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ation, air temperature and relative humidity under different

light intensities
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Fig.2 Daily variation of gas exchange parameters of G. eulophioides under different light intensities



®1 FAABEETEMETLHSEXREH

Table 1 Gas exchange parameters of G. eulophioides under different light intensity
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8% 0.905+0.163b 0.024 +0.005b 341+ 13.57a 0.844 +0. 143b
20% 1.922+£0. 453a 0.040 = 0. 009a 301+ 24.73b 1.454 £ 0. 234a
45% 1.760 £ 0. 393a 0.021+0.004b 270+ 25. 27¢ 0.765+0.081b
100% 1. 483+ 0.553a 0.028 0. 004b 335+ 36.12a 1.145%0.103a

Note: Different lowercase letters in the same column indicate significant differences (P <Z0. 05)
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Fig. 3 Photosynthesis-light response curve in leaves of
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G. eulophioides under different light intensities
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Table 2 Photosynthetic parameters of photosynthesis of G. eulophioides under different light intensities

\ BEOL B . Sl AN A
e R (pmol + m™2 + 5™ 1) R PR (pmol * m ?+s 1) (pmol * m 2+ s~ H)

Light intensity P, (umol - m2es 1) AQY LSP (pmol « m2esH LCP (pmol - m2esH

8% 1. 878 £ 0. 160b 0.085+0.004b 527+ 11.72a 2.580+0.410c
20% 2.529+0. 252a 0.101 +0.006a 542+ 34.00a 3.306 = 1. 505b
45% 1.610+ 0. 341b 0.068 + 0. 068b 447 +52.03b 3.868+1.128b
100 % 0.897+0. 150¢ 0.035+0.007c 407+ 77. 48¢ 5.773+1.423a

Note: Different lowercase letters in the same column indicate significant differences (P<Z0. 05)
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Table 3  Chlorophyll fluorescence parameters of G. eulophioides under different light intensities

ot R R B 1R 2 TR QRS S PN R AR R
Light intensity F, F. F, F./F, F,/F,
8% 315.6+14.53a 1 530.7 £ 35. 83a 1215.0+ 21. 66a 0.794 + 0. 005a 3.76 £ 0. 206a
20% 304.70+9.39a 1 600. 7 £ 80. 40a 1296.0+112.10a 0.809 + 0. 005a 4.25%0.131a
45% 284.0+21.73a 1 365.0=*29.72b 1081.0+£72.02a 0.793+0.012a 3.84%0.273a
100% 282.0%15.00a 1 040.7£99. 72¢ 758.7+15.63b 0.722 0. 040b 2.73%0.509b
Note: Different lowercase letters in the same column indicate significant differences (P<Z0. 05)
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Different small letters indicate that the same index has significant differences under different light intensities (P <C0. 05)
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Fig. 4 Photosynthetic pigment content and ratio in leaves of G. eulophioides under different light intensities
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Table 4 Growth status of G. eulophioides under different light environments

ot IR B PR (em) 4% (mm) B KK (em) Fe K58 (em)
Light intensity Plant height (cm) Basal diameter (mm) Maximum leaf length (cm)  Maximum leaf width (cm)

8% 15. 00+ 2. 16a 2.25%0.56a 18.33+3.68a 2.67%£0.56b

20% 15.25% 2. 16a 2.73£0. 24a 18.88£1.02a 3.30+0.31a

45% 13.67 £0.47b 2.20%0.31a 15.17 +1.65b 2.37+0.53b

100% 12. 00 £ 0. 00b 1.77+0.15b 15.50 2. 50b 2.35%0.15b

Note: Different lowercase letters in the same column indicate significant differences (P<Z0. 05)
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Effects of Light Intensity on Photosynthetic Characteristics of

Geodorum eulophioides

XU Aizhu'?, QIN Huizhen®, TANG Jianmin®*, LIANG Hui*, LUO Yajing’, DENG Zhenhai’,

CHAI Shengfeng®
(1. College of Tourism and Landscape Architecture, Guilin University of Technology, Guilin, Guangxi,541006 . China; 2. Guangxi

Institute of Botany, Guangxi Zhuang Autonomous Region and Chinese Academy of Sciences, Guilin, Guangxi, 541006, China;

3. Guangxi Yachang Orchid National Nature Reserve Management Center, Baise, Guangxi,533209,China)

Abstract:In order to explore the adaptability of an extremely endangered plant Geodorum eulophioides to

light intensity, the potted adult plants of G. eulophioides were used as materials, different light intensity

treatments (8%,20% ,45% and 100% natural light intensity) were set by artificial shading method. The di-
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urnal variation of gas exchange parameters,photosynthetic light response curve and chlorophyll fluorescence
parameters of G. eulophioides under different light intensities were measured, and the chlorophyll content
and growth indexes of plants were also measured. The results showed that: (1) Under 20% ,45% and 100 %
light intensity,the P, of G. eulophioides showed a ‘double peak’ curve with an obvious ‘siesta’ phenome-
non, while the P, showed a ‘single peak’ curve under 8% light intensity. Under 20% light intensity, the dai-
ly average P, value was the highest, which was (1. 922 + 0. 453) pmol * m * « s ', (2) The maximum net
photosynthetic rate (P,,,),light saturation point (LSP) and apparent quantum efficiency (AQY) of G. eulo-
phioides leaves were the highest under 20% light intensity,and the photosynthetic capacity was the strongest
under this light intensity. (3) Chlorophyll fluorescence parameters F,,,F,,F,/F, and F,/F, under 100%
light intensity treatment were significantly lower than the other three treatments. G. eulophioides suffered
severe photoinhibition under 100% light intensity. (4) The contents of chlorophyll a (Chl a),chlorophyll b
(Chl b) ,carotenoid (Car) and chlorophyll (a+ b)[Chl (a+ b)] contents decreased gradually with the increase
of light intensity, while Car/Chl (a + b) showed the opposite trend. (5) Under 20% light intensity, plant
height,base diameter, maximum leaf length and maximum leaf width of G. eulophioides were the highest,
followed by 8% light intensity, and the lowest under 100% light intensity. Studies showed that G. eulo-
phioides had a certain degree of adaptability to different light environments,and it was most suitable to grow
under 20% light intensity. In ex situ conservation,it can choose a relatively open environment with certain
shading effect for seedling planting. In the process of population restoration, trees and shrubs in the upper
layer can be thinned appropriately to increase the light transmittance under the forest,improve the growth
rate of G. eulophioides and promote its natural regeneration.

Key words: Geodorum eulophioides ;extremely endangered plants; light intensity; photosynthetic characteris-

tics; growth
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