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Analysis the diurnal dynamic of photosynthetic characteristics and
its influencing factors on Arundo donax var. versicolor

YU Hong-bing? , ZENG Qing’ , XIAO Run-lin®", YANG Zhi-jian', ZHANG Shu-nan®, ZHAO Zhi-li'

(1.College of Agronomy, Hunan Agricultural University, Changsha 410128, China; 2.College of Architecture and Urban
Planning, Hunan City University, Yiyang,Hunan 413000, China; 3.Institute of Subtropical Agriculture and Ecology
Chinese Academy of Sciences, Changsha, 410125, China)

Abstract: To uncover the diurnal dynamic character of photosynthesis and its impacting factors of Arundo donax var.
versicolor in ecological ditch, net photosynthetic rate (Pn), photosynthetically active radiation (PAR), stomatal
conductance (GS), intercellular carbon dioxide concentration (Ci), leaf temperature (Tl), atmospheric temperature around
the leaves (Ta) and transpiration rate (Tr) were measured in clear days using portable photosynthetic system (the model
type is CID-340). The results showed: D The diurnal Pn curve of Arundo donax var. versicolor presented a single-peak,
which occurred at about 3 pm with a value of 19.76 pmol/(m?s). @Results of stepwise regression indicated that Tr, Ci, Tl
and Ta took an important effect on Pn. ®Results of partial correlation analysis and path analysis indicated that Ci and Tr

were two important factors influencing to Pn, and Ci had larger impact on Pn in comparison with Tr.
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Fig.1 Diurnal change of Pn,Ta, Tl and RH of Arundo donax
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Fig.2 Diurnal change of PAR and Tr of Arundo donax var. versicolor 13:00( 3)
b2 (T 33 EMEMXSERBXEESH
5 1
3.32 mmol/(m"-s) (5.72
mmol/(m”s)) co
2
2 3

3 (Gs)

15:00
R1 EMHAMSASERSEE. £TEFREXRY

Table 1 Correlation coefficients among net photosynthetic rate and its influencing factors of Arundo donax var. versicolor

Pn Tl PAR Tr Gs Ci RH Ta

Pn 1

Tl 0.698%** 1

PAR 0.859%* 0.561* 1

Tr 0.894%* 0.911** 0.734%* 1

Gs 0.886%* 0.874%** 0.666** 0.935%* 1

Ci —0.688** —0.962%* —0.654** —-0.907** —0.832%* 1

RH —0.775%* —0.938%* —0.505* —0.931%* —0.943%* 0.883%* 1

Ta 0.702%* 0.994%* 0.528* 0.922%* 0.903** —0.948%* —0.968** 1

* (P<0.05) ** (P<0.01)
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Table 2 Direct path coefficients and partial coefficients

among main factors and Pn

Tr 0.854™ 1.685
Ci —0.845™ -1.739

19.76 pmol/(m*-s) 15:00
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3.38 mmol/(m*s)
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