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FHE: SHIRTTR FIAE S S BB AR AE T 2 ZEIRES R 7 [0 B, 3% 4% Ethier & Livingston. Ellsworth £l Sharkey % 3 fi
AR LA TR E PO R A SRR VE X 8 Rl AR A-Ci k. 45 W], F Ethier & Livingston BAYILLA 1K) A-Ci i
LT T Ellsworth B3UAN Sharkey #5%8¢, 5 /7 21K k2 R H(R?) 7 0.98~0.99 (P<0.01). A Ethier & Livingston #:744LL4 1]
Vemax Fll Jmax K&, HIRXAAEEE X 2 LW 027 AL, HAEECT SREAE YR E A% (Eucalyptus grandis >E.
urophylla). 5 7% X AR X & H AP 6B IE S B0V emax,25 FIT Imax 25) 15 25 A0 B R - 38K 4 25 1 5 W 35 M 95 (P < 0.05)
BrRAEATE X 2 LY Imaxzs 51, BBV ERESES LHOK A TN R KT H SHERREZR, RWKEER
FE ST AR Vemax.25 F1 Jmax,25 FIEZ I 58 T 35 K & .
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Studies on Optimal Photosynthetic Biochemical Model and Photosynthetic
Characteristics of Typical Plants in Karst and Non-karst Regions

NI Long-kang*, HE Wen!, HUANG Ke-chao?, GU Da-xing*", HUANG Yu-ging®"

(1. Guangxi Key Laboratory of Plant Conservation and Restoration Ecology in Karst Terrain, Guangxi Institute of Botany, Guangxi Zhuang Autonomous
Region and Chinese Academy of Sciences, Guilin 541006, Guangxi, China; 2. Key Laboratory of Environmental Evolution and Resource Utilization of the
Beibu Gulf, Ministry of Education & Guangxi Key laboratory of Earth Surface Processes and Intelligent Simulation, Nanning Normal University, Nanning

530001, China)

Abstract: The aim was to screen the optimal model in fitting photosynthetic CO; response curve (A-Ci curve) of
plants in different habitats, three biochemical models, including Ethier & Livingston, Ellsworth, and Sharkey
model, were used to fit the A-Ci curves of 8 typical plants in karst and non-karst regions of southwest China. Then
the photosynthetic parameters and their response to main environmental factors were analyzed. The results
showed that Ethier & Livingston model was better than the other two models in fitting A-Ci curve of 8 typical
plants, with determination coefficient (R?) from 0.98 to 0.99 (P<0.01). The photosynthetic parameters (Vcmax and
Jmax) fitted by Ethier & Livingston model had no significant differences between karst and non-karst native plants
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(P>0.05), but both of them were significantly lower than that of Eucalyptus grandis <E. urophylla. Moreover,
Vemax,25 and Jmax,25 OF Karst and non-karst native plants were significantly correlated with air temperature and soil
water content (P<0.05). However, the determination coefficients (R?) between air temperature and Vcmaxz2s Or
Jmax,25 were higher than that between soil water content and Vcmax2s/Jmax2s for all plants except of Jmaxz2s Of
non-karst native plants. Therefore, these indicated that the influence of air temperature on Vemax2s and Jmax2s Of

typical plants in this area was stronger than that of soil water content.
Key words: Karst; Photosynthetic biochemical model; Photosynthetic character; Environment factor
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Fig. 1 A-Ci response curves of 8 plants by different fitting methods. P,: Net photosynthetic rate; o: Actual value; ......: Ethier & Livingston model; - Ellsworth

model; o: Sharkey model.
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Fig. 2 Vemax2s and Jmax,25 Of Species in growing season. 1: Eucalyptus grandis x<E. urophylla; 2: Castanopsis fissa; 3: Castanea henryi; 4: Schima superba; 5: Bauhinia
championii; 6: Sageretia thea; 7: Xylosma racemosum; 8: Paliurus ramosissimus; 9: Karst plant; 10: Non karst native plant; 11: Non karst exotic plant.

Different letters upon column indicate significant differences at 0.05 level.

1 A FAHXAEY Vomax,2s M Imax,2 5l LRI LHEEK B R R R

Table 1 Correlation between plant Vemax 25 and Jmax 25 and temperature and soil moisture content in Function relation

)4 752 Regression equation R? P
VRSN RAE) Vemax,25 IR Temperature y=0.9483x+39.318 0.99 0.00
Non karst exofic plant Vomaxzs 34k it Soil moisture y=-0.5046x+76.553 0.27 0.18
Jmax,25 iR Temperature y=4.5817x+21.585 0.97 0.00
Jmax25 5K E Soil moisture y=-1.8862x+187.57 0.16 0.25
A% 2 Y Vemax,25 i Temperature y=2.0674x+0.0547 0.67 0.00
Non karst native plant Vemax.25 T HEF/KE Soil moisture y=-4.2612x+201.07 0.21 0.00
Jmax,25 % ¥ Temperature y=2.5842x+21.485 0.56 0.00
Jmax 25 3K E Soil moisture y=-4.1870x+244.37 0.60 0.00
L) Vemax,25 MEFE Temperature y=1.2607x+9.3028 0.90 0.00
Karst plant Vema25 447k it Soil moisture y=-0.8481x+3.8899 0.29 0.03
Jmax,25 iR Temperature y=2.9221x+9.998 0.95 0.00
Jmax,25 5K E Soil moisture y=-2.1042x-8.8123 0.35 0.02
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B3 5 U H R R B 2 A IR ZIS2 M o V emax & THAIHZ
FRbE 1,5- MR EE S EANE R B KM, iR
FERZIAAEK o Krischbaum S84 T8 1 4772 1h 18 2 b iR
FEARAL 5 S R ZRI), HEA)1Y) Rubisco FR AL S B B
UL FEE B v T AR e,k ) — o ek FEE I SR R R
KB g AR ARG SOBET NI, I e (iR B 2 4R
K45 CO, WM 5 Rubisco [RITE 1R, AHfF 7t
MY GE R SHEE 7 BRI AR B, 6
WRAEHEYICZAEETEEY, Vemaxos F1 Jmaxs 5
T2 35 S A B A 9% (P <0.01) 0 AFE 2 FT I, Viemax,2s
HRERWETTEY, E5E 2 TEYRE R
K UEHAEATE 2 LI Vemax2s X H 58 i FE 1 1A
N B YRR o AR BRI Vemax 25 518 BE A&
TR RN, RN, R REMRDGERE
D132 FERE MR /)N, AR RO IR FE VO N PR R
mKF SR TR B IR R 9 I M fE
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MHDCA A A, HATAER 2 LM AEE
RE TR, R ER B R A TR
IKAP26), 33X 5 A 5T 45 S — B A VE I Vemax 25
XTI B U S T R B, (AR TIEEE
2 LAEY), Ul A A YK A KA SR A
A, OX T B R RS R A R R I
Rifesy. LIES/KESABHEYMESEZ LHE
W Vemax,25 1 Jmax, 25 [ AH 5& P 18 I8 35 K P (P <
0.05), {HEEAK | 3585 /KEXAEY) Vemax2s AT Imax2s
M s2m 0 BN T IR, ROMAEE IR T 2 52
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