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Abstract; The photosynthetic characteristics of leaf of five species in Hemiboea C. B. Clarke including
H. henryi C. B. Clarke, H. cavalerieit H. Lév., H. cavaleriei var. paucinervis W. T. Wang et Z. Y. Li
ex Z. Y. Li, H. follicularis C. B. Clarke and H. rubribracteata Z. Y. Li et Yan Liu were analyzed and
compared. The results show that there are greater differences in photosynthetic parameters and their
diurnal change curves, light response parameters including the maximum net photosynthetic rate (P, ),
apparent quantum yield (AQY) , light compensation point ( LCP) and light saturation point (LSP) , and
CO, response parameters including CO, saturated net photosynthetic rate ( CSPn ), carboxylation
efficiency (CE), CO, compensation point ( CCP) and CO, saturation point ( CSP) of five species.
Diurnal change curves of net photosynthetic rate (Pn) of H. henryi, H. cavaleriei var. paucinervis and
H. rubribracteata all are “single-peak” type, while those of H. cavaleriei and H. follicularis are “double-
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peak” type with obvious “ midday depression” phenomenon; diurnal change curves of stomatal
conductance (Gs) and transpiration rate (Tr) of H. cavaleriei and H. cavaleriei var. paucinervis are
“single-peak” type, while those of other three species are similar to “double-peak” type; diurnal change
curves of intercellular CO, concentration (Ci) all appear a trend of firstly decreasing and then increasing.
Moreover, Pn of five species has a significantly positive correlation with Gs, a positive correlation with Tr
and a negative correlation with Ci. There are a certain differences in light response curves and CO,
response curves of five species, but under conditions of photosynthetic active radiation (PAR) below 200
pwmol + m™ + s™" or environment CO, concentration ( Ce) below 800 pwmol - mol™, Pn of five species all
dramatically increases with enhancing of PAR or Ce. In five species, P, of H. cavaleriei is the highest
and CSPn of H. cavaleriei var. paucinervis is the highest; LCP of H . cavaleriei is the highest (55. 74
pwmol + m™ - s7") | while that of other four species is less than 10 wmol + m™ + s™'; LSP of five species
is in 600 — 800 pwmol » m™ + s™' their CCP is in 50 — 150 pwmol - mol™", and their CSP is above 1 000
pwmol + mol™". It is suggested that all of five species tested are sciophyte, but they are suitable for
different light conditions because of differences in location habitat and genetic characteristics, therefore,
feasible shading measures should be taken in process of introduction and cultivation according to
photosynthetic characteristics of each species.

Key words: Hemiboea C. B. Clarke; net photosynthetic rate; diurnal change of photosynthetic
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Table 1 Diurnal change of photosynthetic parameter in leaf of five species in Hemiboea C. B. Clarke (X+SE)Y

2 AN[E] a6 A 3%/ wmol + m™ + 7! Net photosynthetic rate at different times

Species?) 5:30 7:30 9.30 11:30 13.30 15:30 1730 19:30
HH -0.67+0.08b  0.87x0.13a 0.82+0.11a 1.49+0. 12a 2.14+0.07a 1.09+0.05a 0.62+0.08a -1.75+0.15d
HC -0.78+0.03b  0.48+0.06¢ 0.34+0.12¢ 0.03+0. 13b 0.33+0.07¢ 1.07£0.07a 0.13+0.08b 0.09+0. 14b
HCP -0.32+0.09a  0.81+0.09b 0.82+0.11a 0.89+0.08a 1.35+0.13b 0.21+0.08b 0.09+0. 12b —-1.03+0.08¢
HR -0.37£0.07a  0.69+0.07bc  0.68+0.12bc  1.21£0.11a 1.21£0.04b 1.32+0.08a 0.62+0.09a 0.57+0.05a
HF -0.33+0.08a  0.51%0. 14¢ 0.71£0.09ab  1.68+0.13a 1.09+0.06b 1.51+0.06a 0.59+0.11a 0.47+0.07a
g S TR A 8] (2% 15 3% /mmol - m™ - s™' Transpiration rate at different times

Speciesz) 5.30 7.:30 9.30 11.30 13.30 15.30 17.30 19.30
HH 0.58+0.05a 0.72+0.03b 0.83+0.05a 0.87+0.06b 0.89+0.07b 0.41+0.03b 0.52+0.06a 0.37+0.04a
HC 0.53+0.03a 0.55+0.03¢ 0.55+0.02b 0.58+0.03b 1.01+0.06ab  0.92+0.05a 0.58+0.11a 0.38+0.07a
HCP 0.44+0.04a 0.87x0.06a 0.87x0.05a 1.02+0.09a 0.91+0.04ab  0.47+0.05b 0.43+0.02a 0.36+0.03a
HR 0.41+0.04a 0.47+0.03d 0.67+0.02b 0.91+0.06a 1.07+0.06a 0.54+0.05b 0.69+0.11a 0.37+0.06a
HF 0.48+0.08a 0.49+0.02d 0.56+0.03b 0.64+0.09b 0.66+0.03c 0.44+0.03b 0.64+0.03a 0.32+0.05a
Fh2 AEHAE A S FL S /mol » m™ « s™' Stomatal conductance at different times

