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Abstract: [Objective] To discuss the effects of different phosphorus concentrations on soil characteristics,
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growth status and chromone content of Saposhnikovia divaricata, and provide theoretical basis for technical
strategy formulation of S. divaricata artificial cultivation and responding mechanism research of S. divaricata to
low phosphorus stress. [Method] Two-year-old S. divaricata was used as material, and three phosphorus treat-
ments with NH,H,PO, concentration of 1.0, 0.1 and 0 (no phosphorus) mmol/L respectively were set up. The
soil physical and chemical properties, and the growth characteristics and total contents of four kinds of
chromones in S. divaricata were determined on the 30th, 60th, and 90th day to analyze the correlativity between
[Result] The

root diameter and weight of 2-year-old S. divaricata in no phosphorus treatment were lower than those of 1.0

the various indicators and total chromone content under different phosphorus concentrations.

mmol-L™ phosphorus treatment during the whole treatment period, and the root length after 90 d of treatment
was significantly higher than those of 1.0 and 0.1 mmol-L™" phosphorus treatments. After 60 d of treatment, the
soil pH of 1.0 mmol-L™" phosphorus treatment was significantly higher than those of 0. mmol-L™ and no
phosphorus treatments. The contents of soil organic matter in 1.0 and 0.1 mmol-L™ phosphorus treatments were
significantly lower than that in no phosphorus treatment during the whole treatment period. After 90 d of
treatment, the alkali-hydrolyzable nitrogen content in soil of no phosphorus treatment was significantly higher
than those of 1.0 and 0.1 mmol-L™" phosphorus treatments, whereas the available phosphorus content in soil of
0.1 mmol-L™" phosphorus treatment was significantly higher than that of no phosphorus treatment, the total
content of four chromones of 0.1 mmol-L™" and no phosphorus treatments were significantly higher than that of
1.0 mmol-L™" phosphorus treatment. On the 30 th day of treatment, the activities of acid phosphatase in soil
among three treatments were significantly different. There were positive correlations between root diameter/root
fresh biomass and chromone content in 1.0 mmol-L™" phosphorus treatment, between alkali-hydrolyzable
nitrogen content/available phosphorus content/root fresh biomass and chromone content in 0.1 mmol-L™
phosphorus treatment, between pH/alkali-hydrolyzable nitrogen content /acid phosphate activity and chromone
content in no phosphorus treatment, respectively. [Conclusion] S. divaricata has a series of response
mechanisms to phosphorus stress, including chromone content significantly increasing, synergistic interaction of
pH, organic matter, alkali-hydrolyzable nitrogen and acid phosphatase, which ensures the absorption and

utilization of nutrients by S. divaricata.

Key words: Saposhnikovia divaricata; Phosphorus; Chromone; Biomass; Medicinal materials quality; Low

phosphorus stress; Soil physicochemical property
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In each figure, different lowercase letters on the columns of the same treatment time indicate significant differences among different phosphorus

concentrations (P<<0.05, Duncan’s method)
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Fig.1 Effects of different phosphorus concentrations on physicochemical properties of soil in which Saposhnikovia

divaricata was grown
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Fig. 2 Effects of different phosphorus concentrations on

acid phosphatase activity of soil in which Saposh-
nikovia divaricata was grown
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In each figure, different lowercase letters on the columns of the same treatment time indicate significant differences among different phosphorus

concentrations (P<<0.05, Duncan’s method)
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Fig.3 Effects of different phosphorus concentrations on growth of Saposhnikovia divaricata
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1: Root length, 2: Root diameter, 3: Root fresh biomass, 4: Root dry biomass, 5: pH, 6: Conductivity, 7: Organic matter content, 8: Alkali-hydrolyzale
nitrogen content, 9: Available phosphorus content, 10: Available potassium content, 11: Acid phosphatase activity, 12: Total content of four chromones; “*”
and “**” indicate significant correlations at 0.05 and 0.01 levels, respectively(Pearson test)
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Fig.5 Correlation between soil physicochemical property, growth index with total content of four chromones of
Saposhnikovia divaricata under different phosphorus concentrations
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Table 1 Grey correlation analysis between soil factors, growth index with total content of four chromones of Saposhnikovia
divaricata under different phosphorus concentrations

