a
Wild Camellia pubipetala

5 A 2% 19.78+1.82b  1054.8486.5a
Wild C. sinensis

B EW SIS 12.42+1.25¢  1123.74108.5a
Cultivated C. pubipetala

FBE A 24.264+1.88a  1000.0+76.3a

Cultivated C. sinensis

53.741.5b 0.0192£0.003¢ 16.7£2.8¢ 35.212.4d
56.345.2b 0.047+0.001b 41.14+1.3b 92.54+3.1b
69.243.9a 0.024+0.001c 20.640.7¢c 58.3+7.7c
40.442.2¢ 0.063£0.006a 52.845.2a 111.2+13.8a

R4 EMRESHENFHRHMHEZRRE

Table 4 Chlorophyll contents in leaves of C. pubipetala and C. sinensis

A Population

Chla (mg -+ g")

Chlb (mg +g') Chl (a+b) (mge+g") Chla/Chlb

WA= B4 A5 Wild Camellia pubipetala

P A= 2% Wild C. sinensis 6.93+1.24a
B B4 AL Cultivated C. pubipetala 4.0440.25b
FHE A Cultivated C. sinensis 4.32+0.26b

4.4420.74b

1.92+0.42b 6.36+1.16b 2.33+0.11b
3.06+0.38a 10.24+1.15a 2.28+0.17b
1.764+0.07b 5.794+0.31b 2.29+0.05b
1.69+0.16b 6.01+0.37b 2.58+0.14a

24 EWMEREMEHAFNMHEESE

54 BRI A 1Y Chla, Chlb #1 Chl(a+
b) & B EL T 45 (P<<0.05) , Chla/Chlb TG B %
ZH(P>0.05) (R 4, H{EEMESHLXT H I
Chla,Chlb #1 Chl(a+b) T RS M L LR EZF
(P>0.05), Chla/Chlb N & Z Ik T % (P <C0.05),
5 WP A BOREAE L L AR 35 R 4 A6 25 1% Chla, Chlb il
ChlCa+b) T F 257 (P =>0.05), & H 419 Chla,
Chlb 1 Chl(a+b) i I T8 4 45 (P <<0.05) ,
25 EREEFZMBFNHEBAFEMHE

TCE S B A R AR B, B A A5 1 TR S
ZEM T 3 25 5% (P >>0.05) , fif He i H (LMA)
BERETARP<0.05), SEAMEALL. &IEE
e 4 A6 2% R 2% 1% - 1T AR 34 B 2 R AR (P <Z0..05) , T
LMA &3 T+ (P<0.05) (% 5),

£5 ERSEXMFEHHERMILHE

Table 5 Leaf area and leaf mass per area of
C. pubipetala and C. sinensis

it T AR Lt
ks Single leaf Leaf mass
Population area per area
(cm?) (g+m?)
USEEEEY | E VIR S 76.65+4.95a  74.414+4.09b
Wild Camellia pubipetala
HF A 2% 74.62+13.90a  60.73+3.16c
Wild C. sinensis
R BB AE2E 65.57+7.21b  83.09+4.31a
Cultivated C. pubipetala
B % 63.66+5.56b  73.23+1.13b

Cultivated C. sinensis

3 WhE&®

LCP FILSP J W T A ¥ 1% 55 6 45 1, Je X
SO R 55 O B R RE T, 2 TE A R P T ) — A
FEEFR, — IR LCP #l LSP AR MY
Sy M FL (4 B AR A L1 LCP 8%, LSP 5 iR ¥y
Xof ol R B 11038 7 M i (AR 4L, 20005 LG TFHEE
2005), K& EFIAMY B LCP /NT 20 pmol -+
m? ¢ s',LSP 2§ 500~1 000 pmol » m” « s' 8T
IRCHE R, 2004) . A b, B 28 RO 5 1) B % 4
AW LCP (4398 1.17 1 3.87 pmol » m* « s1)
I LSP (43514 395.8 I 423.6 pmol « m? « s
BEAR 10 BH B R 4 A6 45 2 SR (3 9] A AR ) 5 T A4S A N
B LCP (435120 6.57 1 9.09 pmol » m™ « s 1K,
LSP (35120 765.0 1 809.6 pmol » m? « s # 5,
Wt B A8 X 5 Y 38 N T . AQY R WA ) X
S5OE A FHAE 1 L B A AR I BB A AE AT AQY
YW EAR T4 UL B B AL O B AR A L (ERT
SOCHIA T RE AR T 25 . BF 2R AR 8% 1) B 4 4E
251 P o (5PN 4,25 F103.91 pmol + m? « s1) i
FART A0 9.37 A1 9.75 pmol » m™? « 1), i
WHERSARPICERR T BERTAR., APRE R
5 Wy R AE BT S0 09 43 A IR SR — B0, B G AL SR
— e A3 FRETE CRAE AT AR BEAE 70 %6 DL b i Ak
T2 TR AR B AL D AR BE (50 26 L) BAR Y
AR DU ULA T R 4 A 285 0 A 5 10 25 BE RT3 A Tl
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HE A 58R 11%) R % R I 340, R T DL, 8 P 8 v PR
OG5 138 N 9 PR B . 5 A R A L R B
FREER B SR LCP A — & B E WM T+
15 > 3X T B8 5 Rk B FRE Y O B X R G

