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Effects of Different Habitats on the Phenotype and Photosynthesis Characteristics

of Polygonatum kingianum

GUI Qin.GUO Qi-qiang " ,XIE Na, YUAN Gang-yi,ZHANG Ya-qin,LUO Si-qiong, YAO Shan
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Abstract: Polygonatum kingianum is the first choice for planting medicinal plants under the forest for its
high medicinal value. In this experiment,2-year-old P. kingianum were planted in three habitats,including
forest edge,canopy gap and understory of Pinus massoniana plantations. By measuring the leaf morpholog-
ical characteristics, photosynthetic pigment mass fraction and photosynthetic parameters in different forest
habitats, the leaf surface morphology and photosynthetic function characteristics in different habitats were
compared and analyzed. The results showed that there were significant differences in leaf width and specific
leaf area of P. kingianum in different habitats, manifested as canopy gap—>forest edge=>understory. There
were significant differences in the mass fractions of photosynthetic pigments (chlorophyll a,chlorophyll b,
chlorophyll a+b and carotenoids) in different habitats, which were understory”>forest edge>canopy gap.
The diurnal variation of net photosynthetic rate of P. kingianum in different habitats showed a "double
peak" curve,and there was an obvious "midday break",in which the forest edge was caused by stomatal
factors; the canopy gap was affected by both stomatal and non-stomatal factors; in the understory,it was
limited by non-stomatal factors. The light compensation point and dark respiration rate of P. kingianum in
the canopy gap were lower, while the light saturation point,daily average net photosynthetic rate and maxi-
mum net photosynthetic rate were higher. It showed that it had stronger light utilization ability, that is,it

was more conducive to plant growth, Therefore.the best habitat for planting P. kingianum under the for-
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est was forest gap,followed by forest edge,and the worst in the forest.

Key words: Polygonatum kingianum ; photosynthetic characteristics; light response curve; habitat
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Table 1  Main factors of soil under the different habitats
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Fig. 1 The diurnal variations of P \x T, Ry and C, under different habitats
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Table 2 Effects of different habitats leaf surface morphology of Polygonatum kingianum (Mean=SE)
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Fig. 2 Effects of different habitats on the pigment content

in the leaves of P. kingianum
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Fig. 3 The diurnal variations of P . T .G and C; in the leaves of P. kingianum under different habitats (Mean=4SE)
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Table 3 Fitting parameters of P. kingianum photosynthesislight—response curves under different habitats
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Table 4 Linear correlations among photosynthetic variables and environmental factors of Polygonatum kingianum
AR T WA T HaE6BFR
HBE ZH
P, T, C, G, Pax T, Ry C, Chla Chlb Chlt
NS T, 0. 756 1
C, —0. 255 0.111 1
G, 0.594 0.770  —0.180 1
P \r 0.403 0.269 —0.845 0. 386 1
T, 0.457 0.277 —0.853" 0. 298 0.861" 1
Ry —0.596 —0.376 0.850" —0.454 —0.848" —0.975" " 1
C, —0.462 —0.767 —0.088 —0.828" —0.340 —0.034 0.145 1
Chla 0.985 1.000" 0.109 0. 846 0.063 0.559 —0.734 —0.893 1
Chlb  —0.723 —0. 844 0.461 —0.408 —0.606 —0.925 0.987 0.493  —0.832 1
Chlt 0.507 0. 329 0.969 0.795 —0.913 —0.582 0.380 —0.734 0. 350 0.229 1
Car 0.931 0.984 —0.090 0.723 0. 260 0.712 —0.854 —0.786 0.980 —0.926 0.157
RESR T, 0.712 1
Ci —0.69%4 —0.866" 1
G, 0.597 0.699 —0.415 1
P 0.538 0.783 —0.905"  0.309 1
T, 0. 316 0.388 —0.686 0. 040 0.861 1
Ry —0.398 —0. 605 0.777  —0.384 —0.897" —0.923"" 1
C, —0.435 —0.706 0.325 —0.951""—0.272 0.073 0. 286 1
Chla  —0.413 0.570 0.026  —0.985 0.275 —0.138 0.280 —0.185 1
Chlb 0.981 0.669 —0.979 0. 058 0.873 0.996 —0.999" 0.999" —0.229 1
Chlt 0. 368 0.987 —0.701 —0.809 0. 883 0.616 —0.496 0.579 0.695 0.541 1
Car  —0.358 0.618 —0.035 —0.994 0.333 —0.078 0.222 —0.125 0.998"° —0.170 0.737
N T, 0. 692 1
C; —0.950"" —0.510 1
G, —0.075 0.352 0.136 1
P ax 0. 445 0.698 —0.341 —0.247 1
T, 0. 139 0.072  —0.045 —0.811 0. 629 1
Ry 0.119 —0.054 —0.266 0.661 —0.550 —0.894" 1
C, —0.129 0.523 0.181 0.627 0.402 —0.322 0.097 1
Chla  —0.904 —0. 884 0.946 0.770  —0.986 —0.909 0. 304 0.881 1
Chlb 0.979 0.969 —0.996 —0.898 0.998°  0.981 —0.520 —0.967 —0.972 1
Chlt 0. 948 0.961 —0.906 —0.997" 0. 827 0.945 —0.879 —0.963 —0.721 0. 864 1
Car 0.737 0.767 —0.657 —0.882 0.528 0.730 —0.997° —0.771 —0.378 0. 585 0.914
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