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Studies on the physiological ecology of photo-
synthesis of Archangiopteris bipinnata

SU Wen-hua, ZHANG Guang-fei

C Institute of Ecology and Geobotuny s Yunnan University, Kunming 650091, China )

Abstract: With [.1-6400 Portable Photosythesis Analysis System ,light compensation point,light saturation point
and their diurnal variation for a pteridophyte Archangiopteris bipinnata planted in greenhouse were studied. By
controlling light ,CO, concentration, temperature and humidity in the leaf chamber,carbozylation efficiency and
CO, compensation point were analyzed and laboratory studies were conducted to investigate relations between
photosynthetic rate and light. temperature or humidity. Compensation irradiance has diurnal variation. 6. 1
pmol/m’s in the morning, 6. 4 pmol/m’s at noon and 3. 1 pmol/m?s in the afternoon. Saturation irradiance in the
morning and aftcrnoon was 250 pmol/m’s,500 pmol/m’s at noon. The optimal photosynthetic active radiation
was from 100 to 500 pmol/m’s. Carbozylation cfficiency of leaves was about 0. 019 1 and CQ, compensation point
was 59. 1 pmol/mol. The rate of net photosynthesis increased when leaf temperature increased from 22 to 28
°C,but decreased above 28 °C. The optimal temperature was from 24 to 30 °C. When humidity provided in the
leaf chamber went up from 30% to 85%,the rate of net photosynthesis increased. The optimal humidity was

above 75%.
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B R4 R B E (Archangiopteris bipinnata
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Table 1 Light compensation point(1.CP),light saturation point(I.SP),dark respiration rate(DRR)and maximum
net photosynthetic rate (Amax)for A. bipinnata in the morning,at noon and in the afternoon
I [ HEFEN B i A I F R K R BRI EH
Time LCP (umol/m®s) LSP(umol/m®s) DRR (umol/m?®s) Amax (gmol/m®s)
4 In the mornning 6.110.24 250 0.34340. 016 2.90%+0. 22
4 At noon 6.430.25 500 0.40740. 027 1.4340. 37
T4 In the afternoon 3.1%£0.53 250 0.2184+0.074 1.2440.093
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F F KM T 8588 B (Woodwardia japonica) g
7, F B SR B PR A P B IR IE™ . BB R
R T A TARHE B BR 2 P 835 H (Dicranopteris
linearis)® , T HM B FEI T4 HE TR,

WARW 22 KA e iR R H), R RHMR
M EGE YRR £ 8 150~500 pmol/m’s,
F 424 100~500 pmol/m’s, T 424 50~500 pmol/
m’s, [0 Ris L E R RREEMRT A RBER R .
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Fig. 1 CO, response of photosynthetic rate

(Pn) in A. bipionata leaves
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Fig. 2 Relation between net photosynthetic rate
(Pn) of A. bipinnata and temperature

WRRF.SSHAXMNEBE 40£5%, KK CO, KE 4005
pmol/mol A2 64 44 2502 pmol/m’s,
Measured in relative humidity 40+5% .in air CO, concentration
400+5 pmol/mol.in PAR 25042 pmol/m’s.

2.2 RS EA/ CO, A
RIFBEECHEAGMBESXHTHRSEE
F &3 CO, ma i #4538 (B 1D, Z [ R 56 W& B
RIet R B R AR K 0. 019 1,CO, #MEE R H 59. 1
pmol/mol ,CO, #ME 3 5 M EIf C, MYAHH",
2.3 RS IERXR BT LR 1
BEREHEREMEAFRBET B IRELKH

HREE LSRR, E 22~33 'C AR

CER.22~28°C HHBRE AL EEFEM T, 28 CHf

WS EREEH A 28~33 CHEEREET
B, BB IR AR N 24~30 °CE 3), —[H oG W& B
EWBEEERERTAF C HY. B THAEME
PO, MEBMENEBILRAREKERIFHFER
(Aneurole pidium chinenes)" , 7RIE R E T /65 dh
LERE O, HMERBEFA R, 6FFRAERER, L
S AME A AR T F . 8BRS AN B R
AR EREREXAGFTHEMEMEES, ® TR
KFEESRE.CAMMEEH TR,

F£4 1 F Pn(umol CO J/uls)
o
(%]

0 ; '
200 400 600 800
-0.5 F48 # S HRATPAR (umol /ms)

B3 TRBEZGT ZEREN
JE& 1F A By S S i 2%

Light response of net photosynthesis rate
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Fig. 3
(Pn) in A. bipinnata in different temperatures
HBRFF T SHEFBE 45£5%. KK CO, W 390£5
pmol/mol, Measured in relative humidity 45+ 5% .in air CO,

concentration 390+ 5 pmol/mol.
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Fig. 4 Relation between net photosynthetic rate of
A. bipinnata and relative humidity (RH)

AR AMG - HEEE 22.040.5°C, KK CO, ¥AF 3925
pmol/mol . 7 R A4 B S 250+ 2 pmol/m’s, Measured at leal
temperature 22. 0+ 0.5 °C.in air COZ concentration 392+ 5

pmol/mol.in PAR 250+ 2 pgmol/m’s.
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Fig. 5 Light response of net photosynthetic rate in A.
bipinnata in different relative humidity (RH)
W S fF. nf WHELEE 22.04£0.5 °C, KK CO, # B 4005
pmol/mol, Measured at leaf temperature 22. 04 0.5 °C.in air
CQ, concentration 392+ 5 pmol/mol.
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Table 2 Correlation coefficients between net photosynthetic

rate of A. bipinnata and environmental factors

iR ZERBE

co,  JEMURE  EMEAR

Air Relative WE Light Soil
temperature  humidity intensity water
-0.171 0. 257 0.035 0.594 0
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