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Effect of different light intensities on photosynthetic
characteristics and growth of Stephania kwangsiensis

JIANG Yun-Sheng, CHAI Sheng-Feng, TANG Hui*,
LI Hong, HUANG Xi-Yang, LI Feng

( Guanguzi Institute of Botany, Guangxi Zhuang Autonomous Region and the Chinese Academy of Sciences, Guilin 541006, China )
Abstract; Potted Stephania kuangsiensis seedlings were grown under 100%,50%,30% ,15% of natural light intensity.
It was found that with the reducing light intensity, the maximum net photosynthetic rate(Pmax ), light saturation point
(LSP), light compensation point(LCP) showed a trend of decrease-to-increase,and the apparent quantum yield(AQY)
under 30% and 50% of light intensity were significantly higher than those under 100% and 15% of light intensity. The
contents of total chlorophyll(Chl),chlorophyll a(Chla) ,chlorophyll b(Chlb)and carotenoid(Car)in leaves increased with
decreasing light intensity, while Car/Chl decreased under low light,and Chla/Chlb had no remarkably change. As the
light intensity decreased,the single leaf area increased and leaf mass per area(1.MA) decreased. The root tuber biomass
was the highest under 30% of light intensity. Therefore,it seemed that S. kwangsiensis had a wide range of light adapta-
bility, but its photosynthetic rate decreased when grown in either strong or weak light intensity,resulting in inhibition of
growth and biomass. 30% of light intensity was the best light environment for seedlings on the current growth season.
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Table 1 Gas exchange parameters of S. kwangsiensis grown under different light intensities
3T IR BREEHE RWE FHE FHAN N HeFM LS
RI(C%) Puax (gpmol « m2 « s1) AQY (umol » pmol?) LSP(umol » m2 « s1) LLCP(pmol » m? « s1)
100 8.77+0.99a 0.04440. 005ab 946.02+87. 60a 22.16+3. 14a
50 8.23+0.37ab 0.04840. 004a 811.33+70.22b 14.98+4.30b
30 6.9240. 45b 0.04940,.002a 657.96+17. 89¢ 8.984-3. 05¢
15 7.321-0.92b 0.0424-0.006b 818. 24 +40. 80b 10. 214-4, 38bc

H: HEANFHEIEERG0=3-5. ARFEXRREP=005KELEREX. TH.
Note;Data were means+SE(n=3--5). Different letters indicate significant difference at P<C0. 05 level. The same below. RI:Relative irradi-
ance; P.x:Maximum net photosynthetic rate; AQY; Apparent quantum yield; LSP; Light saturate point; LCP,Light compensation point,
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Fig. 1 Photosynthesis-light response curves of Stephania
kwangsiensis grown under different light intensities
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Table 2 Concentration and ratio of photosynthetic pigments in leaves of S. kwangsiensis grown under different light intensities

XTS5k Chla Chlb

Chl(a+b)

Car

RI (%) (mg + g DW) (mg + g! DW) (mg + g DW) (mg + g DW) Cha/Chb Car/Chl
100 14,7840, 32¢ 1.3340.09¢ 6.12+0. 40c 1.7640.17b 3.60+0. 13a 0.28940.018a
50 7.60+0.28b 2.0140.10b 9.6140. 38b 2.06+0.02b 3.7940. 04a 0.215+0. 006b
30 8.2041. 20b 2.1540. 29b 10.3541. 46 1.95+0. 31b 3.82:+0. 14a 0.18940. 004c
15 10.6031.01a 2.8830. 26a 13.48+1.27a 2.60+0, 36a 3.68+0.03a 0.192+0. 138¢
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Table 3 Single leaf area and leaf mass per area of Stephania
kwangsiensis grown under different light intensities

X R T A (em?) Hrt&E (g« em?)
RI(%) Single leaf area Leaf mass per area
100 57.56+5.01¢ 0. 0036 £0. 0004a
50 99.82+13.72b 0.003040. 0002b
30 129.19£10. 85a 0.0026+0.0002¢
15 135.23+16. 46a 0.002540. 0001c

F4 FAELBEET AMIABTRREDR
Table 4 Root tuber biomass of Stephania
kwangsiensis grown under different light intensities

X5 RICY) 4: ¥ B Biomass (g)

100 43.28+9. 49b
50 59.36:+11. 44a
30 65.17+7. 29a
15 48.75+9. 21b
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Fig. 2 Growing dynamics of Stephania kwangsiensis
root tuber grown under different light intensities
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