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Fig.1 Effects of different light intensities on ground
diameter, height and crown width of I. hainanensis
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Note: ns indicates no significant difference between different
treatments, similarly hereinafter.
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F1 AEERBEEERILEM 5 IEREE
Tab. 1 Effects of different light intensities on leaf traits of /. hainanensis
JEHRGR T i 5k /g ThitE/g FKE% 1 A em? A (em? g ')
Light intensity Fresh weight Dry weight Water content Leaf area Specific leaf area
50 Y%L IRER 0.45+0.05° 0.05+0.01° 87.35+3.33° 15.70+2.11° 293.65+26.82°
20 %' R A 0.4620.05° 0.05+0.01° 88.17+1.53 17.49+£2.10° 325.67+20.87°

FE: MRV NE TR R — 48 b7 T A FARBE A JC 2.2 25 5 (P>0.05) . T IA].

Note: The same lowercase letters indicate no significant differences in the same index between different treatments (P >

0.05), similarly hereinafter.

JERESREE N S AL SR AR AL AN TR i 2N
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Fig. 2 Observation of leaf epidermis of I. hainanensis

—

under different light intensities
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WERW(E 4), 20% 6 RGE BT iR RUILE T
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25 ARAXREEINEERUELEEBESEN
BME  20% JEREGRE R4 EK a, 4K b, K0T
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Tab. 2 Effects of different light intensities on stomatal characteristics of 1. hainanensis

JeHERE RALEE/(Dmm?)  SSLAHCEE /um SSLARE R /um AL A pm? ST /%
Light intensity Stomata density Stomata length Stomata width Single stomata area  Opening stomata ratio
50% ' 5 B 127.86+5.32° 34.63+0.64° 26.47+0.40" 724.66+21.78" 89.704+2.81°
20%CHEGR L 179.87+6.81° 33.80+0.67° 22.32+0.41° 592.59£16.41° 79.80+7.56

TE: ARVNE PR R — 48 b5 T A R BE A 22 57 .32 (P<0.05), FIFl.

Note: Different lowercase letters indicate significant differences in the same index between different treatments (P < 0.05),

similarly hereinafter.
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Tab. 3 Effects of different light intensities on characteristics parameters of leaf cross-sectional structure of 1. hainanensis

T84 Index

50 %)GHRERE 50 %Light intensity

20 %)GHRERE 20 %Light intensity

A JEBE Thickness of leaf/um

B JEBE Thickness of upper epidermis/um
TR JZJEBE Thickness of lower epidermis/um
MR ZH 24U Thickness of palisade tissue/um
TR ZEE Thickness of spongy tissue/pum
Ml LY Palisade-to-spongy mesophyll ratio
FEWKJESE Thickness of midrib/um
LS SR JE B Thickness of vascular bundle/pum
ARJFFFIEEE Xylem thickness/um

1)l HBJEE Phloem thickness/pum

I F- B %5 & Palisade-to-leaf thickness ratio

M A BRMAEE Spongy-to-leaf thickness ratio

295.64+6.20°
10.12+1.01°

137.22+5.81°
141.76+7.22°

589.97+17.88"

333.87+10.28°
14.43+1.29*
5.86+0.70° 6.12+0.62°
166.13+5.80°
146.08+7.35°
1.02+0.09* 1.17+0.07°

656.43+£31.87°

107.57+12.06* 136.33+8.07°
97.37+11.50° 122.148.76*
10.20+0.76" 14.2340.87*
0.47+0.02° 0.50+0.01*
0.48+0.02° 0.44+0.01*
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Fig. 4 Effects of different light intensities on leaf color
parameters of 1. hainanensis
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Note: ns indicates no significant difference between different
treatments, and different lowercase letters indicate significant differences
in the same index different treatments (P < 0.05), similarly hereinafter.
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Tab. 4 Effects of different light intensities on photosynthetic gas exchange parameters of 1. hainanensis

JCMREE LA AR/ (umol - m2s™) KALFE/(mol-m2-s™)  HLAICO, MR/ (umol mol™)  Z&EE# %/(mmol-m™-s™)
Light intensity ~ Net photosynthetic rate Stomatal conductance Intercellular CO, concentration Transpiration rate/
50 % 3.59+0.33° 0.12+0.02° 299.97+9.59* 1.94+0.32°
20 % 6.50+0.36* 0.23+0.02* 317.324+6.11° 3.53+0.33*
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Tab. 5 Effects of different light intensities on light response parameters of 1. hainanensis

JCHERRAE  REITFHGE AR/ (mol-m s ™) F RKIEE A%/ (umol-m2-s™") HkME s /(umol-m™s™") FEH A/ (umol - m2-s™")

Light intensity  Dark respiration rate

Maximum net photosynthetic rate Light compensation point  Light saturation point

50 % 1.45+0.15*
20 % 1.34+0.08"

7.0942.25°
10.61+0.37°

22.11+£2.79* 1 026.83+124.10°

17.47+0.98* 1217.03+1.30°
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Effects of light intensity on leaf anatomical structure and

photosynthetic characteristics of Impatiens hainanensis
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Wang Jin*>’, Wang Zizhao™, Zhang Jinling
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Abstract: An attempt was made to investigate the physiological response of Impatiens hainanensis, the near-threatened extremely
small population, under the light intensity thresholds in habitat. I. hainanensis was treated with 50% light intensity (the maximum
threshold in the habitat) and 20% light intensity (the minimum threshold in the habitat) to observe its growth, leaf anatomical
structure, photosynthesis and fluorescence characteristics. The results showed that the ground diameter, height, crown width, leaf
area and specific leaf area of /. hainanensis under the 50% light intensity were lower than those under the 20% light intensity. The
stomatal density was significantly lower under the 50% light intensity than under the 20% light intensity, while single stomata
area was significantly higher under the 50% than under the 20% light intensity. Compared with the 50% light intensity, the 20%
light intensity significantly increased the leaf thickness, upper epidermal, palisade tissue and sponge tissue thickness. For leaf
color and photosynthetic pigment content, the values of the color parameters a* (green-red axis) were significantly reduced and H
(hue angle) significantly increased under the 20% light intensity compared with those under the 50% light intensity, and
chlorophyll a, chlorophyll b, and total chlorophyll contents were higher, indicating that leaves were greener under the 20% light
intensity. The net photosynthetic rate, stomatal conductance, transpiration rate and maximum photochemical quantum efficiency
exhibited a significant increase under the 20% light intensity, and the light saturation point under the 20% light intensity was
higher than that under the 50% light intensity, while the dark respiration rate and light compensation point under the 20% light
intensity were both lower than those under the 50% light intensity. It is concluded that the 50% light intensity (the maximum
threshold in the habitat) caused a certain degree of photoinhibition to /. hainanensis, while the 20% light intensity (the minimum
threshold in the habitat) could avoid photoinhibition and guarantee the efficient photosynthesis. Thus, the 20% light intensity was
more favorable to the growth and development of 1. hainanensis.

Keywords: light intensity; Impatiens hainanensis; anatomical structure; photoinhibition; photosynthetic response
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