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Abstract: [ Purpose] In order to explore the suitable cultivation environment of Pleione. [ Meth-
od] The mature leaves of P. bulbocodioides, P. forrestii, P. formosana and P. aurita were used to
analyze the photosynthetic characteristics such as light compensation point, light saturationpoint, ap-
parent quantum efficiency, CO, compensation point, maximum carboxylation rate, chlorophyll con-
tent, chlorophyll fluorescence parameters et al. through LI-6400 portable photosynthesis apparatus,
SPAD-502 PLUS chlorophyll meter and OS-5p portable pulse-modulated chlorophyll fluorescence in-

struments in this research. [ Result] (1) According to the lower light compensation points P.
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bulbocodioides and P. formosana had the characteristics of shade plants. (2) P. bulbocodioides and P.

formosana with relatively higher light saturated point and maximum net photosynthetic rate had the

most wide range of light adaptation. (3) Combined the maximum carboxylation rate of the four plants

which ranged from 15 to 40 pmol/(m’-s) with their relatively lower light saturation point and net pho-

tosynthetic rate, the four plants showed lower productivity potential. (4) P. bulbocodioides had the rel-

atively higher photosynthetic capacity but the lowest chlorophyll content, indicated no significant cor-

relation between chlorophyll content and photosynthetic capacity. (5) P. forrestii came to photoinhibi-

tion when the photosynthetically active radiation irradiated on the plants more than 300 umol/(m’s),

which may related to its narrowed ecological amplitude. [ Conclusion ] Based on the results of this

study and the natural environmental conditions in the wild, cultivation conditions can be adjusted to

improve the quality of the genus of Pleione.
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150 pmol/(m?*-s) B, 4 Fiphzs == JRAEY B P, Fi
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(m?s) BF, MURR 2% | BB GR L A AR 22 1)
P, BIHIRBEZ RN, 1 AR AR
AOHE K % 24 PAR>300 pmol/(m’-s) B, sk
AL MR 2L Py BT A TS TR AR
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&, X4 PAR 1E 0~200 pmol/(m*-s) I, FFE==fpt >4 PAR 7E 400~600 pmol/(m™s) B, Mg == Fl 65
AR S T HAD 3 A AR 2 B A (P<0.05); AR ADGA AR W R T HAD 2 FE)

7, —w— MR MR BEMERE AL =
P. bulbocodioides  P. forrestii P. formosana P. aurita
6.
5.
T4
il
\.E 3-
E 2
=
N
dab 50 100 150 200 250 300 350 400 450 500 550 600 650
“l=-a PAR/(umol-m™-s7)
1l

s AN FRERIFRARFEDCIEREE T, 4 FEYIROLE BRI 5% KPR EER
Note: Different letters indicate significant difference at 5% level in the photosynthetic rate of four species under the same photosynthetically active
radiation.
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Fig. 1 The P,-PAR response curves of four species of Pleione

2.2 4 FiHGER 2 SE AR N S 2 POCFRESI B s =2 5 B8 MR =R =
R I PR = R LY 1 B e S o Y = THFRTLREES, BN HIEh
SR, AR SEAMR S . HUEMUEE SO EMERECR R ). A, M5 B
%M»fﬁ%ﬁ%iﬁﬁﬁﬁ BRULZ AN G R AREOCEEEARA BEES, M5k
oS SHOE AR 2 A A B R, ot MRt HiUEE A R R, HhlgRt
M, Mas A G IS M =2 W T e e RFE A ik F (6.01£0.191) pmol/(m*s),
PR ER S . 4 FEY D, AR RME EHEMER A 2.8 £,
FRFIKF] (0.02940.005) pmol/umol, & B Hiil

®1 AMBFEZREMAENESHNESR

Tab. 1 The difference of light response parameters of four Pleione species

44 species LCP/(umol'm™>s™") LSP/(umol-m2s™) AQE/(umol-pumol ™) Apa/(pmol-m s ™)
MFE2% P. bulbocodioides 1.901+0.003 a 538.41+46.442 b 0.029:£0.005 b 6.010+0.191 ¢
WACHGE S P. forrestii 13.865+1.386 bc 210.87+12.855a 0.017+0.004 a 3.235+0.453 ab
GBI E P. formosana 6.267+3.126 ab 609.90+20.849 b 0.019+0.001 ab 4.683+0.814 bc
HIAE MR 22 P. aurita 17.992+3.180 ¢ 209.08+10.148 a 0.01120.002 a 2.160+0.310 a

W: LCP. JetMa ;s LSP. MRS AQE. RME TRE; Apae MAIF A HEE . NE/NFERAIRR 5% KT LEZEZER; TH.
Note: LCP. light compensation point; LSP. light saturation point; AQE. apparent quantum efficiency; 4,,,,. maximum net photosynthetic rate. Different
letters indicate significant difference at 5% level; the same as below.

