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Comparison of Photosynthetic Light Response Models of Sophora flavescens
and Catsia tora under Phyllostachys edulis Seedlings

GAO Ping-zhen , CHEN Shuang-lin, GUO Zi-wu, YANG Qing-ping
(Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Hangzhou 311400, Zhejiang, China)

Abstract ; [ Objective | To Compare the photosynthetic light response physiological parameters of four fitting models
and identify the adaptability of Sophora flavescens and Caisia tora, so as to provide theoretical reference for the com-
pound management of S. flavescens and C. fora under moso bamboo ( Phyllostachys edulis). [ Method] The S. fla-
vescens and C. tora seedlings, the nitrogen-fixing plants, were investigated under low (1 600 = 200 stem - hm %)
and medium (2 400 +200 stem » hm ) and high (3 200 200 stem - hm ~*) density of moso bamboo with same
sites condition and management level. The light response curves of S. flavescens and C. tora leaves were measured
and fitted, as well as analyzed by rectangular hyperbola, non-rectangular hyperbola, modified rectangular hyperbola
model and exponential model. [ Result] The values of fitted mean-square error ( MSE) and mean absolute deviation

(MAE) of S. flavescens and C. tora were the smallest for the modified rectangular hyperbola model and largest for
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the rectangular hyperbola model. The MSE and MAE estimated by rectangular hyperbola were more than that by
modified model under different stand density of moso bamboo. The light response physiological parameters of a,
P,,.. and LCP were different in the four models, and both the fitted values of o of S. flavescens and C. itora were

different under different bamboo stand density, and the P Rd and LCP estimated by rectangular hyperbola were

more than the measured values, and these photosynthetic parameters estimated by the modified rectangular hyperbola
model was close to the measured values. At the same time, only the modified model enables directly calculating the
Lsp. Except for the rectangular hyperbola model, there was a certain law of S. flavescens and C. tora, namely, the
net photosynthetic rate increased with the light intensity, then decreased while exceeding the saturation point, and
the determinant R* of modified rectangular hyperbola model was the largest in the four fitted models. [ Conclusion ]
The photosynthetic light response curve of S. flavescens and C. tora fitted by modified rectangular hyperbola model

is more accurate than that fitted by the other models under different stand density of moso bamboo.

Keywords : photosynthetic light response model; Sophora flavescens; Catsia tora; bamboo; stand density; light re-

sponse parameters
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Table 1 The height and stem basal diameter of seedling of S. flavescens and C. tora under different density of moso bamboo

L] ¥k Height/cm 142 Basal Diameter/mm
Plants D1 D2 D3 D1 D2 D3
W2 S. flavescens 16.49 +1.40a 12.69 +1.49b 12.01 £1.36b 10.12 £1.08a 7.16 £0.75b 6.93 +0.0b
e C. tora 30.13 £2.37a 22.48 £2.22b 20.75 £2.09b 10.33 £1.13a 9.95 £1.08ab 9.22 +£0.98b
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Table 2 The MSE and MAE of seedling of S. flavescens and C. tora under test moso bamboo estimated by four models

iEEY)| SEATE T PLAEN MSE  $AEM MAE  BUN(ER MSE  BUN{E ) MAE
Plants Bamboo density Model Fitted MSE Fitted MAE Test MSE Test MSE

