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Photosynthetic Light Response Curve Model Applicability of Jerusalem artichoke
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Abstract
erence for the study light-response curve and the application of physiological and ecology of J. artichoke. [ Method ] Photosynthesis light response

(1. College of Life Science,China West Normal University , Nanchong, Si-
[ Objective | The aim was to explore the optimal model of Jerusalem artichoke’ s photosynthesis light response curve and provide a ref-

curve of J. artichoke was tested by using the Li-6400. [ Result] Comprehensive comparison each model fitting value and physiological parameters
of J. artichoke it could find that the Modified rectangular hyperbola model (MRH) was better than Exponential model , Nonrectangular hyperbola
model ,Modified exponential model and Rectangular hyperbola model. According to the MRH,, the light saturation and the maximum net photosyn-
thetic rate were 1 998.78 p,mol/(m2 +s) and 27.98 pmol/ ( m’-s) ,respectively, which fitted the measured values closest. [ Conclusion ] So the

MRH is optimal model for describing J. artichoke’ s light-response curve.
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Table 1 The accuracy of five models through the values of mean square error (MSE) and mean absolute error (MAE)

RERIZA PR LLEHIY MSE PLEHA MAE THME ) MSE TRINME ) MAE
Model name Fitted MSE Fitted MAE Test MSE Test MAE
MRH 0.052 0.204 0.014 0. 105
EM 0.042 0.175 0.022 0.130
NRH 0.019 0.118 0.038 0. 169
MEM 0.031 0.151 16.413 4.049
RH 0. 188 0.411 0.269 0.466
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Fig.1 Light-response curves of five fitted models
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Fig.2 The comparison of test values and predicted values of five

fitted models’ equations
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Table 2 Comparison of photosynthetic parameters calculated by the fitted formulations and measured values

Eﬁiﬁﬁm LCP Lsp P R, AQY 0 R

S Measured value ~38.000 ~2000.000 28.000 ~2.477 — — —

ELAA WU 2R Bl 7 Modified rectangular hyperbola model 39.381 1998.773  27.975 -2.623 0.067 — 0.999
85U Exponential model 38.697 — 31.006 -2.416 0.065 — 0.999
AR A XU £ A58 Nonrectangular hyperbola model 39.286 — 35.115 -2.404 0.063 0.598 0.999
P S Bk Modified exponential model 46.426  2019.253  23.826 -2.521 0.057 — 0.999
AR ZAR Y Rectangular hyperbola model 40.330 40. 600 -3.058 0.082 — 0.998
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Note : AQY. intrinsic quantum yield ; 0. curvature of light response curve; LCP. light compensation point; LSP. light saturation point; P, . maximum net photo-

synthetic rate; R,. rate of dark respiration
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Table 3 Correlative coefficient between net photosynthetic rate and influencing factors
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Wt A% Pn 0.938"" -0.933"" 0.984"" 0.975"" 0.955"°
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Note: # # indicates significant correlation at the 0.01 level
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TP AR I 52 R 7 221 B 4% , 3l A G R By

MM, C, .G, . T, \WUE PAR # X ¥ 32 06 A& 7E A 52
FtiZE PAR (WIS A AR P, B, G, #7235 17%

HAEHIBREE AR AF R FH/K 435 CO,, B C, fERTIA S T
[ ;24 PAR IAEMEMZ )G, G, dkEeb < B T, o dk s, K
SR Z )G ,WUE FFIG T B, FEREEFEZE M50, 2 LSP
T T PAR B, R 1 PR32l LATE S b AT AV, IR B
N T IEHEIHAE AN FE KA I IR 45 T 4IE

25 D RTA  ZAFFR I MRH 1R 722566 - S iy ih 2k
UG R, P2 ERCRER HIMERE , vT LASE I 4K
IHERE A PHA B R R th B — e B RE T .
Sk

1] F. R SIS O A T MR R [ D]. L. i
SEEI:,2006.

[2] MARSHALL B,BISCOE P V. A model for C3 leaves describing the de-
pendence of net photosynthesis on irradiance [ J . Journal of experimental
botany,1980,31(1) :29 —39.

[3] DIAS-FILHO M B. Photosynthetic light response of the C4 grasses Bra-
chiaria brizantha and B. humidicola under shade [ J]. Sci Agr,2002,59
(1):65-68.

[4] CANNELL M G R,THORNLEY J H M. Temperature and CO, responses of
leaf and canopy photosynthesis: A clarification using the non-rectangular
hyperbola model of photosynthesis[J]. Annals of botany,1998,82.883 —
892.

Lol el el uleue vl <

MBI EERE

TE 55 A B 5 B T AR AL CHIAAR) I 44 BRIt o 5 S S0 ]G A BB, U 44

» o« »
2.7,
OO 0D

$1¢ET AT BB “1” “2” sk« 1.

WWWW

5] M, T LA TERDGIRR AR T ] AR, 2008 ,32
(6) :1356 —1361.

(6] H‘? . SR PRS- IERA 86 vhin LT ). A48

et 2007,26(8) 1323 - 1326.
[7] POTVIN C,LECHOWICZ M J,TARDIF S. The statistical analysis of eco-
physiological response curves obtained from experiments involving repeated
measures| J ]. Ecology,1990,71(4) ;1389 - 1400.
(8] MRT2E, MRe s, B, 5. Demm piz thZ2 ) FRE AU IR AL 5 A
e[ ). AR, 2012,36 (12) 1277 — 1285.
[9] CHEN Z Y,PENG Z S,YANG J,et al. A mathematical model for descri-
bing light-response curves in Nicotiana tabacum 1. [ J]. Photosynthetica,
2011,49(3) :467 —471.
[10] k7=, 2. FFZ RN AR D). Bepafall Rl (BARRIEERR)
2001(1) :28 —29.

[11] 222 i B E s IR FEGRF T [ D]. 48FH: 74
FERHY R ,2012.

[12] BE6, SHEHE, UERE, . TR SRR
1994(4) ;29 -30.

[13] 275,350k, IR, 5. 3sefRol VX - AR AR e AR 3T LAPE) =
FETTEREX RG], R ,2007,29(4) <179 - 186.

[14] PrRg JeETERINE Ko — S S n i [ ) ). e
F381H,,2006,42(6) : 1163 - 1167.

[15] B2, SRR St AR LN R Hh 2 R e i S I a5 e
(1] MRl RRART,2009,22(6) 1765 —771.

[16] B R, F— ML, 5. MOATREUBE A SR E— b )
CO, WalR/E FtERFSE[ T ]. T PEHER,2013,33(6) 839 - 845.

[17] P, 30K, 52/ Dl RIRGRELL N AR £ TS e A A s
AR eI ] AEENRR,2009,18(4) :1449 — 1454,

I R AR,

el el el uleue vl

o ZMEE AR TAE

AV Ae



