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Primary study on the photosynthesis and the
water use efficiency of Gymnema sylvestre
under two soil water contents
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Abstract; The research of photosynthesis physiological characteristic and the water use efficiency of one-year-old
Gymnema sylvestre growing in the soil under two water contents was conducted by using the portable LI-6400 photo-
synthesis determining system. The results were showed: (1) The light saturation point, the compensation point,and
the apparent quantum use efficiency for the leaf of G. sylvestre were 200~400 umol * m2 « s'1,12,188 0~12. 559 3
pmol « m2 « 1,0, 047 2~0, 050 8 mol » mol™! respectively,indicating G. sylvestre to be heliophyte, but with strong abili-
ty to use weak light. (2)The CO; compensation point is 70, 97~73. 75 umol * mol? ,the CO;, saturation point is 1 115, 51
~1 687. 99 umol « mol? ,the carboxyl efficiency is 7, 35X 163 ~8. 64 X103 pumol « m? » s1,indicating G. sylvestre to be
C; plant. (3)The most effective time to use water is 10:00 am and 4:00 pm. (4)G. sylvestre had higher Pm,a and LSP

but a lower LCP in high water content soil than in low water content soil indicated the fact that,when the water content
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was higher,G. sylvestre had stronger ability to use weak light and could effectively use the entire sunshine, well grown

and with a strong photosynthesis power; when the water content was lower, with a small CO; compensation point,it could

use the low CO; concentration and had a high efficiency to absorb water.

l Key words: Gymnema sylvestre; light compensating point LCP; apparent quantum use efficiency; carbon dioxide

compensating point; water use efficiency
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Fig.1 The light response curve of photosynthesis of
G. sylvestret under two soil water contents
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Table 1 The character parameter on photosynthesis-
light response curves of G. sylvestre
under two soil water contents

HEKE O

Soil water content

Wi H Item

16. 82 9.43
A AR Pm(pmol CO «+ m2 +s1) 3.6737 3.283 8

KWAAEFHAME a(mol » mol!)  0.0508 0.047 2
FIWNA BT Apparent quantum yield  0.063  0.060 1
™ BF Protruding degree 0.9343 0.9744
R Square 0.9889 12,5593
Kk 25 LCP (pmol « m2 « s1) 12.188 12.559 3
FH MK LSP(umol « m2 « s1) 400 200

FEUE & Rd (pmol COz + m2 + s1)  -0.611  -0.59

2.2 kB ERAK CO, MR # 2%

MNE 2FH,CO, WEERRLEL 0~1 000
pmol « mol* (S, 9. 43%) 1 0~1 200 pmol « mol*
(S. 4 16.82%),Pn 5 CO, W FEL MK, X—
SE5HEREMYMKETE 0~400 pmol » mol' Pn 5
CO, IEEBLRBEMRXAKAHF. HE CO, IENF
HoPn AR, % CO, ¥EXE 111269 pmol +
mol? (S, % 9.43%) 1 1 678, 48 pmol « mol™ (S, X
16.82%0) B}, Pn # F 1 f1, CO, ¥ HE XF 1 112. 69
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Fig.2 The CO; response curves of photosynthesis
about G. sylvestre under two soil contents
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B, XRENLEEKRERA BTSN R B
FEMFH, AR ER/PCH 0.015 2), TS FLIE
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Table 2 The COz curves’ character parameter of photo-
synthesis of G. sylvestre under two soil water contents

bt =9 & A7)

BH Soil water contents
Item

16. 82 9,43
BB y=7.35X  y=8.64X
Regress equation 10 x-0.307 103x-0. 365
H % R EX Correlation coefficient 0.98 0.96
—RRFTRB Y=-3.24X Y=-6.34X

106x2+1.09 1052 +1.41
X102x-0.7 X10%x-0.97

R Square 0.98 0.91

Unitary quadratic equation

CO; M2 CO:2 carbondioxide 73.75 70. 97
compensation point(pmol ¢ mol!)

Y6 WP I i3 38 Respiration -0.79 -0, 97
velocity is sunlight (gmol CO; * s) .
1% #. Carboxyl 7.35X10%3 8.64X1073
efficiency (mol * m% « s1)

HuF M4 i % Saturation 8.48 6.91
photosynthesis speed(pmol COz ¢ s)

CO: il & CO; saturation 1678.48 1112,69

point(umol ¢ moll)
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