AR P B COL MR T Mg m. —J7m
CO, e BE T i A W 66 AF SR AL TE 2 J508) s o) —
J5 D CO, e BE T = ) 300 1 4% W -1, 5- R R 1k
fiftf (Rubisco) [ i 4036 4 15 10 400 741 56 0 0, 5 2 3t
[FVE AR E Pn 942 & (PVE E 45, 2010), % CO,
W RE 5 3] COL AN GBI, P 2388 THAE , AT
MR A BE ) P BB 2 BB, 5- B
iz (RUBP) P-4 TR [ 52 0] (B 21 9555, 2009)

Vo2 RUBP 0 Fil i FOR Ak 3 %, LR /N F %
HUPeF Rubisco M40 AWM T . A% RUBP 1
AfES L H S RuBP FE A REH L (A1
,2000), Pm A COLAMMB BEOE A, 5ot
LT 1% 3 RO & B R Ak 16 M 47 OC (Coste et al.,
2005) . AWFF HHEFAE R B RS ALK Vs
J o Bl P 35958 FART A5, R B EALTE 0 B
Rubisco %) % & 175 5 B AL, RuBP 1) 15 A= 3 R 8
55, 5ACH L, B4 AL A4S CO, B R R AR,
FIEFBE TSN Pm 735 12.42 pmol -+
m? e st EIEE T H P, (3.91 pmol » m? « s'),
T CO M B RO G BRI — A FEZE R, 52
i IREE T COL Ve FE v R E B e A AR K,

Xt FAS [ A P R & SR R R AR AR
ReAE i i G & SR S AR e bR . FEIEH LR .
REMYNTF— & A 72 W R s R,
Mt ak R E i - REE S LS s S
FOt A R KN KA SR Bk R (El-Sharkawy er
al.,1965), HfAEFRE R B WS AL A R By Chla,
Chlb 1 ChlCa-+b) £ & ¥4 & 251K T 45 . 1 Ak 55 b B
SRR S AL C W E RS, FEXWAEST,
EIMEACSMEABE S Y B E AT, o Wk o
BEMERIFAEEWE LA Z R EER
B, 5B R RE AR [L R 1% FPEZE 19 Chla, Chlb
Chl(a+b) & & % F X, Chla/Chlb & 3 F+ &, X
S FH T A TR R R B IR O RS B Y R TR B R Y
T A TR L O RS R I, A4S Tl g 4 v i ik
R, JU IR SR b A ik 3G 5 55 6
W, PR R ESSR 1) JE A BE 1, RIS Tl i A B 4
Ko a0 AIE N AR DG5R . TB R4 A6 A5 78 B A
BRSNS RZ S LR E 52, R ER

SACZ XS AR DGR 1 TR AR ) AN N2k, 2 L E
I ' 5 T FE A I AT R R 22—

55 B 2B R A L, B A A 0l R B R
T ARG () Fe 3 (LMA) . AR o L B 4R A
AN B A AL S b 1w B S SR L G 3 2R
M LMA W& 25w T2 . ] WA IR R 45 2R 5 D
WS FEA — L (Wright et al.,2004), XFTF X —
Wy v, HE R AR L RS R K R K
JEIREE B UIMIOC . FESORAME T, HA i AL
LMA FEAIG 3 2 9 X 55 06 20 B 50 iy S A 28
SN 5 R AR A L, AR R R R A AT
FAS 0 B T AR /N s LMA FH 8, 31X 2 4l 1 %0 O BE
SRETHR LA ¥E RN . EEERE T, BRE&E
FABEA —EWIEAE N RE T .

ARFFREY] GRS AR AL B AL
Xof 5 A3 I 9 R Bk A L O BB AT CO. R g
T . 75495 BB W IR0 Ry ™ L3S AR B
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