eIk &3 Correlation coefficient

Bl Factor 1.0 mmol-L™ 0.1 mmol-L™ 0 mmol-L™
HR+K:Root length 0.496 0.447 0.500
#R#H Root diameter 0.386 0.447 0.444
HEEAE )5 Root fresh biomass 0.406 0.423 0.396
HRF4: 4 & Root dry biomass 0.413 0.351 0.423
pH 0.445 0.448 0.524
H1 5% Conductivity 0.334 0.332 0.320
FHHLF & & Organic matter content 0.295 0.334 0.486
Tf# A &2 Alkali-hydrolyzale nitrogen content 0.274 0.451 0.442
TR S8 Available phosphorus content 0.323 0.297 0.292
RSB Available potassium content 0.270 0.355 0.328
TR VERERREF 7S M Acid phosphatase activity 0.394 0.459 0.460
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Table 2 Path coefficient between soil factors, growth index with total content of four chromones of Saposhnikovia divaricata

under different phosphorus concentrations

Py  EH HERY [8]4 2 % Indirect coefficient
(mmol-L™) Variate Direct coefficient ~ X; X X3 X4 Xs X6 X7 Xg X9 X10 X1
1.0 Xy —0.085 —0.012 0.037 0.003 0.082 —0.079 0.001 0.367 0.270 —0.017 —0.090
Xy 0.087 0.012 0.111 —0.014 —0.024 0.251 —0.023 —0.235 —0.116 —0.271 —0.035
X3 0.173 —0.018 0.056 —0.018 0.012 —0.002 0.025 —0.002 0.029 —0.091 0.141
Xy —0.041 0.005 0.029 0.076 0.010 0.210 0.007 -0.209 —0.044 —0.115 0.058
Xs —0.174 0.040 0.012 —0.012 0.002 —0.114 0.049 —-0.317 —0.391 0.230 0.249
X6 0.585 0.012  0.037 —0.001 -0.015 0.034 —0.057 —0.102 0.031 —0.308 —0.313
X7 —0.099 0.000 0.020 —0.044 0.003 0.086 0.333 0.052 0.143 —0.306 —0.397
xg —0.595 0.053 0.035 0.001 -0.014 —0.093 0.100 0.009 —0.365 0.052 0.099
Xg —0.489 0.047 0.021 —0.010 —0.004 —0.139 —0.037 0.029 —0.444 0.178  0.237
X10 —0.497 —0.003 0.048 0.032 -0.009 0.080 0.362 —0.061 0.062 0.175 —0.202
Xy —0.523 —0.015 0.006 —0.047 0.005 0.083 0.350 —0.075 0.112 0.222 —0.192
0.1 X —0.229 0.032 —-0.081 0.007 —0.226 0.150 0.002 0.000 0.004 0.057 0.007
X —0.103 0.071 0.140 -0.042 0.256 —0.195 —0.005 —0.027 —0.040 —0.073 —0.008
X3 0.233 0.079 —-0.062 —0.048 0.203 —0.144 —0.002 —0.006 —0.032 —0.043 -0.017
Xy —0.061 0.027 —0.070 0.181 0.149 -0.144 —0.002 -0.013 —0.037 —0.059 —0.013
X5 —0.505 —0.102 0.052 —0.094 0.018 0.390 0.003 0.005 —0.030 0.132 0.018
X6 —0.534 0.064 -0.037 0.063 —0.017 0.369 —0.005 0.012 0.056 —0.162 —0.032
X7 —0.008 0.042 -0.063 0.044 -0.016 0.150 —0.315 —0.008 —0.006 —0.091 —0.020
X3 —0.060 0.000 —-0.046 0.023 -0.013 0.041 0.106 —0.001 —0.059 0.021 0.013
Xg —-0.113 0.007 -0.037 0.067 —0.020 —0.134 0.266 0.000 —0.032 0.081 0.017
X19 —0.171 0.077 -0.044 0.059 -0.021 0.391 -0.507 —0.004 0.008 0.053 —0.025
Xy —0.045 0.037 -0.018 0.087 -0.018 0.206 —0.380 —0.004 0.017 0.042 —0.093
0 X 0.157 —0.509 0277 —0.013 0.647 —0.151 0.003 0.051 —0.544 —0.043 0.036
X, -1.214 0.066 0.298 -0.023 1.011 -0.237 0.008 0.050 —0.177 —0.077 0.059
X3 0.616 0.071 —0.588 —0.030 0.339 —0.136 —0.009 —0.048 —0.146 —0.022 —0.122
Xy —0.038 0.054 -0.710 0.487 0.397 -0.104 —0.008 —0.007 —0.026 —0.025 —0.105
Xs —1.234 —0.082 0.994 —0.169 0.012 0.346 —0.013 —0.110 0.412 0.112 —0.048
X6 —0.508 0.047 -0.567 0.165 —0.008 0.840 0.013 -0.250 0.540 —0.166 —0.175
X7 0.026 0.020 -0.366 —0.225 0.012 0.642 —0.260 —0.016 0.131 —0.088 0.068
Xg 0.914 0.009 -0.066 —0.033 0.000 0.148 0.139 —0.001 -1.225 0.076 0.160
Xy —1.664 0.051 -0.129 0.054 -0.001 0.306 0.165 —0.002 0.673 0.078  0.200
X9 —0.192 0.035 -0.484 0.070 -0.005 0.717 -0.438 0.012 -0.360 0.673 —0.191
X1 —0.354 —0.016 0203 0.213 -0.011 —0.168 —0.250 —0.005 —0.413 0.942 —0.104

