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Fig.1 Diurnal variation of P, of P. emersonii leaves un-

der different light intensity

Table 1 Daily average photosynthetic parameters of P. emersonii leaves under different light intensity

N VA ANG 1 =%
Photossathart ndesx K110 K190 K150

P, 0.89 0. 02b 1.06+0.06a 0.75%0. 03¢
G. 0.0162 £ 0. 0. 0030a 0.0175 % 0. 0040a 0. 0155+ 0. 0015a
¢, 259.51 + 6. 34a 232.15+17. 5b 274.66 6. 46a
T, 0.81%0.18a 0.57 +0. 06ab 0.46+ 1. 10D
WUE 1.42%0.18b 2.04%0. 14a 1.24+0.39b
L. 0.26+0.03b 0.34+0.05a 0.28+0. 06h

Note:different letters in the same line indicate significant differences (P<Z0.

05).
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Fig. 2 Diurnal variation of G, of P. emersonii leaves un-
der different light intensity
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Fig.3 Diurnal variation of C, of P. emersonii leaves un-
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Fig. 4 Diurnal variation of T, of P. emersonii leaves un-

der different light intensity
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under different light intensity
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Fig.6 Diurnal variation of L of P. emersonii leaves un-
der different light intensity
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A R 30 AbFRfY 87. 64 % F1 65. 65% . A [F] S5k 4b #i
TR G AN A (LCP) 22 5 3% . R1 10 40 B F
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Table 3 Simulation parameters of light response curves of P. emersonii leaves under different light intensities

Kb B P/ LSP/ LCP/ R,/ AQE/

Treatment  (ymol+ m™*+ s~ ') (pmol- m e s (umols m%e s7H (pmol+ m ?+ s~ ') (pmol- m e s™hH R*
RI 10 2.28%0.01b 551.00£ 1. 71c 14.55%0.19a 0.36%0.01a 0.011 1+0.002b 0.952 5
RI 30 2.68%0.03a 839.29+172.58a 3.36£0.26b 0.18£0.04b 0.014 0£0.000 5a  0.966 2
RI 50 2.08%0.01c 735.53+7.10b 0.82+0. 25¢ 0.06£0.02c 0.008 1+0.000 1c  0.9509

Note:different letters in the same column indicate significant differences.
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AR AR R B e S T A OGP L RT 30 A BEAY

RS R 50 6 m AL 3 0 B O 4R & 2%, H 2
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L {H RI 10 F1 RT 30 Ab 2 [a] JG & 3 Pk 2 5. X 56
M5 Tk F) [ AR 6 TR T AY 50 %0 B, AR YR 2L ik o
LR Gy MBI AT 2 208 B 7RO 3R 59 4%
£4 FAEARBTALBZHEKABESERLLG]

PET BAE SR 22 2 B i i 2 X 5 B DU T 2 00
MR AT P BRSO

Table 4 Content and ratios of photosynthetic pigments in P. emersonii leaves under different light intensities

e MR a MR b MERE o Mt E b ESVIE NN 2% a/ EHE MR/
Intensit; Chl a/ Chl b/ Chl(a +b)/ Car/ MH%E b Mt &
niensities (mg+ g 'FW) (mg+g 'FW) (mg+g 'FW) (mg+g ' FW) Chl a/Chl b Car/Chl
RI 10 6.63%0.87a 2.58+0. 35a 9.20+1.22a 1.92+0. 18a 2.67%0.07a 0.21£0.01b
RI 30 6.41%0.41a 2.41%0.21a 8.82%0.61a 1.84 £ 0. 80a 2.57%0.44a 0.21%0.01b
RI 50 5.28%0.81b 2.05%0.31b 7.33+1.11b 1.66 £ 0. 16b 2.58%0.07a 0.23%0.01a

Note:different letters in the same column indicate significant differences.
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Abstract: In order to determine the most suitable light intensity for cultivation of Paphiopedilum emersoniii ,
we examined the diurnal variation of photosynthesis,light response curve, chlorophyll content, aboveground
and belowground biomass of leaves under different light intensity treatments (RI 10,RI 30 and RI 50) using
artificial shading method. The results show that,different light intensification had the same effect on diurnal
change of Net Photosythetic rate (P,) of Paphiopedilum. P, decreased with time. Photosynthesis in leaves of
P. emersoniii mainly occurred before noon. Stomatal factors had great influence on P, of P. emersoniii leaf
under RI 10 light intensity treatment. The decrease of P, of leaves of P. emersoniii under different light in-
tensity treatment was mainly caused by non-stomatal factors. Stomatal factors had great influence on P, of
P. emersoniii leaf under RI 10 light intensity treatment. Under RI 30 light intensity treatment, the average
daily P, of the leaves of P. emersoniii had the maximum Net Photosynthetic Rate (P,,,),Light Saturation
Point (LSP) and Apparent Quantum Efficiency (AQE) ,which were significantly higher than other light in-
tensity treatments,and were the most suitable light intensity for the growth of P. emersoniii. P. emersoniii is
a shade plant,and the leaf chlorophyll of P. emersoniii was easily damaged under RI 50 light intensity treat-
ment. After 2 months of shade treatment,both above and below ground biomass of P. emersoniii was maxi-
mum under RI 30 light intensity treatment. Therefore,appropriate shade treatment should be applied to the
artificial cultivation of P. emersoniii. The most suitable light intensity for cultivation is 750 pmol « m * «
s '.which is about 30% of the natural light intensity (2 500 pmol *+ m * « s '),

Key words: Paphiopedilum emersoniii ;light intensity; photosynthetic characteristics;chlorophyll; biomass
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