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Nutrient uptake rules of Polygala tenuifolia and its relationship
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Abstract: [ Objectives ] Polygala tenuifolia, a Chinese medicine herb whose root is the harvested part, is one of
the main commoditized raw materials. The rules of nutrient absorption and its relationship with the accumulation
of bioactive components were studied, in order to provide theory for scientific fertilizer application in Polygala
tenuifolia. [ Methods ] The 3-year-old P. tenuifolia plants were taken as the research material. Since turning
green on March 26 of 2017, plant samples were collected at the 40, 60, 80, 100, 120, 140, 160, 180 and 195 days
after revival. The dry matter accumulations, the contents of nitrogen (N), phosphorus (P), potassium (K), calcium
(Ca), magnesium (Mg), iron (Fe), copper (Cu), zinc (Zn) in roots and the aboveground parts were analyzed. At the
same time, the contents of saponins, flavonoids and phenols in roots of different growth periods of P. tenuifolia
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were measured. [ Results ] The dry matter accumulation in the aboveground parts of P. tenuifolia increased first
and then decreased, and that in roots kept a linear increasing during the whole growing period. The dry matter
accumulation of the aboveground parts was greater than that of roots from 40 days to 140 days after turning green.
With the growth center transferred to roots from the 160 days to 195 days after revival, the dry matter
accumulation of roots was greater than that of the aboveground parts. The maximum N absorption capacity of P.
tenuifolia was from 100 days to 140 days after revival with the absorption amount of 18.77 g/m’®, and the
maximum P and K absorption capacity was 140 days after revival, with the absorption amounts of 3.07 g/m* and
3.36 g/m’, respectively. The accumulation of saponins and flavonoids in the whole growth period in roots of P.
tenuifolia all showed two peaks, for saponins they appeared at 140 days (6.28 g/m*) and 180 days (6.43 g/m’) and
for phenols at 80 days (2.37 g/m?*) and 180 days (4.31 g/m®) after revival. The accumulation of flavonoids
appeared one peak at 180 days revival green (2.35 g/m?). The economic yield of root bioactive components
reached the highest at the 180 days after revival. A positive and significant correlation was found between
flavonoid content and Zn content in root (P < 0.05), and it was extremely significant between phenol content and
Zn content in root (P < 0.01). [ Conclusions ] The rapid dry matter accumulation in roots is from 140 days to 195
days after the revival of P. tenuifolia plants, which is more than 40 days behind the peak accumulation of N P and
K by the plants. Zinc content plays very important role in the contents of the bioactive components. For the
highest economic profits, balanced fertilization of NPK with Zn should be paid more attention, and the proper
harvest time of P. tenuifolia is also very important, which is at about 180 days after the revival (25 th, September)
under the experimental condition.

Key words: Polygala tenuifolia Willd; nutrient absorption; bioactive components; Zn; harvest time
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Fig. 1 Dry matter accumulation in different growth stages
in Polygala tenuifolia Willd
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Fig.2 Content and accumulation of N in different growth stages of Polygala tenuifolia Willd
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Table 1 Element contents in different days after revival of Polygala tenuifolia plants
SESS I NA FEARHRAL . c M c ,
Days after revival Plant part € a J u n
40 #* Root 332.5+9.4 2060 + 12 1115+ 13 7.89 +0.06 21.34+0.35
Hi 3 Shoot 607.8+10.3 2691 + 13 1567 £ 11 8.51 +£0.08 21.82+0.47
60 #* Root 609.1 +12.7 2644 + 11 1105 +21 8.72 +0.06 22.64 +0.43
Hi 17 Shoot 544.1+10.9 3307 + 14 1266 + 13 8.45 +0.09 20.56 + 0.57
80 AR Root 494.4 +12.1 2232+ 13 956+ 12 433 4+0.03 14.98 + 0.56
b, [-#B Shoot 502.3+16.5 3342 + 15 1275+ 14 7.07 +0.07 19.68 + 0.67
100 & Root 536.1 + 14.6 2554+ 16 977 £ 21 4.96 + 0.06 13.37+0.72
i 3 Shoot 815.6+15.6 337112 1269 £ 16 5.03+0.08 20.12 +0.56
120 AR Root 524.6+13.6 2872+ 13 1063 + 17 4.42 +0.04 17.46 + 0.65
i 3 Shoot 569.2+12.5 4369 + 18 1379+ 16 3.57+0.08 19.27 £ 0.78
140 & Root 766.8 +11.2 2851 +20 1176 + 16 5.46 +0.07 17.26 +0.43
Hi 1= Shoot 6264+ 11.3 4653+ 19 1582+ 18 4.93 +0.08 27.17+0.78
160 # Root 1075+ 13.4 3451+ 16 1303 £ 17 6.27+0.06 17.97 £0.48
i 3 Shoot 1081 + 14.8 3970 21 1435+ 14 6.56=0.03 27.28+0.76
180 #* Root 612.9+10.3 2632+ 17 1279 + 14 6.59 +0.07 21.99 +0.65
i 1= Shoot 761.9+12.3 4115 +23 1706 + 13 6.52+0.05 30.36 + 0.73
195 ## