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Effect of light intensity and nitrogen level on growth and
biomass of Rauvolfia vomitoria
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(1. Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, Kunming 650223, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract A potted experiment was conducted to study the growth and biomass of Rauvolfia vomitoria plant under different light
intensities (15%, 40% and 70% of full sunlight) and nitrogen levels (15 g, 30 g and 60 g per plant). The results show that the growth,
individual biomass and biomass allocation are significantly influenced by light intensity and nitrogen level (P<0.05). The plant height,
ground diameter, relative growth rate of height and ground diameter (RGRy, RGRp) and individual biomass under 70% light intensity
are higher than those under 15% and 40% light intensity, and more biomass is allocated to underground plant part. The height, ground
diameter, RGRy, RGRp and individual biomass decrease with increasing nitrogen level under 15% and 40% light intensity. Under
70% light intensity, R. vomitoria plant grows best and individual biomass reaches the highest value of 559.6 g at 30 g nitrogen per
plant. At the same light intensity, root mass ratio (RMR) and root to shoot ratio (R/S) decrease with increasing nitrogen level. On the
other hand, specific leaf area (SLA4) and leaf mass ratio (LMR) are highest at 15% light intensity and 60 g nitrogen per plant. Analysis
on individual biomass, RMR, R/S and growth characteristics including height, ground diameter, RGRy, RGRpreveals that 70% light
intensity and 30 g nitrogen per plant combination yields the optimum condition for R. vomitoria plants.
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Fig. 1 Monthly changes of plant height and ground diameter of R. vomitoria under different light intensities and nitrogen levels
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Tab. 1 Two-way ANOVA analysis on the effects of light intensity and nitrogen level on plant morphological traits of R. vomitoria
B iz
RGR RGR SLA
A3 Height Ground diameter i P
Treatment
F P F P F P F P F P

JE Light intensity 79.518 <0.001 87.773 <0.001 31.327 <0.001 59.359 <0.001 93.459 <0.001

fiti%& i Nitrogen level 25.545 <0.001 17.363 <0.001 19.338 <0.001 11.857 <0.001 8.244 0.001

Jea <% B Light intensityxnitrogen level 6.082  <0.001 4.154 0.005 5.779 0.001 3.418 0.014 0.998 0.422
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Fig. 2 Plant morphological traits of R. vomitoria under different light intensities and nitrogen levels
Bl A YRR HE RS, n=5~8, 7 [H| 0 7R AR [F] D638 T A ) it L =22 8] (4 22 57 . 3 (P<0.05), & 3 [, Values are meantSD, n=5~8.

Different letters indicate significant difference (P<0.05) among the nitrogen levels at the same light intensity. The same as the Fig. 3.
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Tab. 2 Two-way ANOVA analysis on the effects of light intensity and nitrogen level on biomass and biomass
allocation of R. vomitoria plant

LR A

RMR LMR SMR R/S
4t Individual biomass
Treatment F P F P F P F P F P
JGi# Light intensity 167.300 <0.001 74.683 <0.001 52.656 <0.001 7.199 0.002 62.926 <0.001
Jifi % i Nitrogen level 22.640 <0.001 124.500 <0.001 40.092 <0.001 5.685 0.005 102.858 <0.001
N =
o eEgER 15661  <0.001 6.583  <0.001 0655  0.626  3.023  0.024 7033 <0.001
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Fig. 3 Biomass and biomass allocation of R. vomitoria under different light intensities and nitrogen levels
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