; kg DI B AU 2R Rectangle hyperbola 0.879 0.805 0.793 0.780
S. flavescens

A H A AR 26457 Non-rectangle hyperbola 0.007 0.066 0.014 0.111

gfﬁ ﬁiﬂ% IR Modified rectangular by ) 0.055 0.065 0.108

T HAE R Exponential Model 0.006 0.059 1.005 0.980

D2 A AU LAY Rectangle hyperbola 1.409 0.919 0. 868 0.0824

JEE AR AT Non-rectangle hyperbola 0.019 0.116 0.009 0.072

pﬁeiﬁoﬁ ﬁfﬁ%ﬁfﬁﬁ! Modified rectangular hy- 0,004 0.051 0,030 0.0

FEHU T Exponential Model 0.015 0.101 1.057 1.019

D3 E AW AR Rectangle hyperbola 0.162 0. 107 2.679 1.442

AR B A AU 26 A5 Non-rectangle hyperbola 0.011 0.083 0.056 0.163

iﬁoﬁ Ejfi{léﬁff%ﬂ Modified rectangular hy- 0.002 0.034 0.025 0,088

TEHUHR R Exponential Model 0.014 0.102 0.964 0.967

YL C. tora D1 A AU 25 Rectangle hyperbola 4.399 1.258 2.924 1.027

E H A A 26457 Non-rectangle hyperbola 1.041 0.773 1.232 0.787

[Efjf H]\}Effe{lé/‘IET; #I Modified rectangular hy- 0.217 0.313 0.243 0.336

$5 B8 Exponential Model 1.047 0.779 2.267 1.400

D2 B AW 22 47 Rectangle hyperbola 4.088 1.639 3.746 1.573

JEE A AT Non-rectangle hyperbola 0.053 0.195 0.243 0.335

H AU £ 15 TEAEHY Non-rectangle hyperbola 0.007 0.052 0.025 0.099

FE ¥R Exponential Model 0.051 0.175 0.997 0.901

D3 B AU 2R 457 Rectangle hyperbola 1.128 0.880 3.018 1.205

JEE A LA Non-rectangle hyperbola 0.065 0.166 0.859 0.851

ifoﬁ( ﬁiﬂ@}ﬁi‘iﬁ! Modified rectangular hy- 0.036 0.139 0.160 0. 668

&R Exponential Model 0. 060 0.156 3.505 1.686
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Table 3 The light response physilogical parameters of seedling of S. flavescen and C. tora

under test moso bamboo estimated by four models

Y LAY BE

Plants  Bamboo density 557 Model a P Rd LCP LSP
g D1 TRl 2R B Rectangle hyperbola 0.012 10. 000 0 0.003 —
S. flavescens B A AU 264555 Non-rectangle hyperbola 0.048 5.672 0.677 14.840 —
B WU 28 % IE R Modified rectangular hyperbola Model 0. 070 4.845 0.678 10.777 1031.197
& 5% 7 Exponential Model 0.043 4.745 1.135 30.554 —
D2 HAA AU LR Rectangle hyperbola 0.131 10.000  3.415  40.821 —
R H M AU 24555 Non-rectangle hyperbola 0.051 5.555 0.490 9.898 —
LA W Hh 2648 TEA T Modified rectangular hyperbola Model 0.086 5.002 0.493 6.193 866.613
SR Exponential Model 0.052 4.898 1.096 23.749 —
D3 H AR AR Rectangle hyperbola 0.080 10. 000 1.825 27.965 —
JF H A AU 28455 Non-rectangle hyperbola 0.043 6.627 0.347 8.125 —
A W 2648 TR Modified rectangular hyperbola Model 0.067 4.113 0.367 5.753 745.913
FE BRI Exponential Model 0.046 5.992 1.053 25.478 —
YLl C. tora D1 T AU 2 A5 Rectangle hyperbola 0.251 10. 000 5.642 51.745 —
JF H A AU 28455 Non-rectangle hyperbola 0.021 3. 466 0.776 37.078 —
H AU LS IERY Modified rectangular hyperbola Model 0. 028 3.612 0.678 26.677  572.100
=N Exponential Model 0.034 2.691 1.306 52.912 —
D2 T AU 245 Rectangle hyperbola 0. 005 10. 000 0.007 0.139 —
LB W 2645 Non-rectangle hyperbola 0.022 3.547 0.670 31.568 —
A W 2615 IEFTY Modified rectangular hyperbola Model 0.031 2.920 0.655 24.827 817.604
FEEHE ]I Exponential Model 0.022 2.782 1.239 74.436 —
D3 A7 WU 22 5250 Rectangle hyperbola 0. 094 10.000  5.027  108.123 —
JEE AR LR AR Non-rectangle hyperbola 0.094 2.529 0.276 23.038 —
B A WU 28 45 1IE A Modified rectangular hyperbola Model — 0.019 2.464 0.300 17.414  735.658
SR Exponential Model 0.017 2.262 1.148 93.390 —
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Fig. 1 The light response physilogical curve of seedling of S. flavescens and C. tora under test moso bamhoo
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