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Abstract; The mature Tapiscia sinensis ,Quercus fabri and Betula lumini fera which grew in the Yushe Na-
tional Forest Park of karst plateau area were selected as experimental materials. Differences of photosyn-
thetic inorganic carbon utilization traits between these three species were analyzed through the determina-
tion of photosynthesis, chlorophyll content, chlorophyll a fluorescence (Chlf), carboxylation efficiency
(CE) ,respiration rate (Resp) ,carbonic anhydrase activity (WA) and stable carbon isotope ratios (3" C),so
as to select appropriate plants for community construction, finally achieve the recovery and restoration of
this ecological environment. Results showed that: (1) T. sinensis, Q. fabri and B. lumini fera were widely
distributed. The optimal soil pH for T. sinensis was 4. 5—5. 5,while Q. fabri would prefer neutral to sub a-
cidity soil and fertile acidic erinaceous soil was good for B. lumini fera. Q. fabri and B. lumini fera were re-
sistant to drought and barren,but T. sinensis was not resistant to drought and high temperature. (2)P,, T,
and G, of leaf of T. sinensis were significantly higher than that of Q. fabri and B. lumini fera. The P, , T,
and G, in B. lumini fera and Q. fabri were only 69.5% ,48.2% ,66.7% and 28.6%,21.7%,22.2% of T.
sinensis,respectively. The chlorophyll content of B. lumini fera was twice of that in T. sinensis and Q. fab-
ri,but WUE of them had no significant difference. (3) Net photosynthetic rates in leaves of these three
plant species increased as CO, concentration increased, but the CO, compensation and saturation points be-
tween these three plant species were significantly different. CO, compensation points of T. sinensis and B.
lumini fera were lower than 50 pmol « mol™ ', while compensation point of Q. fabri was between 250—300
pmol » mol™'. CO, saturation point of T. sinensis was approximately 1 200 pmol « mol™', B. lumini fera
was approximately 2 300 pmol » mol ', while saturation point of Q. fabri was significantly higher than
2 300 pmol *« mol '. (4)CE,Resp and CA activities of these three plant species were in the order: T. sinen-
sis>B. lumini fera™>Q. fabri;while §°C of T. sinensis was the lowest, while the values of 8" C of B. lumi-
ni fera and Q. fabri were higher. CE, Resp and CA activities in Q. fabri and B. luminifera were only
5.1%,25.7%,4. 0% and 45. 3% ,54. 6% ,6. 8% of T. sinensis, respectively, and they varied significantly
with different plant species. The values of §°C of Q. fabri and B. lumini fera were significantly higher than
that of T. sinensis. The results indicated that T. sinensis could obtain inorganic carbon from atmospheric
CO, or intracellular bicarbonate by CA with higher activity and its CO, utilization ability and inorganic car-
bon assimilation efficiency was also higher,as a result,its production was higher. B. lumini fera could only
absorb inorganic carbon from atmospheric CO, ,but it had higher CO, utilization ability,its production was
lower than that of T. sinensis but higher than that of Q. fabri. Q. fabri could only absorb inorganic carbon
from atmospheric CO, too,its CO, capture and utilization ability was also lower than that of T. sinensis and
B. lumini fera. Its requirement of inorganic carbon was the least. So it grew slowly,and its production was
the lowest.
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Table 1 Comparison of ecological characteristics in three woody plants
i H Item HRESH T. sinensis F#E Q. fabri LM HE B. lumini fera
Fisthd Relict plant J& Yes 7 No 7 No
L[] 43 A WiV ILVE AL U =/ ) P L 5 LB P Zhejiang, Jiangxi, Hubei, Sichuan, Yunnan, Guangxi, Guizhou,
Common distribution Shaanxi
NG TN R AR W LR A R LIRS AR

Different distribution Anhui, Fujian, Hu’ nan

SEVe | MR 5 R Mk ML I R

Jﬁﬁﬁ%t . Cold, high humidity. subacidity soil,
eslista high altitude
R R R LT 5.9 High temperature,

Not resistant drought, waterlog

Anhui, Fujian, Hu” nan, Jiangsu.
Henan.,Guangdong
BT R B 5 0 A XL 5
R M 1 32 . = ¥ #& Cool, drought,
barren, pollution, dust, wind, subacid-
ity soil, high altitude

#AE B Transplant, waterlog

Hif.J" 7% Gansu,Guangdong

T2 2% e ERED L &
# #& Drought, barren, humidifica-
tion, fertile acidic arenaceous soil,
high altitude

BA S L& Ji& .35 Darkness, high tem-
perature, waterlog
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Table 2 The photosynthesis related parameters in leaves of three woody plants

Z# Parameter

RESW T. sinensis

FIAR Q. fabri

ZLIMME B, lumini fera

HOLEME P,/ (umol » m™2 « s71) 19. 754:0. 590a 5. 6420, 830c
ZEWEHEE T, /(mmol e m 2+ s 1) 2.76+0.120a 0.6040.010c
SALGE G/(mol e m™2 « s 1) 0.27240.001a 0.06=40.009¢
7K 43 F) Fi 4% WUE / (mmol + mol 1) 7.1920. 490a 9.45+1.520a
M43 & & 1 Chlorophyll content/(mg « g~ 1) 1.5640.003b 1.56+0.003b
JRG N /KT8 Fy/Fu 0.82+0.002a 0.77%0.003b
WIthR e Fo 625.08+14.640b 703.66+5.211a

13.72+1.030b
1.33+0.070b
0.184+0.007b
10.27+0. 230a
3.0840.003a
0.837+0.002a
. 34+18. 868c

T R A £ AR R 25 (n="5) s [A] 47 A [l 51 6 7% ) b ]

1E0.05 K FAEAE R EPERE S, TR,

Note: The data are mean®=SE(n=25) ; The different letters in the same row indicate significant difference at 0. 05 level. The same as below.
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Table 3 The carbon assimilationrelated parameters in leaves of three woody plants

%% Parameter

RESR T. sinensis

HAE Q. fabri

SLMHE B. lumini fera

B REE G R Ao/ (pmol e m™ %« s71)
BALBCR CE/(upmol * m™2 « 57 1)
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ZWe £1 W18 (Petrocosmea ginlingensis W. T. Wang) , S J& T3 B & Fh o 41 88 & 2 A& 70 A e AL % 10
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EHERS 2. F T AR R . MR Y 5 mm, TS EMEFOTRM B AT AR/ B, B 8~9
o £ WEAE S I N BB 5 LR SR rh A A7 BB (P sinensis Oliv. ) B X2 5 AL SR NI L E .
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