Species?) 530 730 9.30 11:30 13:30 15:30 17:30 1930
HH 0.08+0.01a 0.09+0.01b 0.1120.01a 0.1120.01a 0.1120.01a 0.04+0.00c  0.05+0.0lab  0.04+0.0la
HC 0.05:0.01b  0.080.0lbe 0.11%0.0la  0.12+0.0la  0.12%0.0la  0.12:0.0la  0.05£0.0lab  0.040.0la
HCP 0.07¢0.01ab  0.11%0.01a  0.1120.0la  0.11£0.0la  0.09%0.01b  0.040.00c  0.04%0.00b  0.04+0.00a
HR 0.05+0.01b 0.07+0.01c 0.11x0.00a 0.1120.00a 0.13%0.01a 0.06+0.00b  0.07+0.01a 0.04+0.01a
HF 0.04=0.00b 0.04x0.00d 0.07x0.00b 0.0720.01b 0.07x0.01b 0.04£0.00c  0.05+0.00ab  0.03+0.0la
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KD AN[E] ]G M TE] CO, ¢/ wmol + mol™  Intercellular CO, concentration at different times

SpeCiGSZ) 5:30 7:30 9.:30 11:30 13.30 15.30 17.:30 19.30

HH 508.35+5.01b 481.63+7.93ab 394.33+5.26bc 393.02+3.74b 410.63+2.72a 383.16+8.38a 434.05+7.57b 593.68+5.36a

HC 517.26+1.63ab 460.91+4.87ab 444.43+8.43a 401.26+7.42a 371.99+2.86bc 362.45+3.89bc 378.08+4.32¢ 396.20+7.23b

HCP 497.95+£5.91b 499.66+9.26a 381.15+3.49¢ 398.12+8.66b 380.68+2.37b 373.35+8.28b 453.67+8.88a 610.62+7.15a

HR 532.16+5.06a 444.58+4.89h 409.92+5.19b 368.31+2.38hc 359.75+2.78bce 333.82+3.22¢ 377.46+3.46¢ 384.99+5.33b

HF 495.26+3.25b 448.47+8.71bh 408.50+3.24b 340.57+6.89¢ 349.35+6.09¢ 319.36+4.61c 382.09+6.25¢ 458.92+6.07b

Y &1 F AR R /NS 1 2 Rl —HE bR PEAS [R) b ) 22 5 3% (P<0. 05) Different small letters in the same column indicate the significant difference of
the same index among different species (P<0.05).

D HH: k3 EE Hemiboea henryi C. B. Clarke; HC: STMEBTEE H. cavaleriei H. Lév.; HCP: BilikEHH1E S H. cavaleriei var. paucinervis W. T.
WangetZ. Y. LiexZ. Y. Li; HR: TAEIHE S H. rubribracteata 7. Y. Li et Yan Liu; HF. L E LS H. Sfollicularis C. B. Clarke.
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Table 2 Correlation coefficients between net photosynthetic rate (Pn) and other photosynthetic parameters in leaf of five species in Hemiboea C.

B. Clarke
] RN Pn 5HADSEOHIDC RS
28 Correlation coefficient between Pn and other parameters of different species'
Parameter
HH HC HCP HR HF
7% M5 R Transpiration rate 0.57= 0.48 0. 85 0.39 0.43
SFLSRE Stomatal conductance 0.50%* 0.50%* 0. 64 0.49x* 0. 64
il CO, HeJE Intercellular CO, concentration —0.57* -0.41 —0.50%* -0.57=* —0. 86

l>HH; P EE Hemiboea henryi C. B. Clarke; HC: SO IHE S H. cavaleriei H. Lév.; HCP, G ik 95

7 H. cavaleriei var. paucinervis W. T.

B
Wang et Z. Y. LiexZ. Y. Li; HR: L1 % 2 3 B & H. rubribracteata 7. Y. Li et Yan Liu; HF; EE A E S Sollicularis C. B. Clarke.

