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Some species within Dendrobium demonstrated characteristics of crassulacean acid metabolism. Our
objective was to establish an effectvie measurement system to clarify the comprehensive linkage among
chlorophyll fluorescence carbon assimilation and stomatal movement of three dendrobia. In the research

three species of dendrobia were selected including D. chrysotoxum D. nobile and D. primulinum.

Meanwhile Kalanchoe blossfeldiana was employed as control. By using Li-6400 portable photosynthesis
system equipped with leaf chamber fluorometer the electron transport of PS [[ and rate of carbon
assimilation were inspected. Meanwhile the corresponded stomatal movement and the structure of
stomata complex on fresh leaf were observed under scanning electronic microscope and confocal laser
scanning microscope. The results showed that CAM plant D. primulinum’s stoma almost closed under
light but the electron transported in photosynthesis system. The phenomenon of stomatal opening and

closing non-uniform was obvious in D. chrysotoxum and D. nobile. The PS I photochemistry of D.
chrysotoxum with obvious characteristics of C, plant had the highest yield of effective quantum. However
the other three materials accumulated dry matter slowly as low photochemical efficiency. Real-time
observation on electron transfer carbon assimilation and stomatal movement of fresh leaf would be the
efficient means to research their characteristics of crassulacean acid metabolism.
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Tab.1 Parameters related to photosynthesis measured via LI-COR-6400-40 for four species employed in the trials
P, /( pmol 6. /( mol c,/ T./
( PAR) /( pmol* , S,/
I mZes™h) mZesh) ( wmol*mol ') ( mmolem 257 ") ) W/ pm L/ pm
m s ) wm
0 1.210 £0.102 0.005 84 £0.001 136+ 2.66 0.1120+0.024 62.4+7.2 2.6+0.12 24.0+3.2
100 0.147 £0.013 0.005 06 £+0.001 356+ 18.35 0.0842+0.018 34.5+4.1 1.5+0.03 23.
500 -1.690 +£0.128 0.002 49 =0 1 150 =+ 69.87 0.047 5 +0.005 10.4 +1.8 0.4 +£0.01 26.0+2.8
0 -2.620 £0.225 0.001 99 +0 1 660 £108.36  0.069 2 +0.004 11.4+1.3 0.6 +£0.02 19.
100 1.040 £0.091 0.003 26 +0 216 + 19.68 0.2365+0.029 54.6+7.3 2.6+0.18 21.
500 2.960 £0.228 0.008 90 £+0.001 132+ 5.21 0.3983 +£0.048 161.0+18.0 7.0 +0.62 23.0 =
0 -1.040 £0.086 0.000 56 +0 1237 £112.66 0.022 6 +0.003 12.0=+1.9 1.5+0.09 8.0+0
100 1.550 £0.139 0.004 25 £0 266 + 28.27 0.0961+0.006 82.8+9.1 6.0 +0.38 13.8 £1
500 -0.051 £0.003 0.006 34 +0.001 472+ 39.26 0.068 2 +0.007 147.0=+15.4 7.0 +0.49 21.0 =
0 2.700 £0.226 0.001 96 +0 171 = 19.32  0.1126+£0.095 72.0+9.5 4.0+0.38 18. 1
100 0.493 £0.038 0.001 39 +0 603 + 69.22 0.0836+0.009 15.6=+2.1 1.3+0.12 12. 7
500 -2.020 £0.196 0.001 08 +0 732 + 83.51 0.009 2 +0.002 9.6+1.1 0.6+0.03 16.0 =
30,
2 4
Tab.2 Parameters related to chlorophyll fluorescence measured via LI-COR-6400-40 for four species employed in the trials
PAR/( pmol*
Tt (Fo) (F.) (Fy) (F,) (FJ) e N
no) ’ ' (FIF)  (FIF) ()
0 180.6 +12.6  969.3 +83.9 0 0 0 0.813 £0.065 0 0
100 188.5£15.2  989.6+92.4  559.2+48.5 1297.3+93.8 670.2+62.3 0.810+0.032 0.569 £0.028 0.483 +0.038
500 189.3£19.6  955.2+£92.2  402.4 £39.2 678.1£51.6 512.0+44.2 0.802 +0.043 0.407 £0.033 0.245 +0.019
0 197.3 £16.3 1089.4 £102.3 0 0 0 0.819 £0.051 0 0
100 176.5 £18.1  903.8 +86.2  214.7 £22.3 887.1+62.7 287.7+31.5 0.805+0.052 0.758 +0.046 0.676 £0.039
500 207.8 £21.3 1245.4+113.5 289.0+29.2 1297.3+88.2 602.0+58.2 0.833+ 0.048 0.777 £0.052 0.706 +0. 057
0 160.0 £15.5  762.1 £82.5 0 0 0 0.790 £0. 049 0 0
100 179.0 £18.1  771.1+80.6  167.1+15.3 483.1+32.1 210.5+19.3 0.768 £0.056 0.654 £0.038 0.564 +0. 044
500 221.0+£19.8  855.7 £82.6  447.9 +£42.6 702.0 £54.7 615.7 £+46.8 0.742+0.039 0.362 £0.019 0.123 +0.009
0 154.7+£16.2  656.9 +79.1 0 0 0 0.764 £0.045 0 0
100 168.6 +18.8  789.2+72.5 177.3 £19.3 707.1 £61.8 248.9+16.9 0.786 +0.047 0.749 £0.029 0.648 +0.031
500 172.2£18.2  819.2+£80.3  239.8 £20.8 803.4 +£69.5 391.8+22.5 0.790£0.038 0.702 £0.031 0.512 £0. 022
2 F, 3 N
Tab.3 Comprehensive relationship among
o . apparent photosynthetic rate chlorophylla fluorescence
o and stomatal movement
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Fig.3 Open stomata of leaf backside for D. chrysotoxum( 1 000 x )
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1.98 pm ;

