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Analysis on the difference of growth state and forest soil
properties of Ophiopogon japonicus under interplanting
of different tree species
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Abstract: [ Objective] The purpose of the study was to evaluate the difference of growth state and forest soil proper-
ties of Ophiopogon japonicus interplanting under different tree species, in order to study the influence of the under-forest
environment on the growth of O. japonicus, to screen the suitable interplanting model for its growth, and to provide a re-
ference for the optimization of the under-forest cultivation of O. japonicus and the rationalization of the cultivation of
under-forest medicinal plants. [ Method ]Four types of planting models of O. japonicus were set: model 1, 0. japonicus in-
terplanted under Ligustrum lucidum; model 2, O. japonicus interplanted under Taxodium distichum; model 3, O. japoni-
cus interplanted under Prunus serrulata + Zelkova schneideriana; model 4, non-under-forest single cropping of O. japoni-
cus (control). The leaf length, leaf width, fresh weight, dry weight of O. japonicus in different models were compared.
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The content of leaf chlorophyll, root tuber nutrient content and soil nutrients in forest were measured. And comprehensive
evaluation was performed by analysis of variance and correlation analysis. [Result] The environment of the sample plots
varied among the different interplanting models. The average annual temperature and light intensity were model 4>model 2>
model 1>model 3. Compared with the control, the biomass and chlorophyll content of O. japonicum were increased by the
three interplanting models. Under model 3, the leaf growth state of O. japonicus was the best, and the biomass and chloro-
phyll content were the highest. The growth of O. japonicus under model 1 was the second best. The flavonoid and polysac-
charide contents in root tuber of O. japonicum were different among the four models. In model 3, the flavonoid content of
O. japonicum root tuber was the highest (0.43 mg/g) , and the polysaccharide content of O. japonicum in model 1 was the
highest (171.02 mg/g). The interplanting models also increased the under-forest soil nutrient content. Among them, the
contents of total nitrogen, total phosphorus, total potassium and total nitrogen in the soil in model 3 were the highest. The
correlation analysis results showed that the leaf index of O. japonicum was significantly (P<0.05, the same below) or
extremely significantly (P<0.01, the same below) negatively correlated with the average annual temperature and average
annual light intensity, and the root tuber traits were significantly or extremely significantly positively correlated with soil
nutrients. [ Conclusion]Compared with non-under-forest single cropping, the three interplanting models produce moderate
shading effect and improvement of soil nutrients which are favorable to the growth of O. japonicus, but there are diffe-
rences in the effects of different tree species on O. japonicus, among which the interplanting of P. serrulata+Z. schneideria-
na and L. lucidum with O. japonicus are more effective.

Key words: Ophiopogon japonicas; forest and medicine interplanting; biomass; chlorophyll content; soil nutrient;
correlation analysis
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Table 1 Plot environment indicators comparison of different interplanting models

e HEHR(°C) AR (%) HEIEIRGR EE [ pmol/(m?-s) |
Model Annual mean temperature Annual mean air humidity Annual mean illumination

1 17.13+0.11a 76.95+£2.71 276.30+4.54b

2 17.14+0.08a 76.61£1.89 288.91+5.63b

3 16.01+£0.06b 77.37£2.01 223.86+4.79¢

4 17.48+0.10a 75.95+1.68 302.54+6.43a

FIFIEEA NG PR 2R 225 35 (P<0.05) . K2~ 5[]

Different lowercase letters in the same column indicated significant difference(P<0.05). The same was applied in Table 2-Table 5

% 2 AREMEX THMZZMFMIRLE
Table 2 Leaf traits comparison of O. japonicus under different
interplanting models

(5N AR 4L 5 (cm) 4 (em)
Model  Number of leaves per plant ~ Leaf width Leaf length
1 9.70+0.71 0.59+0.02b  17.92+0.19b
2 9.30+0.90 0.54+0.04b  14.3340.89bc
3 10.00£1.20 0.87+0.08a  22.03+1.29a
4 8.70+0.35 0.55+0.05b  13.53+0.90c
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Table 3 Biomass comparison of O. japonicus under different interplanting models

