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("R E MO R B A RO TEIT, B 3114005 * GO R ERTTIR AR bR A 25 R G0 SO 53, B 311400,
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, WITTHERE 311600; *F st RS2 A S EREE 24 e, M a0 210037 ° 5% AR I [ 52 52 56 32 AR AL WF 5L

3 [ H 40 vG M AZ S 37831)

W E WHRARAEREGEASEN KA R LAY, %A H AR i &G EEE fn
C3 4 FvCB # A 3¢ 7 Fh AR ARAR A Ao 4 A AR A 87 CO, "0 ALt R BEAT A, SF X AR AR K
M4 KB A Fr 2 A £ 5 AL 4 B K% b & E (P, )  Rubisco B ik Kt F
(Vo) EAEFHEHRE] ) HEEFREE(R) TR (r,) 5 HHATHR. 4
BRW.THAREY P, ANRFHEA ZRSEE ERSFT RN A SR, B4 2
BRVEAG ARV, W BEXTE RN E; ], KD TS A0S 2 IR G AR > 35 A
FEREGEREY r REAT M BERAFMER. GG P, EBEXRTEFTA L 404
MEREHH YV, FTEEER,HHEN ] BEATEFH, A XML FRN R EXRTE
HFE ;AW REEATEFHMLFRALMEPNP, V.o AT, S HIB L E
ATEAMY, E_FWRAEZZR FTRAYHZEUR 2 HEFRAEY AR INER
FE R WA A Rubisco B A A A (oL F A2 6k A AFnet LA % 2 7 51 R 4.

KR FCBHA, KA, FAMEY,; £FEMRE; Lok

Photo-physiological and photo-biochemical characteristics of several herbaceous and woody
species based on FvCB model. TANG Xing-lin'*>, ZHOU Ben-zhi'*** , ZHOU Yan’, NI Xia'**,
CAO Yong-hui'®, GU Lian-hong’ ('Research Institute of Subtropical Forestry, Chinese Academy of
Forestry, Hangzhou 311400, China; *Qianjiangyuan Forest Ecosystem Research Station, State
Forestry Administration, Hangzhou 311400, China; *Xin’ anjiang Forest Center, Jiande 311600,
Zhejiang , China; *College of Biology and the Environment, Nanjing Forestry University, Nanjing
210037, China; ’Institute of Climate Change, Oak Ridge National Laboratory, Oak Ridge, TN
37831, USA).

Abstract: To explore the photosynthetic capacity and the leaf photosynthetic apparatus for plants
with different life forms, CO, response curves of 7 woody species and 4 herbaceous species were fit-
ted by the modified rectangular hyperbolic model and the FvCB model, and the photosynthetic pa-

rameters, including maximum net photosynthetic rate (P, . ), maximal Rubisco carboxylation rate

(V.

© max

CO, transport (r

n max

) , maximal electron transport rate (J,, ), day respiration (R,), and mesophyll resistance to

), were compared among different woody species, among different herbaceous
species, and between woody and herbaceous life-forms, respectively. The results showed P of

n max

m

seven woody species descended in the order of Sapium sebiferum and Boehmeria nivea > Machilus
pingit and Pittosporum tobira > Cyclobalanopsis glauca, Castanopsis sclerophylla, and Quercus nut-
tallii. V___ of S. sebiferum, B. nivea, M. pingii, and P. tobira was significantly higher than that of

¢ max

C. glauca and C. sclerophylla. ], of woody species was in descending order as S. sebiferum > B.

max
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nwea and P. tobira > Q. nuttallit, C. sclerophylla, and C. glauca. r, of M. pingii and C. sclerophyl-
la was higher than that of S. sebiferum, P. tobira and B. nivea. P, of Phytolacca acinosa was sig-
nificantly higher than that of Ageratum conyzoides and Achyranthes aspera. There was no significant
difference in V_ _ among 4 herbaceous species. J . of P. acinosa was higher than that of A. cony-
zoides. r of S. nigrum and A. aspera was higher than that of A. conyzoides. R, of P. acinosa was
V J . and

higher than that of A. conyzoides and A. aspera. The photosynthetic parameters (P, s 5
r,,) of woody species were significantly higher than those of herbaceous species, but no significant

max
difference was found in R, between woody and herbaceous species. In conclusion, the difference in
photosynthetic capacity among different species and between the two plant life-forms resulted from the
difference in Rubisco carboxylation capacity, electron transport capacity, and mesophyll resistance
among these species.

Key words: FvCB model ; woody species; herbaceous species; physiological and biochemical cha-

racteristics ; photosynthetic capacity.
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Table 1 Photosynthetic parameters of seven woody species
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EOLAEE
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Fig.1 Photosynthesis CO,response curve (A/C;) for Pittospo-

SRR R

rum tobira under photosynthetic active radiation of 1200

2
pmol + m™ - s .