CT

4

° 4 (200 x)

Fig.4 Non-uniform stomata closure for D. chrysotoxum( 200 x )

1 (2000 x)
Fig. 1 Close stomata of leaf backside for D. chrysotoxum (2 000 x )

5 (2000 x)
Fig.5 TImage of stomata complex viewed

from outside for D. chrysotoxum( 2 000 x )

2 (1000 x)

Fig.2 Half-open stomata of leaf
backside for D. chrysotoxum( 1 000 x )

( 6 (1000 x)
6 ~ 11) Fig. 6 Close stomata of leaf backside for D. nobile( 1 000 x )
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0.65 um-

13.82 pm x36. 65 pm

10 (1000 x)
Fig. 10 Image of stomata complex for D. nobile (1 000 x)

7 (1000 x)
Fig.7 Half-open stomata of leaf backside for D. nobile( 1 000 x )

.,

11 (3000 x)
Fig. 11 Image of top surface on lower epidermis covered

by cuticle for D. nobile(3 000 x )
1.

pmo 4~5

8 (1000 x)

Fig.8 Open stomata of leaf backside for D. nobile (1 000 x )

12 (1000 x)
Fig. 12 Open stomata of leaf backside for D. primulinum (1 000 x)
9 (200 x) 2.2.2
Fig.9 Non-uniform stomata closure for D. nobile( 200 X ) 4.9.15
2021
( 12~17)
0.43 pm 15. 36 o

pm x36.21 um
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13 (2000 x)
Fig. 13 Half-open stomata of leaf
backside for D. primulinum(2 000 x )

16 (3000 x)

Fig. 16 Tmage of stomata complex for D. primulinum( 3 000 x )

14 (1000 x)
Fig. 14 Close stomata of leaf backside for D. primulinum (1 000 x)
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17 (5010 x)
Fig. 17 Image of stomata inside for D. primulinum(5 010 x)
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Fig. 15 Non-uniform stomata closure for D. primulinum( 200 x )
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