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Comparison of the light response models of photosynthesis in leaves of Magnolia sinostel-
lata under different light intensity and moisture conditions. YU Qin', WANG Qian-ying',
LIU Zhi-gao' , ZHANG Ming-ru', ZHANG Shou-zhou®, SHEN Ya-mei'* ('College of Landscape
Architecture, Zhejiang A&F University, Lin’ an 311300, Zhejiang, China; * Fairylake Botanical
Garden , Shenzhen & Chinese Academy of Sciences, Shenzhen 518004, Guangdong, China).

Abstract: Five light response models of photosynthesis ( exponential, rectangular hyperbolic,

non-rectangular hyperbolic, quadratic function, and modified rectangular hyperbola) were
applied to analyze the light response curves of Magnolia sinostellata seedlings under different light
intensity and moisture conditions. The results showed that: (1) The fitting accuracy of those
models followed the order; exponential > modified rectangular hyperbola > rectangular hyperbola
> non-rectangular hyperbola > quadratic function. (2) The light response parameters in fitting
effect indicated that the exponential model could result in more accurate maximum net photosyn-
thetic rate (P, ) and light saturation point (LSP). The rectangular hyperbolic model was the
best one at figuring out light compensation point ( LCP). The non-rectangular hyperbolic model
was more reasonable to figure out dark respiration rate (R,;). (3) M. sinostellata seedlings could
adapt to the environment with weak light and flowing water, but not for strong shading and water-

logging environment.

Key words light response model ; net photosynthetic rate ; photosynthetic parameter; light inten-

sity ; soil moisture.
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Fig.1 Photosynthetic rate-light response curves of Magnolia

sinostellata under different light intensities and moisture
conditions
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Fig.2  Simulation of photosynthetic rate-light response
curves of Magnolia sinostellata by five models under differ-
ent light intensities and moisture conditions
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x1 RTAZP RMESHZNESEEMSE
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Table 1 Values of net photosynthetic rate-light response parameters and the results fitted by five models of Magnolia sinos-

tellata
R Qb B I 3 3 A AR BN S EBREOL AR e R
(pmol » m™ «s™")  (umol - m™ +s7")  (pmol + m™ - s™')  (pmol - m™ +s7") R
FRAR CK 2.18 584.80 48.81 4.19 0.983
LW, 3.95 663.54 109.87 2.65 0.969
L,W, 0.96 853.23 57.52 2.42 0.989
L,W, 1.62 1206.27 106.78 2.87 0.993
L,W, 0.99 1615.15 64.20 4.72 0.999
LW, 1.53 920.34 110.29 1.76 0.998
LW, 0.10 586.19 3.00 4.18 0.992
LA U S A A CK 2.40 42.60 381.54 7.26 0.986
LW, 435 105.25 438.99 7.65 0.993
L,W, 1.12 51.99 42431 3.99 0.998
L,W, 1.84 96.67 517.76 5.41 0.995
L,W, 1.18 58.58 583.78 7.15 0.996
LW, 1.65 102.69 483.92 3.85 0.988
L,W, 0.32 6.16 308.31 4.94 0.997
3E LA XL AR CK 2.26 19.12 455.61 15.55 0.991
LW, 3.96 35.22 533.95 16.10 0.98
L, W, 1.05 10.18 1043.70 17.42 0.997
L,W, 1.68 29.96 785.70 14.76 0.994
L,W, 0.99 28.19 837.51 14.00 0.999
LW, 1.46 77.83 358.66 4.53 0.998
L, W, 0.21 1.65 506.21 15.41 0.997
TR PR CK 0.09 600.86 9.82 5.30 0.779
LW, 1.77 610.53 195.13 3.77 0.771
LW, 0.22 581.43 40.56 2.97 0.82
L,W, 0.92 612.94 128.22 3.47 0.905
L,W, 0.54 649.24 60.42 5.22 0.962
LW, 0.83 571.08 151.77 2.30 0.822
LW, -1.19 604.37 -191.88 4.93 0.816
B AR kA AR A CK 2.00 1319.14 55.84 4.37 0.971
LW, 1.50 1715.71 121.64 2.58 0.833
L,W, 1.11 3250.27 50.15 2.83 0.988
L,W, 1.50 1537.69 97.99 3.15 0.993
L,W, 1.05 2956.68 62.38 6.05 0.999
LW, 1.50 1422.19 101.31 2.38 0.995
LW, 0.27 1325.38 5.82 4.39 0.999
SEAE CK 2.12 ~1000 85.63 4.41 -
LW, 4.49 1500 157.19 3.17 -
LW, 1.05 ~1200 90.58 2.56 -
L,W, 1.90 ~ 1500 137.81 2.94 -
L,W, 1.03 ~1200 77.31 4.70 -
LW, 1.52 ~580 136.4 1.78 -
LW, 0.25 ~600 15.16 4.24 -




AT T LIRS R MR R BT R 20 B R R AL UL

903

F2 ETREZPXMESHWERYSESZNESE
FHRZE (pmol - m? - s7')

Table 2 Relative errors of measured and fitted values of
net photosynthetic rate—light response parameters of Mag-
nolia sinostellata

SEHR SERE EIFUEAR iR

MR R

f TAHE
gL CK 0.03 0.42 0.43 0.05
LW, 0.12 0.56 0.30 0.16
LW,  0.09 0.29 0.36 0.05
L,W, 0.15 0.20 0.23 0.02
LW,  0.04 0.35 0.17 0.004
LW, 0.01 0.59 0.19 0.01
LW, 0.0 0.02 0.80 0.02
HAMMmE K 0.13 0.96 3.46 0.65
] LW, 0.03 0.93 1.79 1.41
LW, 007 0.96 3.68 0.56
L,W, 0.03 0.94 2.76 0.84
LW, 0.4 0.95 6.55 0.52
LW, 0.08 0.82 2.55 1.16
LW, 028 0.99 19.34 0.17
JEEA CK 0.07 0.98 432 2.53
WMZRR LW, 0.12 0.98 2.40 4.08
LW,  0.002 0.99 10.52 5.80
L,W, 0.12 0.98 4.70 4.02
LW,  0.04 0.98 9.83 1.98
LW, 0.04 0.87 1.63 1.54
LW, 0.6 1.00 32.39 2.63
ZIRREL CK 0.96 0.40 0.89 0.20
s LW, 0.61 0.59 0.24 0.19
LW, 079 0.52 0.55 0.16
LW, 0.52 0.59 0.07 0.18
LW, 048 0.46 0.22 0.11
LW, 0.45 0.02 0.11 0.29
LW, 5.76 0.007 13.67 0.16
HAMMZE K 0.06 0.32 0.35 0.01
B IERE R LW, 0.67 0.14 0.23 0.19
LW, 006 1.71 0.45 0.11
LW, 0.21 0.03 0.29 0.07
LW,  0.02 1.46 0.19 0.29
LW, 0.01 1.45 0.26 0.34
L,W,  0.08 1.21 0.62 0.04

AR ER 22 = LB (- S DU AR |/ S DA

3 1 it

TP e B s AR AR, o B AR B RE T A7 3
R S TR i e P A A PR AR b 4R Ak i
TGPE PSITHL AL AR M4 K& w55 7 AR 52
ZS WY B A K (BT FAE, 20125 F R A,
2014) , AW FR 76 PTE fOG IGE A, 25 4b
MRS AREL M PR I T S =T
AR2EVA RAESCI R IR, 75RO & 8 5 I
(PAR=400 pmol - m™> + ") ,CK A ¥ (LCP =85.63

pmol « m™ « s7') RIAPHAEFE Y, W L, W, 4b 3!
(LCP=15.16 wmol - m™ - s7") FF K A ALY, 1t
WIS R 22 B SRR TR AL S0 & A
XoF 585 G A K A2 A R A R M L X 5 S A )
B ( Thuja sutchuenensis ) BB 58 45 5 A0 — 2 (X1 2
BEAE,2011) 5 CK AL, TR 247 LW, 5%
AR P EEINT £50.29 wmol - m™> - 7" FRIALEIE
(IR RA S i sl /K AL BT A A T B e 5 TR 22 0l
AR X 53R (Malus pumila) (T EETNSE,2014)
IR FE S5 A —E0, 76 LW BB R oAk P e
IR CK AR 3, 158 B 3% B2 388 9] 5 UK BRI A A1) 7 5
TARZLHIATCE VN, T RE Tl A B A]
TR 222 BIHBTEE B S BUK B aE AR 3 S IR 55
FEORTAR LA ERRAK, W Mg™ N P JLR
R WA 5 35 i, 00 A g 3R T A G I PR A i R
Rubisco FE PESZ40 , I ITTSE A 5T AR 220054 I HY
HEAT MR A KR, B IHLEE A it
— AR,