752 fif ¥ (g) Fresh weight T (g) Dry weight HES L Relevant parameter
Model iy RS EX7S A B EXS ML i HE L
Leaf Root Total plant Leaf Root Total plant  Leaf weight ratio Root mass ratio Root shoot ratio
1 1.54+0.16b  3.93+0.11b  7.85+0.28b  0.30£0.04b  1.24+0.05ab  1.54+0.08b 0.19+0.02b 0.80+0.01a 4.34+0.64ab
2 1.20+0.03b  3.18+0.05bc  6.37+0.45bc  0.23+£0.01bc  0.81£0.09bc  1.04+0.12bc  0.22+0.02ab 0.78+0.01ab 3.53+0.25ab
3 2.74+0.32a  5.38+0.51a 10.76+1.03a  0.50+0.01a  2.23+0.13a  2.73+0.13a 0.18+0.02b 0.82+0.04a 4.46+0.45a
4 0.93+0.06b  2.31+0.31c ~ 4.62+0.64c  0.20+0.0lc  0.51+0.02c  0.71+0.02¢c 0.28+0.01a 0.72+0.01b 2.54+0.18b
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a
g 3.5 4 1.2
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B 1 AREEMEX THENELRRIARRIRELLER
Fig.1 Comparison of number of root tuber and root tuber mass of O. japonicus under different interplanting models
PR AN IR]/ING b 3R 22 5 1 35 (P<0.05) . [¥121H]

Different lowercase letters on the bar indicated significant difference between treatments (P<0.05). The same was applied in Fig.2
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Table 4 Chlorophyll indexes comparison of O. japonicus under different interplanting models

iy SPAD{H e Rafim(mg/g) MEEEbFTE(mg/g) FEHE MRFE(mg/g)  HEEFEatb &5 (mg/g) 4% a/b
Model  SPAD value  Chlorophyll a content ~ Chlorophyll b content Carotenoid content Chlorophyll a +b content ~ Chlorophyll a/b
1 27.40+0.90a 0.75+0.02b 0.31+0.1ab 0.16+0.01ab 1.06+0.02b 2.45+0.05
2 26.30+0.77ab 0.71+0.03b 0.27+0.01b 0.14+0.01b 0.94+0.03bc 2.63+0.09
3 29.10+0.95a 0.99+0.01a 0.46+0.07a 0.19+0.02a 1.44+0.09a 2.24+0.15
4 23.40+0.42b 0.58+0.01c 0.22+0.02b 0.12+0.03b 0.80+0.04¢ 2.62+0.11
0.60 - 200.00 - a
o 050 4 £ a
BN & 150.00 4
= 0.40 - = S
g 9 S
W= 030 =2 10000
El;ng -é . 9 m]ml E . 9 b
B S 020 - i
E 3 . B3 b
= $ 2 50.00 4
0.10 - 5 L
=M
0.00 - T T T 0.00 - T T T
1 2 3 4 1 2 3 4
&3 Model #&3L Model

2 AREMEXTHEMELRREAMIMSESEILE

Fig.2 Total flavonoids and polysaccharides contents of O. japonicus under different interplanting models

&5 AREMRNX THM LSRR

Table 5 Soil traits comparison of forest land under different interplanting models

e 2R (gke) AR (g/kg) SR (g/kg) AL (g/kg) Tk (%) pH
Model  Total nitrogen content Total potassium content Total phosphorus content Organic content Soil moisture

1 1.11+0.04b 16.48+0.54 0.54+0.04a 15.03+0.68b 21.23+1.35ab  7.57+0.09b
2 0.51+0.09¢ 16.37+0.48 0.48+0.03ab 8.16+0.74¢ 20.68+0.49ab  7.83+0.08ab
3 1.73£0.06a 16.91+0.41 0.57+0.10a 27.35£1.56a 23.25+1.50a  8.01+0.11a
4 0.36+0.10c 15.81+0.39 0.41+0.02b 5.73+0.84¢ 17.67+0.74b  7.77+0.19ab
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Fig.3 Correlation between leaf characteristics of O. japonicus
and environmental indexes

*FR BEAMR(P<0.05) , ** TRl B F S (P<0.01) . K47

* indicated significant correlation(P<0.05) , ** indicated extremely sig-

nificant correlation(P<0.01). The same was applied in Fig.4
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Fig.4 Correlation between root characteristics of O. japonicus
and soil indexes of forest land
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