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Effects of different light intensities on Strobilanthes cusia photosynthetic
characteristics in Fujian Province

NING Shu-Ju, ZHANG Ying-Jiao, LIN Jian-Yong, WEI Dao-Zhi
(School of Life Sciences, Fujian Agricultural and Forest University, Fuzhou 350002, China)

Abstract “Jian Indigo” made from stem and leave of Strobilanthes cusia is one of the genuine drugs in Fujian Province. S. cusia
original plant occurs in dank conditions and grows in forests or generally shaded conditions. Although light intensity is the main
cultivation factor of S. cusia, studies on the characteristics of S. cusia photosynthesis under different light intensities were limited.
Hence studies on different light intensities (full sunlight, 30% sunlight and 6% sunlight) were carried out to investigate the effects
of light intensity on photosynthetic characteristics of S. cusia in Fujian Province. Results showed that diurnal variations in
photosynthetic rates under three treatments tracked di-peak curves. Among the three light intensity treatments, the rate of
photosynthesis was highest in the 30% sunlight treatment. Compared with natural light (full sunlight), the 30% and 6% sunlight
treatments had higher Fm, Fv/Fo, Fv/Fm, Yield, gP and lower gN. Under shaded conditions, photosynthetic rate of S. cusia
increased with increasing chlorophyll a/b and photochemical activity in the light response centre, and decreasing light compensa-
tion point. Enhancing light energy conversion efficiency rate in photosynthetic system in compensation of insufficient light energy
in low light intensity conditions also increased S. cusia photosynthetic rate. There existed a little correlation between
photosynthetic rate and stomatal conductance in S. cusia, which suggested the non-stomatal factors were the main drivers of
photosynthesis in shaded conditions. It was further noted that shading significantly increased the sensitivity of stomata to light
intensity. While the effect of light intensity on leaf indigo content was not obvious, indirubin content under full sunlight was
higher than under shaded conditions. The 30% sunlight treatment in intercropping conditions or under tree shades was most
suitable for the growth and medicinal component accumulation of S. cusia in Fujian Province.
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Fig. 1 Diurnal variations in photosynthetic active radiation (a) and leaves temperature (b) of S. cusia leaves under difference light
intensities
100% 30% 6% 100% 30% 6% 3 s 100%, 30% and 6% mean the treatments of 100%,

30% and 6% full sunlight, respectively. The same below.
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Table 1 Characteristics and contents of chlorophyll of S. cusia leaves under differences light intensities
2 b alb
Light intensity Lf:;g;a Lizf(';v\:]i)g]ht E:ll::;ﬁlg{gﬁ [CIE::;?%(I;:};}JI)? Chloroghyll a/b
100% 100% full sunlight 38.847+3.262Cc 0.861+0.041Cc 0.08+0.001Cc 0.05+0.003Cc 1.71b
30% 30% full sunlight 84.061+£8.396Aa 1.914+0.117Aa 0.91+£0.007Aa 0.38+0.020Aa 2.38ab
6% 6% full sunlight 80.476+7.135Ab 1.675+0.134Bb 0.55+0.027Bb 0.22+0.032Bb 2.61la

0.01

0.05

Different capital and small letters indicate significant difference among treatments

at 0.01 and 0.05 levels. The same below.
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Fig. 2 PAR-Pn curves of S. cusia leaves under difference light
intensities
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Table 2 Changes in photosynthetic parameters of S. cusia leaves under difference light intensities

L . Max1mum.net Light compensatlon Light sa'turatlon Apparent quantum field  Dark respiration rate
Light intensity photosynthetic rate point point [ 1(COy): & [ 1(COmm ']
[umol(COz)-mfz-sfl] (umol-m’z-sfl) (p.mol-mfz-s’l) pmo 2) umo pumo 2ym s
100% 100% full sunlight 0.27+0.02 641.31+£21.06 1 233453.65 0.004+0.000 7 2.30+0.09
30% 30% full sunlight 6.57+0.32 54.83+2.19 1 100£31.31 0.031+0.001 0 1.71£0.05

6% 6% full sunlight 4.67+0.14 52.00+1.08 1 125+£29.76 0.012+0.000 5 0.65+0.02
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Table 3  Correlation among photosynthetic parameters in S. cusia leaves under different light intensities
Light intensity Pn-Ci Pn-Gs Gs-Ci PRPi-TI Tt-Gs PRPi-Gs
100% 100% full sunlight 0.1499 0.641 0 02723 0.8756 0.759 3 0.603 8
30% 30% full sunlight —0.146 8 0.199 1 -0.114 9 0.692 8 0.899 7 09135
6% 6% full sunlight 03316 -0.3850 -0.147 5 0.586 6 09727 0.758 5
Pn-Ci  Pn-Gs Gs-Ci PRPi-TI Tr-Gs PRPi-Gs CO,
CO, Pn-Ci, Pn-Gs, Gs-Ci, PRPi-Ti, Tr-Gs and

PRPi-Gs show the correlation between net photosynthesis rate and intercellular CO; concentration, net photosynthesis rate and stomatal conductance,
stomatal conductance and intercellular CO, concentration, photosynthetically available radiation and temperature of leaf, transpiration rate and
stomatal conductance, photosynthetically available radiation and stomatal conductance.
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Table 4 Characteristics of the chlorophyll fluorescence in S. cusia leaves under difference light intensities
PS PS
Light intensity Fo Fm Fv/Fo Fv/Fm Yield qP gN 1—(qP/gN)
100% 100% full sunlight 202.19Aa  582.58Bc¢ 1.83Cc 0.65Bc 0.47Cc 0.68 Bb 0.85Aa 0.20
30% 30% full sunlight 207.04Aa  741.38Bb 2.89Bb 0.76Ab 0.58Bb 091 Aa 0.44Bc -1.07
6% 6% full sunlight 211.86Aa 1020.11Aa 3.99Aa 0.80Aa 0.63Aa 0.81 ABa 0.51Bb -0.59
040 1 —e— 100% 0.08 -
035 —=—30% 0.07
0.30 —— 6% 0.06

0.25
0.20
0.15
0.10
0.05

A

Content of indigo-blue (%)

0.05
0.04
0.03
0.02
0.01

REASTE

Content of indigo-red (%)

0 L L ' ' L L
07-01 07-11 07-21 07-31 08-10 08-20 08-30

H#A(A -HB) Date (month-day)

B5 AREABOEMREEE. RELINS

87-01 07-11 07-21 07-31 08-10 08-20 08-30

BT

Fig. 5 Changes of indigo-blue and indigo-red contents in S. cusia leaves under difference light intensities
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