2.3 4 FiflGER 2R AEA) CO, Wil 2 K ) %2 2.4 A FPpluE: 2 R AP SRR S B A 2R 3 RO
HiZ& 2 Al . 4 FE Y @@mgm SR %
CO, A G de iy, s 22 BB s 22 M AR 4 Fplss 2 IR AE R, e RS R AR

Mar2 2R EE, HR=FZNLEEHEER. & Pz, Y 2 60%; MhaRs . BifE
TR 2 e KIRIRCR Vo FIBEIRPIBEFI R MU 2SS MR 2 R R SR 2R 0,
R TPU W25y T A 3 Fppliar 22 JmAedy; dfeah fephar s RS MG 2R EER . G2
i L AR R 22 P e K TAG B R J 0 M MG AE M GR 22 1Y Fy/F,, fETE 0.75~0.85 8], JUss
H 3 M 2 RN B T R 2 B R K F 5 éﬁﬁ%mm:%ﬁwgﬁﬁ?ﬁ%L@,ﬁ
A, 0.730+0.020 A1 0.732+0.011(F 3).
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Tab. 2 The difference of CO, response parameters of four species of Pleione
Fh4 species CO, CP/(umol-mol™) Vemax/(pmol-m™>-s™") Jnax/(mol-m~>-s™") TPU
pLiT
P bulbocodioides 103.313+4.611 a 17.368+0.798 a 16.372+0.942 a 2.891£0.102 a
AR
pﬂka TT“ 94.972+2.228 a 21.047£1.765 a 22.076+2.347 b 2.708+0.152 a
P. forrestii
B
R 136.312+3.744 b 38.3724+4.019 b 12.299+0.647 a 19.271£1.353 b
P. formosana
e R =
Tﬁﬁ}j. . 95.213+£5.109 a 22.69242.251 a 21.501+£2.202 b 2.981+0.146 a
P. aurita

E: CO, CP. CO, #ME R Ve IKIRECE s Sy KR TR TPU. BERRPIREFIH RO .

Note: CO, CP. carbon dioxide compensation point; V... maximum cmarboxylation rate; J,,,;. maximum potential rate of electron tranxsport; TPU. triose

phosphate utilization.
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Tab. 3 The difference of chlorophyll content and
chlorophyll fluorescence parameters of
four species of Pleione

TiES MRS FF
species chlorophyll content vom
Mg = 25.025+0.751 0.730+0.020
P. bulbocodioides : ’ a : ’ a
SAE R
S 42.119£0.457 ¢ 0.732+0.011 a
P. forrestii
B ML
P 39.293+0.833 b 0.7630.009 ab
P. formosana
Hote R s
o 40.5531.419 be 0.7700.007 b
P. aurita
3 g
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£ 5 TE 94~110 umol/mol Z 0], =3 2 [8] JC i} &
LH . BIEMFEE LA CO, #ME A (136 pmol/mol)
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(133 pmol/mol) A", F2BH 5 V58 MRz 22 XHIK
W CO, 13 N R

TE Farquhar 8B it A AEAE R G T AOG
A 4 & Rubisco. RuBP. TPU =¥ H (/)
™, 24 CO, HREEALHT (C;<200 umol/mol), 6
4% 37 5| Rubisco M BRI, 1 e ORISR
Vemax PJ LA B Rubisco fiff (3% 71, I Ve 5
T B B KOG A HR YA, 4 FMhss =2 )&
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Ol G HRR,
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FAHSHERT, B 4 Ftrh, MaR 2 ny e R
SRR AR 2 A e AR 2, (HHDE AR
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253 BN O A ) B i e Y

2R RIS FJF,, 18 PS I Fe Kot fbaisk

R, A RAFFEYITEIAEE R T & A s st = AR 1)k
EEHRARARDY ) SR FJF, AR RS R
KBS A, Ab7E 0.75~0.85 Z 8], 447 5]
1) 3151 R S WA [ R 7 G A [ P R |
TR 2410 FJFy BAKT 0.75, I =& 28T
RO arER, PTRER KA IE | SRR e 5,
{EFEAR A I i AR I e AR

OGRS EEARETS, M IR RE LT 2
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St o i B A K O AT A AR AL,
B BRI BIS: . W SRASBE Kt
K, BREX A PR R AT 33 R,
AEURR 2= A BEER B /& T 300 pmol/(m*s) Ji, 6
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4 ZEig
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