TEARZ2 BYAU-G R | B A DU 28 3F T A
XS P AR AR TR 2 e 7 3 AR 5 T oy FH AR 22 1) W
Y B PR it AR A AE A T4k, HiE
I MEFIULERG BE 1 52 3] — 5 Y BR ] (R M55, 2010,
VLIS ,2011) o A H] b3 P A ASE 280 X6 55t 77 K 22 4))
BTHEAT G W 4005, ok AR P, OGRS
R AE AR o3 I, R AR L e N — e i A7
RS P JUR T SE , LSP A (BN T I2H
TE/KFE ( Oryza sativa) (IE]l/NEE,2013)  FEBES LT 1L
2% ( Camellia azalea) (5K J7FKEE,2015) ZEH ( Koel-
reuteria paniculata) (FR& A 2012) ST HEAR A&
YEVIBIEE 15 BRI 45 2R | U8 B X P A S 24 4
FITAHE LSP Qi /1N P, iR ZAS I (1 L SR BT L,
A2 AR RN S (AN [T A AR S, FR BB R )5 7
BIRAFFTEM B BT A RGR 2 BT DL BB AN A7
£ PSIL 3 J1 22 F | 1 OL & i 2 (White e al.
1999) , 177 EL A S 248 1E BRI 3R 3k X 5 e Af |, g
5 YA M ADL 5 R AR DR B e i 2 FEFT
W ( Periploca sepium) ( FoR 525 2013 ) ik & A
F(Lespedeza davurica) ( =% W45 ,2015) H1, EH A
M RAB TEASE R I 47 D o 17 3o 400 1) e AR
MASBRSE Y 7E AT BOE R OC IR L N, 5T R 22 40
BA B WGl BLA, PR B A Bt 248 1
BAMDLEAS BEAR THE B AL . — RS H A XUt
LG IEAAUARRL, T LA Ah BEAE ) 6 10 okl S 4R 1 4
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i BAFAECE S H LCP R Y R B )&, 5
TEAE(2007) BEFEEERARIE, LSP F1 LCP J& A 1Ky
T IR ) — X H SR bR ACRA Y 7 X 5 0t
FESCHIA FBE 1 (R NISE,2010) o 5 BUBTRL BT 5K
5L, Wy 2 BER, 5t 7° K 22 4 |y LSP Ol 1615.15
TR A E Y R, LCP 964.20
pmol « m™> 57" T WY I B A B 5 5% TR 2= 4 i
FXGREF FHIEFIZAE R, T LW, B3 TR 224
# LCP 2} 3.003 pwmol - m™ + s7' X S HAL BT
WiSEHE D) 3 ( Davidia involucrate ) W) 36 B — 2 ( 22
FiJ7,2016) , it — DR FT AR 22X 8OUA —E /Y
WERE TR PAR BOREIR, L P, 2
PSS TR R 3 (B AE, 2014) it TR 266
REJI %o, B PAR RYREAR, P 22 RIREE TR,
AL T AR 22 W% AP AR o, LRI AR P, B LA
( Pinus taiwanensis ) \[&{MEAT (Indocalamus latifolius)
SFEAILHEPAE Y (RPERSF,2015)  ZW R AE KW
WAL T3 HA A S (A R BT T A RE 1 A2 FH 4 e
AR SR TITSE I 1 5T R 22 A A7 5 R R LA
AT 5T AR AL B 5 FUK R AL B it
B AR 2 B AH X 55 56 F0 3 21 7K B
B — 5 3 N 1, (H R B SR 75 52 ) 1A 1 Y T
PEGE L Fh-FAG 4G LI SR A SR S5 A R T
it — BT

SHUERR O 5ETOR 22 2 DL B AR B AT
— LR RN FEXT 5 AR EPE ST R R 5317 19
filt b IFARGE e b S A AR R 22 (RE ) #E17E &
S3HT , LUK 8 AN A6 S EOR M 1) B AR, 25
RELH . H AU EAB TER RIS LCP BRIt T 3
il 4 FEEAY R L5 R R R B A Bt 2 B Ay
BB FREUSAINT P, LSP MR AAE IR BE L HA 45
PSR fit RS A0 B i . TR LU A (Armeniaca sibirica)
5T A B, AE B A SUI AR OGS S8 LCP |
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