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Abstract: Teirastigma hemsleyanum has obvious pharmacological effects on inhibitting tumor cell proliferation
and migration clinically. It is on the verge of extinction with the increasing demand over the past decade, so
bionic planting is imperative to meet the medical needs. In this paper, we explored suitable light intensity con-
ditions for the T. hemsleyanum growth by consideration that T. hemsleyanum grows in the forest wildly and is
sensitive to strong light. Two-year-old T. hemsleyanum cuttings were shaded with different gradients treatment

as test materials. The shading gradients were set as full light (ck), shade 30%, 50%, 70% and 90%. The re-
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sponses of photosynthetic characteristics to light intensity were analyzed in different growth stages (rapid
growth period and slow growth period). Following indicators were also measured: contents of photosynthetic
pigments were determined by 95% alcohol extraction; light photosynthetic rate (P,), stomatal conductance
(G,), intercellular CO, concentration (C;) and transpiration rate (T,) were measured by LI-6400XT portable
photosynthesis system; light response curve (L), light compensation point  (Lcp), quantum efficiency (A ),
dark respiration rate (R;) and maximum net photosynthetic rate (P,,) were calculated, and the light response
curve was fitted. Results showed that trends of chlorophyll a (Chla), chlorophyll b (Chlb), total chlorophyll
(Chl) and carotenoid (Car) were increased with the increase of shade gradients, but the contents of photosyn-
thetic pigment changed little in different periods; most photosynthetic indices also showed increasing trends
with the increase of shading gradients, reached the maximum values in the treatment of 70% shade, then re-
duced, the values of rapid growth period (P, was 4.19 pmol -m™2+s™, G, was 53.54 mol-m™=-s™, T, was 0.98

1 and P, was

mmol *m?+s7, Ly was 340.49 pmol -m=+s7", Ay was 0.18 mol -mol™, Ry was 1.20 pmol -m™-s
5.34 pmol -m?-s™) were 41.67%~67.26% higher than those of slow growth period (P, was 1.74 pmol-m™-s™,
G, was 17.53 mol-m™-s™, T, was 0.36 mmol-m™+s™, Ly was 159.28 pmol-m™-s™, A was 0.06 mol-mol™, R,

T and P, was 2.45 pmol-m™?-s™); C; and L¢ showed trends of decreasing first and then

was 0.70 pmol -m~-s
tending to be stable. It showed that the photosynthetic activity decreased and plant growth slowed down with
unsuitable environmental conditions such as strong light, high temperature and low humidity. The analysis of
results indicated that the growth of 70% shading was appropriate in different growth periods. This paper dis-
cussed the relationship between physiological characteristics and light intensity of T. hemsleyanum in different
growth periods, enriches the research results of physiological aspects, and provided basic theory for artificial
cultivations and under-forest-cultivation. [Ch, 4 fig. 2 tab. 33 ref. ]
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Table 1  Effects of different light intensity on photosynthetic pigments content of Tetrastigma hemsleyanum with different light intensity
treatments
— BN R S 2
Wiz J(mg-g™) w sz / (mgrg™) w g/ (mg-g™) w sy x/(mg-g™) ek ab
[-c 0.47 = 0.05 be 0.07 + 0.01 ¢ 0.54 + 0.07 cd 0.15 £ 0.01 ed 7.06 +0.39 a
I-30 041 +0.04 b 0.06 + 0.01 ¢ 0.47 +0.05d 0.13+0.01d 6.95+0.54 a
I-50 0.54 £ 0.05 ¢ 0.09 + 0.01 b 0.63 + 0.06 ¢ 0.17 £ 0.04 ¢ 598 +0.11 b
I-70 0.66 + 0.05 d 0.12 + 0.01 a 0.77 + 0.06 b 0.20 £ 0.01 b 5.66 = 0.28 b
I-90 0.81 £0.03 a 0.13 + 0.01 a 0.94 + 0.04 a 0.26 + 0.005 a 6.27 +0.30 b
T -ck 041 +0.02 b 0.06 = 0.02 0.47 + 0.06 ¢ 0.14 £ 0.02 ¢ 7.49 £ 040 a
I-30 0.37 +0.04 b 0.05 + 0.03 ¢ 0.42 +0.04 ¢ 0.12 £ 0.03 ¢ 721 £0.50 a
I1-50 0.60 = 0.04 ¢ 0.10 £ 0.03 b 0.70 = 0.05 b 0.21 £0.03 b 586 +0.12 b
I-70 0.70 = 0.04 d 0.13 +0.02 b 0.82 + 0.06 a 021 £0.02 b 555+030b
Ir-90 0.84 £ 0.03 a 0.14 + 0.03 a 0.98 + 0.04 a 0.27 £ 0.01 a 6.15+032b
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Figure 1 Net photosynthetic rate (P,)-light response curves of Tetrastigma hemsleyanum with different light intensity treatments
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Table 2 Characteristic parameters of photosynthetic response curve of Tetrastigma hemsleyanum with different light intensity treatments

WE S Ak 1/ % UaiE
Lg/(pmol - m=2-s7") Lep/ (pmol -m™>-s7") A o/ (mol - mol™) R/ (pmol-m?2-s™) P,/ (pmol -m=-s7")
I -ck 97.36 + 19.23 ¢ 12.67 + 2.31 ab 0.070 + 0.020 b 0.88 £ 0.03 b 288 +1.05b
I-30 88.58 + 14.68 ¢ 14.65 + 1.16 a 0.060 + 0.010 b 0.87 £0.15b 273 £0.73 b
1-50 22448 + 2494 b 12.66 + 3.05 ab 0.080 + 0.030 b 0.82 + 0.25 ab 353+083b
1-70 340.49 = 32.11 a 8.66 + 4.17 be 0.180 = 0.070 a 120 £ 041 b 534 £ 1.00 a
1-90 24495 + 33.03 b 699 + 1.73 ¢ 0.050 + 0.020 b 042 +0.16 a 3.73 + 0.89 ab
I -ck 76.71 = 3.06 ¢ 26.68 = 10.27 a 0.030 + 0.010 b 0.60 = 0.05 b 1.19 £ 034 b
-30 66.05 = 0.01 ¢ 18.68 + 5.03 ab 0.030 + 0.006 b 0.57 £ 0.08 b 1.21 £ 030 b
I-50 86.61 + 23.87 be 14.66 + 4.16 be 0.040 + 0.002 ab 0.58 £ 021 b 1.88 + 0.68 ab
Ir-70 159.28 + 10.36 a 13.33 + 4.61 be 0.060 + 0.006 a 0.70 £ 0.27 b 245+ 0.71 a
Ir-90 105.97 + 11.22 b 534 +4.17 ¢ 0.041 + 0.026 ab 0.17 £ 0.12 a 1.38 £ 0.54 b
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Figure 2 G, responded to light intensity of Tetrastigma hemsleyanum
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Figure 3 C; responded to light intensity of Tetrastigma hemsleyanum
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Figure 4 T, responsed to light intensity of Teirastigma hemsleyanum
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