Dox;: ARK; xp: s x3: REEAYE; xp: RTFAEDE; x5

Xg: %]_55:579‘;/8\1%, X0t 32’;5(4‘?/\3\%» X1t @i']‘i'gﬁﬁiﬁﬁ}/ﬁ‘]‘i

pH: xg: FE; x;: ANAEE; xp: WG REE;

1) x;: Root length; x,: Root diameter; x;: Root fresh biomass; x,: Root dry biomass; x5: pH; x4 Conductivity; x;: Organic matter

content; xg: Alkali-hydrolyzale nitrogen content; xy: Available phosphorus content; x;,: Available potassium content; x;;: Acid

phosphatase activity

PE ARKH AR 5T DA AT S0 R S8 B e
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x 1o (HBUE 5 B ) — GBI o (FELF: 2R) — (4 6 )55
AR xp (BRI BEER IV 1 ) —xe—y x,(A WL &
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N 0.362. 0.350 1 0.333; xo(7 #5018 2 ) —xg (B iR
FEE) =y x11—x 10— Xo—xs(pH)—y BT R
RHHON T, HILAXHMEAL T 3, 7399 -0.444,
—0.192. -0.139,

0.1 mmol- L™ B R, xjg—x5—) Xs—X—)s Xg—
xs—y WIlEEE R RO IE, HALSIET 3, 735004
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43 %

0.391. 0.390. 0.369; x1y—>X—V~ X1 =Xg—V~ X7—
xe—y W@ REOH, HILAHE A 51T 3,
439 9-0.507. —0.380. —0.315.

TWEAL BT, x5—>x2(TE*E)—>y\ X11Xg2Y~ Xg—
xs—y HIAEE S RO IE, BALSIHET 3, 4050k
0.994. 0.942. 0.840; x,(fR TEME)—>x,—y x3(1R
i VB ) —x,— s xg—x,—y MEIEEERE RECHN
i, H AT AT 3, 5051 °8-0.710. —0.588.
—0.567.
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