I : Rubisco % PEBRHI B BE Rubisco carboxylation-limited stage; 1I
RuBP F/E BRI B BE RuBP regeneration-limited stage. C; ¢;: Rubico
PRI B 5 RuBP B Y Be it #L i i9 M ] CO, ¥ Intercellular CO,
concentration of the transition point between Rubisco carboxylation-limited
and RuBP regeneration-limited state.

SNBSS BIFERE LR, KPP, VA
J. Sy 16.8 ~31.6.41.6~92.6 Fl 72.3 ~ 123.1
pmol - m™> « 7' (R 1).MF P, RN SR
JRR> T A PR AR > 7 ) e AR A R S04 2K 3
FFTEEA 7 v, KT KRR
J o B IR LA S S RFIEE AR > BB AR i A1 X7
FARAKE YN r, R, A C (., 50 5 0.36 ~2.12
m® +s-mol™" 0.6l ~1.64 wmol + m™> + 57" 36.3 ~
49.5 Pa A AR Y r 0 K T A0 AR A
SRR, SR R ARAN X Y R, B R T R
T 7 KA A C, SRR A R X
S R AT BRI B0 106 B FEBE T 540
FIA2RRI (%) Rubisco B2 fLBE J1 A1 A L F 1% 18
RE S 5, O HL PIBH 800N 75 X il A AR
MR Y Rubisco 2 1L RE 1 FDGA L T 12 28 HE J1 1
BN H AL AR, S ECH RO A RE 1B

Yy P o Ve mas Jmas Tm R, Cig
Species (pmol » m™2 +s7") (pmol * m™2 + s (pmol * m™2 + ™) (m? + s+ mol™" ) (pmol » m™2 + s71) (Pa)

H X Cyclobalanopsis glauca 16.8+0.6a 41.6+4.5a 72.3+0.9a 1.44+0.16bc 1.39+0.10¢ 49.5+5.5b
V5 k# Castanopsiss clerophylla 17.1+0.5a 55.1£3.7a 79.4+3.1ab 1.66+0.08cd 0.80+0.11ab 45.2+2.4ab
WREEAR Quercus nuttallii 17.0£0.5a 63.5+8.8ab 94.6+5.0b 1.36+0.20bc 1.64+0.38¢ 40.4+3.9ab
1A Pittosporum tobira 20.1+0.7b 77.9+6.1bc 113.8+2.4cd 0.89+0.15ab 1.36+0.21bc 49.1+1.6b
WA Machilus pingii 19.7£0.7b 83.5+7.7bc 97.3£2.5be 2.12+0.27d 0.61+£0.07a 38.3x1.7a
L4 Sapium sebiferum 31.6+0.8¢ 87.8+7.4c 149.0+12.0e 0.36+0.13a 1.45+0.16¢ 41.4+1.1ab
R Boehmeria nivea 28.1+0.6¢ 92.6+11.6¢ 123.1+4.4d 0.99+0.17h 1.21+0.09bc 36.3x3.2a

[FIFAS R /ING F bl e n 22 53 B 3 (P<0.05) Different small letters in the same column meant significant difference at 0.05 level. "N [A] The same below.
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Table 2 Photosynthetic parameters of four herbaceous species

%ﬁ Pn max V(: max ]nmx T'm Rd Ci,(l.l

Species (umol + m™2 (mol + m™2 (pmol + m™2 (m? - s (wmol + m™2 (Pa)

.s7h 'sfl) ~s’l) ~mol™") ~s’1)

TEA ] Ageratum conyzoides 14.6+0.9a 40.0+1.6a 71.4+6.2a 0.29+0.13a 0.83+0.04ab 38.0+2.0a

Rkl Phytolacca acinosa 19.2+1.7b 41.0t4.5a 94.4+5.1b 0.34+0.09ab 1.40+0.11¢ 55.3+6.5b

% Solanum nigrum 16.5+0.7ab 43.3+2.5a 83.0+1.0ab 0.99+0.41b 1.13+0.12bc 41.1+2.8a

+ 4+ Achyranthes aspera 13.7+1.1a 58.7+7.8a 84.3+6.5ab 0.99+0.17h 0.74+0.11a 35.6+0.5a

£3 AAEHMEREWHALESH

Table 3 Photosynthetic parameters of woody and herbaceous plants

é'éﬂ Pn max V(' max ‘]mdx Rd T Cii("j

Type (wmol » m™2 (wmol + m™2 (pmol » m™2 (wmol + m™2 (m? -+ s (Pa)
-5 -s7h ) -5 - mol™!)

AAHIY Woody plant 14.3-15.8-17.3a" 45.2+1.3a 102.8+4.5a 1.16+0.08a  0.89-1.21-1.61a" 40.2+1.2a

HLARAEY) Herbaceous plant  17.0-19.5-27.1b * 68.2+1.4b 83.4+3.2b 1.03£0.08a  0.39-0.56-0.86b * 42.5+1.2a

s DU A (A — DU v - HR A 58028 = U437 $0) Quartiles ( first quartile-median value-third quartile) .
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AR 13.7 ~19.2 pmol « m™ - 7' 71.4 ~123.1
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