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Photosynthetic and carbon sequestration characteristics of three
rare and endangered species of Magnoliaceae

QI Jiamin', XU Yilin', ZHANG Peng', XI Ruchun'?, LU Chen', GAO Le'
(1 College of Forestry and Landscape Architecture, South China Agricultural University, Guangzhou 510642, China;
2 Guangdong Key Laboratory for Innovative Development and Utilization of Forest Plant Germplasm,
Guangzhou 510642, China)

Abstract: [Objective] To illuminate the photosynthetic and carbon sequestration characteristics of rare and
endangered species of Magnoliaceae, and provide theory and technology bases for their conservation and
utilization. [Method]l Manglietia aromatica, M. lucida and M. kaifui were studied with LI-6400 portable
photosynthetic system measuring photosynthetic characteristics. Their carbon sequestration and oxygen release
amounts were estimated to evaluate comprehensively their adaptabilities and ecological effects. [Result] The
diurnal variations of net photosynthetic rates of three species displayed bimodal curves with obvious midday
depression in July and unimodal curves in October. The daily mean values of net photosynthetic rates of three
species in July were 5.35 pmol-m *-s™' (M. kaifui), 2.87 umol-m>-s™' (M. lucida) and 2.78 pmol-m*-s™" (M.
aromatica) successively, and the values in October were 6.46 umol-m>-s™ (M. kaifui), 6.24 pmol-m *>'s™' (M.
aromatica) and 5.74 umol-m >-s™ (M. lucida) respectively. The carbon sequestration and oxygen release amount

of three species was in order of M. kaifui>M. aromatica>M. lucida. [ Conclusion] The test plants display more
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vigorous growth in October than July. M. kaifui has the best capacity of utilizing strong light while M.

aromatica has the best capacity of utilizing weak light. M. kaifui has the best carbon sequesteration and oxygen

release abilities among three species.

Key words: Magnoliaceae; endangered species; photosynthesis; carbon sequestration; oxygen release amount
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Tab.1 The basic information of test plants

B Fh SRl PEreE R4 4% /em i /m
S ARTE P Wi fe EEEGE e 1.0720.91 035£0.05
BAE PUREE . HEPUR W fi 5 1.96:0.97 0.83+0.02
ITHAE =H 5 fE T 1.56£1.05 0.45£0.04

http://xuebao.scau.edu.cn



92 R AN

539 &

1.5 EBENESHE

T AR AE PRI E SR —Z= AT 1) Pn HARL 22 ]
25, T FH 17 B AR vk T SR R I 4 H 1 [
e, TR A

T= Z]: [3600(Pis1 + P;) (tir1 —1;)/1000], (1)
i=1
(1) s TONINE 25 H R SR AR v R L R
mmol-m™>-d"'; P, 1 Pyyy 43 A NIRRT — Wl 5E R
FIBER 136 & TR, umol-m™>-s™'s ¢, Fl ¢, 73 A NH]
D RSORAT — DNRE A ) B P B 18] 5 g i 5 0
— RCRE PR L PRI P ROV FE R R B R AL
(11 20% V5, WIE 2 H 0 [F) A e B R S ki H
AL THT A P Py B 19 [ kR MBS TR I 1HE AT
EE R R R, R A A
e B = 44/(1-0.2) T/1000, )
B =32(1-0.2)T/1000, 3)

X (2) 1, 44 5 CO, BIEE/R &, g-'mol 5 2 (3) 1,
32 4 O, M BE/R i &, g-mol '
1.6 HUEAIE

T A5 58 B4 46 ) L1-6400 X 2% 5 4 1k Ak
¥, 3% F Microsoft Excel 2010, SPSS 22.0 #4171
K580t Hr .

—e— 70 — = 10H0

—o— 7HRH —o— 10HRH

a

|
o
(=]

-
o
SO

(

=1
H

#
SRS E

[ R
W

o S
X

0 1 1 1 1 1 1
06:00 08:00 10:00 12:00 14:00 16:00 18:00
i %)

i} (PAR)Y

(umol'm2-s7")

2 FERE5SH

2.1 KEMERATF

FRAIETHE T 1 H A8 bl 28 35 oy s 7Y
(B 1). 6 A1 PAR ¥J7E 12:00 i& | 0&{E, 7 A AN
10 AREK 0 2058 41.4 F1 33.6 °C, Hx K PAR 4
5081798 A1 183 umol-m™>-s™'. RH 7 10:00 /45
BB /ME, 7 A1 10 H RH 19 HE A
65.3% Fl 48.6%; 7 1 10 H 1K< CO, BEIR 4331
(xco,)s HIIE 5779 382 F1 437 pmol-mol '
22 REBHHMSTNHIFE
22,1 AkAkFE MY 7 A% P IHZ L
W 2a fros, H Pn i H AR (0l 2635 9 008 . A
) AR 0I5 B 28 1 AN W AR FA B TR)AS ), 5 A 32 0 7
HRSELE 06:00 1A FIEAE, JTFH ARELE 08:00 &
FIUEAE, HIHTE 14:00 E 25 2 MEE . 3 FAE
7E 10:00—12:00 JATE A B B & TR R,
Pn AT F R, X EEWEEN RIX 7 61
e il O PR R HEAT 1 B R AR AL, R E R
EE RN B A (1) T B B B S i AR, RIS
W E . SR YK Pn H M KSR
AN P B ARTE (5.35 pmol-m -5 ") > I K5
(2.87 umol-m s> ARIE (2.78 umol-m s ™).

ZARHE 10 A4 Po 19 H AL I E 2b iR,

—e— 7JPAR —=— 10 PAR

—Oo— Tfxe, B 10/x,
2000}, ’ ’

—_
W
(=3
(=]

1000

500

I I T T Y N S |
N
=
S
7N
m

0 L 1 1 1 1 ‘= 30
06:00 08:00 10:00 12:00 14:00 16:00 18:00
i %1

1 ASHEEFHHEHSEN

Fig. 1 Diurnal dynamic changes of atmosphere environment factors
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Fig.2 Dynamic changes of net photosynthetic rates (Pn) of test plants in July and October
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Fig.3 Diurnal dynamic changes of transpriration rates (Tr) of test plants in July and October
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Tab.2 Daily mean net carbon sequestration and oxygen release amounts of test plants in July and October

B E(gm?d?)

U (gm )

bR TR 10H % TR 107
BARE 4.15+0.13b 10.65+0.34a 3.02+0.10b 7.74+0.25a
LI ACE 4.12+0.43b 9.33+0.53a 2.99+0.31b 6.78+0.39a
TFR A E 8.41+0.64a 10.71+0.46a 6.11+0.46a 7.79+0.33a
DR B)E, LR BA — AR DB F 8 R watFhE] £ 57 R £.%(P>0.05, Duncan’s %)
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Fig. 4 Photosynthetic light-response curves of test plants
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Tab.3 Measured and simulated values of test plants’ light-response parameters
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