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Fig. 1 Light response curve of three Dendrobium spe-

cies
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Table 1 Characteristic parameters of light response curve of three Dendrobium species

SEPNE DRt £ A £
i 44 (pmol * m™2 « 571 (pmol » m % +s™ 1)
Species name P LCP

(pmol * m™2 « 571

(pmol * m ™2« s™H)

DGR A s I ok %
(pmol *+ m™2 + 571 T4t T ROR (pmol + m™2 « 571
LSP AQY Ry

(pmol + m ™2« s™H) (pmol *+ m™2 +s™H)

D. denneanum 3.54+0.072a 2.15%0. 45b
D. fimbriatum 3.86%0.144a 3.74%£0.17a
D. chrysanthum 4.03%0.284a 1.79+£0. 22¢

995. 09 £ 26. 51a 0.042 + 0. 056b 0.23%0.11b
679. 44 £ 21. 94c¢ 0.044 0. 144b 0.43%0.18a
713.28 £ 18. 06b 0.051+0.135a 0.29+0.15b

Note: Different letters after the same column of data indicate significant difference (P<Z0. 05)
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Table 2 Characteristic parameters of CO, response curve of three Dendrobium species

B FR A AR
(pmol + pmol 1)
B (pmol + pmol ™)

i £

Species name max

5 RO R

(pmol * m™2 «s™H)

(pmol « mZesH

CO, #hEE AT CO, A 5 AR e
(pmol * m ™2+ 571 (pmol * m ?+s 1) (pmol »m ™% +s™ 1)
CCP CSP R,

(pmol « mZeshH

(;Lmol'mfz'sfl) (;unol'miz's’l)

0.011+0.005a 11.99 £ 1. 654a

D. denneanum

0.010+0.003a 10.87 £ 1. 105a

D. fimbriatum

D. chrysanthum 0.008 £ 0.002b 4.75%0.834b

100. 12+ 2. 193¢ 2 675.52 £ 33. 346a 1. 06 £ 0. 064b
158. 02 + 2. 848a 2 415.71+ 35.390a 1.57%0.018a
134.44 + 3. 843b 2 831.89£25.017a 0.95%0.019b

Note: Different letters after the same column of data indicate significant difference (P<Z0. 05)
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Comparative Study on Photosynthetic Characteristics of Three
Ornamental Dendrobium Species

QIN Huizhen',ZOU Rong', DENG Lili', YANG Yishan', CHAI Shengfeng',JIANG Qiang”,
LUO Yajin®

(1. Guangxi Key Laboratory of Plant Consevation and Restoration Ecology in Karst Terrain, Guangxi Institute of Botany, Guangxi
Zhuang Autonomous Region and Chinese Academy of Sciences, Guilin, Guangxi, 541006, China; 2. Guangxi Yachang Orchid Na-

tional Nature Reserve Management Center, Baise, Guangxi,533209, China)

Abstract; The differences of photosynthetic physiology among three kinds of ornamental Dendrobium Sw.
plants were explored to provide theoretical basis for their cultivation and large-scale planting. In this study,
three kinds of ornamental Dendrobium (D. denneanum Kerr. ,D. fimbriatum Hook. and D. chrysanthum
Wall. ex Lindl. ) were used as materials. The light response curve,CO, response curve and chlorophyll rela-
tive content (SPAD value) of leaves were measured to explore their photosynthetic characteristics. The re-

sults showed that the light compensation points (LCP) of the D. denneanum ,D. fimbriatum and D. chry-

2 2 2

santhum were 2,15 pmol * m ? « s ',3.74 pmol * m * « s ',1.79 pmol * m ? « s ', respectively,and the

light saturation points (LSP) were 995.09 pmol * m * « s ',679.44 pmol * m * « s ',712.28 pmol * m * «

s '.respectively. The LCP of the three Dendrobium were lower than 5 pmol « m * « s~ ', LSP were lower

than 1 000 pmol * m * « s ', The three Dendrobium belonged to typical shade plants and had strong shade

tolerance. The maximum net photosynthetic rates (P,,,) of the three Dendrobium species were 3. 54 pmol *

-2 2

m?es ',3.86 pumol * m * +s ' and 4.03 pmol + m ? « s ', respectively,and the apparent quantum yield

(AQY) were 0.042,0.044,and 0. 051, respectively. The P ., and AQY of the D. chrysanthum was the lar-
gest,and the photosynthesis ability was strong. The maximum net photosynthetic rate (A ,,.) in the CO, re-
sponse curves of the three Dendrobium were in order of D. denneanum (11.99 pmol * m ? « s ').D. fim-

* e s ).D.chrysanthum (4.75 pmol « m * « s*'). D.denneanum had the stron-

briatum (10.87 pmol « m~
gest ability to use CO, for photosynthesis. There was no significant difference in the CO, saturation point

(CSP) among the three species of Dendrobium , and no CSP was reached when the CO, concentration was not
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greater than 2 000 pmol * mol '. The CO, compensation point (CCP) was significantly different,and the
CCP were 100.12 pmol * m ? « s ',158. 02 pmol * m ? « s ' and 134. 44 pmol * m * « s ', respectively.
The CCP of D. denneanum was the lowest,and the utilization ability of low concentration CO, is the stron-
gest. The SPAD values of the leaves of the three species of Denneanum were 51.09,56. 93 and 58. 06, respec-
tively,and their levels had a certain degree of correlation with their net photosynthetic rates. Among the
three kinds of Dendrobium ,D. chrysanthum has the strongest photosynthesis ability and stronger utilization
ability of weak light. D. fimbriatum has weak light utilization ability and narrow light adaptation range. D.
denneanum has a strong ability to utilize strong light and a wide range of photosynthesis adaptation. In addi-
tion,the three kinds of Dendrobium had strong tolerance to negative shade and strong tolerance CO, ,and ap-
propriate shading should be provided and the concentration of CO, should be increased to improve the photo-
synthetic ability during planting.

Key words: Dendrobium Sw. ;light response curve; CO, response curve; SPAD value; photoinhibition
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