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Researches on photosynthetic characteristics of exotic plants Wedelia trilobata,

Pharbitis nil and Ipomoea cairica
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Abstract: The characteristics of photosynthetic physio-ecology of Wedelia trilobata, Pharbitis nil and Ipomoea cairica were
investigated. Results were as follows: (1) The three species had a strong capacity for CO, fixation, the maximum net
photosynthetic rate (Pn) of Wedelia trilobata was 22.1pmol/(m* « s), which was higher than that of Ipomoea cairica
(17. 2pmol/(m?* « s))and Pharbitis nil (16. 4pmol/(m* » s)). (2) The diurnal curves of Pn and transpiration rate (E) were
“twin-peaked”. The diurnal curves of leaf stomatal conductance (gs) were similar to E. which had a decrease in the diurnal
curves before and after midday. (3) Respiration rates (R) were highest at midday, whose diurnal curves were “single-peaked”.
The decreasing order of respiration rates was: Pharbitis nil>>Ipomoea cairica™>Wedelia trilobata. (4) Light saturation point
(LSP) and light compensation point (LLCP) of Wedelia trilobata were 1531pumol/(m? + s) and 20. Opmol/(m?* * s) respectively.
The LSP and LCP of Ipomoea cairica’s were 1146pmol/(m” « s) and 39. 3pmol/(m* * s)respectively, and that of Pharbitis nil
were 1261pmol/(m? « s) and 44. 1pmol/(m? + s). It suggested that the three species were intrinsically helophytic plant and had
the capacity in acclimation to shade environment, especially Wedelia trilobata had the widest range of light adaptation and
showed the strongest photosynthetic capability in strong light condition or showed a high quantum use efficiency (QUE) in
week light condition. The above information would be helpful for understanding about Wedelia trilobata in aspects of fast
growing ., great productivity and strong competition ability.
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Fig. 1 Changes in the photosynthetic rate in a day Fig. 2 Changes in the transpiration rate in a day
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Fig.3 Changes in the respiration rate in a day Fig. 4 Changes in leaf stomatal conductance in day
2.2

3 - s Farquhar Liz.1s],



10 : N 2337

7, 3 - s F
3.7092, r*=0.9515; F o 1.9074, r#=0.9716; F 1. 6271,
r'=0.9723, P (LSP)
=r W Tr
-—-_
= Wedelia trilobata —W— RN
w20 + —O— R 6 Wedelia trilobata
g Pharbitis nil sl —o= %:ff_:_# q
B sl —n— FREHR ) harbits i
g Ipomoea cairica 24l -k -
£ 5, Ipomoea cairica
§ 10 - : 3F
< w2+
R s &
L %]
o  Thessessscss ol  ossgpenssd l
1 i L 1 1 | 1 1 1
10:00 15:00 20:00 01:00 06:00 10:00 15:00 20:00 01:00 06:00
e Time Bt fa] Time
5 6
Fig.5 Changes in the temperature of air and leal in a day Fig. 6 Changes in the PAR of environment in a day
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Fig. 7 Photosynthesis-light response curves for leaves of Wedelia trilobata (a) , Pharbitis nil (b) and Ipomoea cairica(c) (The symbols

referred to the measured values and curves were fitted by Farquhar’s model)

2.3
s 3 ( PAR 160pmol/(m? * s))
Pn. . C & .3 Pn PAR y=A+Br(x
160pmol/(m* + s) PAR,y Pn),
( 8a) y=0.0596x—1.1921(G=0.9851,n=19), LCP=20.0pmol/(m?* + s)
¢ 8b y=0.0616x—2.4208(r=0.9922,n=18), LCP=39. 3pmol/(m? « s)
8o y=0.0606x—2. 6735(r=0.9874,n=20), LCP=44.1pmol/(m?* + s)
20. Opmol/(m* « s), s ; B=

0. 0596 . o



2338 24

= 10 dseRaA Wedelia trilobata 'O b Bnidd Pharbitis mit - HwRek Ipomoea cairica
:E’ B 8- 8
Z 6} 6 6
g4 a 4l
L oot 2+ 2+
g 0 »=0.0596x-1.1921 0 »=00616x-2.4208 ¥ =0.0606x-2.6735
& r=0985 r=0992 r=0.987
B 2 2 -2
ﬁ _4 1 1 1 1 1] L 1 1 _4 i L 1 1 1 1 1 J .4 1 1 1 1 1 1 1 1
0 20 40 60 80 100120140160 0 20 40 60 80 100 120140 160 © 20 40 60 §0 100120 140 160
K& A BATET PAR (pmol/(m?.3))
8 (a). (b (©) ( , )

Fig. 8 Quantum use efficiency (QUE) of leaves of Wedelia trilobata(a) , Pharbitis nil (b)and Ipomoea cairica(c) (The symbols referred to

the measured values and lines were fitted by linear)
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