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Fig. 1  Leal photosynthesis-light response curve of 3
species of Paphiopedilum

Table 1 Light response characteristic parameters of three Paphiopedilum species

 FNEPI e SU R Bl IN I
Wy Fh (pmol + m™2 « 5™ 1) (pmol » m™% « 571
Species P LCP

(pmol + m™2 « 5™ 1) (pmol » m 2+ s~ 1)

(pmol +m ™2« s™H)

IR R N 7 I W% 3 %
(pmol *m 2 +s™ 1) LW FROR (;Lmol'mf2 esThH
LSP AQY R,

(pmol *+ m™2 « 571

2.719%0.291a 15.65*1.531a

P. micranthum

P. dianthum 2.015+0.147b 10.34 £1.423c¢

1.836 £ 0. 039b 12.79+£0.419b

P. hirsutissimum

578.74£2.474a
481. 25+ 1. 034b

467.72+3.148b

0.042+0.016a 0.098 £ 0. 056¢

0.032+0.023b 0.530+0.021a

0.027 £ 0. 009bc 0.341£0.018b

Note: Different lowercase letters indicate significant difference at the 5% level
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Table 2 Correlation analysis of light response characteristic parameters of of three Paphiopedilum species
Yy ek el Bl G fwiEl CO, B AL
Species PAR T, N C, G,
P. micranthum PAR 1
T, 0.968" " 1
" 0.833" 0. 769 1
; 0. 687 0.675 0.387 1
0.962" " 0.948" " 0. 741 0. 646 1
P. dianthum PAR 1
T, 0.935" " 1
P, 0.809 " 0.812" 1
C, 0.13 0.082 -0.342 1
G, 0.981" " 0.91"" 0.826" 0.102 1
P. hirsutissimum PAR 1
T, 0.865" 1
" 0.84" 0.108 1
; 0.234 0.341 -0.881" 1
Gy 0.823" 0.996" " 0. 057 0.385 1
Note: * * indicates extremely significant differences at the 0.9 =1 level, “ indicates significant differences at the 0. 8= 0.9 level
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Table 3 Characteristic parameters of photosynthesis response to intercellular CO, concentration in three Paphiopedilum species

IEPNE SRR CO, #h 57
Wy Fih (pmol * m™2 « 5™ 1) (pmol * m™2 « s™H)
Species P CCP

(pmol *+ m ™2 « s~ 1) (pmol * m™? +s™H)

CO, MR AR R e 1 3 4
(pmol + m™2 « s71) (pmol * m ?+s 1) (pmol »m % +s™ 1)
Ccsp CE R,

(pmol + m™2 + 5™ 1)

(pmol * m™2 « s™1) (pmol * m™% « 5™ 1)

5.334+1.425a 106. 164 £ 4. 762a

P. micranthum

P. dianthum 3.718£0.138b 84.014 £ 2. 878b

P. hirsutissimum 3.887 £1.574b 79. 865 =% 3. 342b

2 667.87+15.696a
1 749.36 + 2. 643c

2 484.42+4.893b

0.039£0.003 4a 1. 256 0. 025a

0.023£0.001 2b 0.925+0.005 2b

0.017£0.001 8b 1.026 9£0.074ab

Note:Different lowercase letters indicate a significant difference at the 5% level
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LU RS S
Species Chlorophyll content

58. 13+ 1. 426a

P. micranthum

P. dianthum 54,12 +1.992ab

51.88+2.138¢c

P. hirsutissimum

Note: Different lowercase letters indicate a significant difference at the

5% level
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Comparative Study on Photosynthetic Characteristics of Three
Paphiopedilum Species

SUN Feifei'*, YANG Yishan"?,QIN Huizhen®,CHAI Shengfeng®, FU Chuanming® ,

JIANG Qiang® , WEI Xiao”

(1. College of Pharmacy,Guilin Medical University, Guilin, Guangxi,541004 , China;2. Guangxi Key Laboratory of Functional Phy-
tochemicals Research and Utilization, 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, Guan-
gxi,533209,China)

Abstract: The photosynthetic characteristics of three species of Paphiopedilum micranthum . P. hirsutissi-
mum and P. dianthum were studied to provide a theoretical basis for their germplasm conservation and in-
troduction and cultivation. The three species of Paphiopedilum in the Yachang National Nature Reserve of
Orchidaceae in Guangxi were used as test materials to measure the light response curve,CO, response curve
and chlorophyll content,and compare the differences of photosynthetic characteristics. The results showed
that the maximum net photosynthetic rate (P ,,.) of P.micranthum , P. hirsutissimum and P.dianthum was
2.719 pmol * m * + s ',1.836 pmol * m * + s ',2.015 pmol * m * + s ', respectively,and the light satura-
tion point (LSP) was 578.74 pmol * m * « s ',467.72 pmol * m * + s ',481.25 pmol * m ? « s ', respec-
tively, and the light compensation point (LCP) was 15.65 pmol e m * « s ',12.79 pmol * m * « s ',10. 34

? « 7', respectively,which were all low and were typical shade plants. The potential maximum net

pmol « m”~
photosynthetic rate (P,,.),CO, saturation point (CSP),and carboxylation efficiency (CE) of P. micranthum
were significantly (P<C0. 05) higher than those of P. hirsutissimum ,P.dianthum and P.micranthum’s. P.
micranthum had stronger CO, utilization ability. The leaf chlorophyll relative content (SPAD value) was as
follows: P.micranthum (58.13) >P. dianthum (55.12)>P. hirsutissimum (51.88). The photosynthetic
capacity of the three species of Paphiopedilum is weak,and the utilization range of light intensity is narrow.
Attention should be paid to increase the degree of shade in introduction and cultivation.

Key words: Paphiopedilum ; photosynthetic characteristics; light response curve; CO, response curve; P ;

shade plants
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