* 5 P<0.05; #x . P<0.01.
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1 1 1
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-1 PAR/pumol-m2-s

—o—: FIHEE Hemiboea henryi C. B. Clarke; —a—: SEMI2KEFHEE
H. cavaleriet H. Lév.; ——: Bk E S H. cavaleriei var. paucinervis
W. T. Wang et Z. Y. Li ex Z. Y. Li; —o—: ZLHEHEE H
rubribracteata Z. Y. Li et Yan Liu; —l—: L EE H Sollicularis
C. B. Clarke. Pn: #6434 Net photosynthetic rate; PAR: Y& A 5%
KR Photosynthetic active radiation.
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Fig. 1 Light response curve in leaf of five species in Hemiboea C. B.
Clarke
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Table 3 Light response parameters in leaf of five species in Hemiboea C.
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—o—: YW EH Hemiboea henryi C. B. Clarke; —a—: ST EIEH
H. cavaleriei H. Lév.; —O0—: BilKEWE & H. cavaleriei var. paucinervis
W. T. Wang et Z. Y. Liex Z. Y. Li; —0—: ZAEFHES H
rubribracteata 7. Y. Li et Yan Liu; —m—: ‘FREWE S H. follicularis
C. B. Clarke. Pn: %643 # Net photosynthetic rate; Ce: 78 COZ?ZE

J# Environment CO, concentration.

E2 5#EHEEBEWHFE CO,MmEL 2
Fig. 2 CO, response curve in leaf of five species in Hemiboea C. B.
Clarke

I AQY HIH 3% 25 53 LCP 5 i 19 Bt M 2f 35
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2.4.2 CO,Am A k4I5S FHEYH CO,
TR B3 (CSPn) R LA (CE) | CO, MR
(CCP) HI CO, LA £ (CSP) AR ZESR, 115 Fitl
Py, CSPn d5e iy 1) R B kP 39 1 8, 3L CSPn {5 3
b 4 FPHLYI CSPn {H 25 5% .35 ; CE fe i 19 R 0 1
#,H CEH5HAb 4 AP CE (2257 B3 ; CCP
e 1 AR 2 B (133015 umol « mol ™) | H
CCP{H 5 SMNEFHE &Y CCP L B 25 B B
F T HA 3 FhAEHIAY CCP {H ; CSP fx i ) i bk

B. Clarke (X+SE)Y

2 -1

2 Species P o/mol - m™ «s AQY LCP/pmol - m™ - s~ LSP/pmol - m™2 - 57!
EIHEE H. henryi 6.85x1.42a 0.024+0.002b 1.6720.03c 775.00+24.03a
M EE H. cavaleriei 7.24+1.42a 0.057+0.004a 55.74+0.71a 694.44+30.26b
BRI E S H. cavaleriei var. paucinervis 4.27+1.07b 0.018+0.001b 6.37+0.22b 628.57+17.90¢
LIREHE S H. rubribracteata 5.91+0.77ab 0.016+0.003b 9.34+1.75b 712.50+27.67b
LR EE H. follicularis 4.07+0.83b 0.020+0.003b 6.90+1.05b 707.14+21. 10b

D[] 51 o R [ (4 /N R ) — HE AR AE A [ il ] 25 B3 (P<0.05) Different small letters in the same column indicate the significant difference of
the same index among different species (P<0.05). P : Fx KOG 3% Maximum net photosynthetic rate; AQY : FUE TR Apparent quantum
yield; LCP; YG#M2 5 Light compensation point; LSP: Y& Light saturation point.
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Table 4 CO, response parameters in leaf of five species in Hemiboea C. B. Clarke ( X+SE) N

*8S

-1

Fh& Species CSPn/pumol + m™
2LIHEE H. henryi 5.63+1.37b
FMEFHEE H. cavaleriei 7.48+1.06b
BNKCEWTEE H. cavaleriei var. paucinervis 9.80+1.76a
TEEIHE S H. rubribracteata 5.70+1.42b
R E S H follicularis 6.55+1.15b

CE CCP/umol + mol™! CSP/pmol + mol ™!
0.011+0.001a 58.65+7.01c 1 120.00+72.63¢
0.008+0.001b 107.48+5.65a 1 475.00+152.63b
0.009+0.001b 93.01+10.52b 1 900.00+104.43a
0.007+0.001bc 57.53+9.66¢ 1 433.33+121.43Db

0.005+0.001¢ 133.15+11.29a 1 412.50+91. 65b

Y &5 AR /NG 2R Rl —HE BRTEAS [F) Rl ) 22 5 3% (P<0. 05) Different small letters in the same column indicate the significant difference of
the same index among different species (P<0.05). CSPn: CO, AN GG A3 R CO, saturated net photosynthetic rate; CE: B R Carboxylation
efficiency; CCP: CO, FMEE CO, compensation point; CSP: CO/f@?FH,v.’i CO, saturation point.
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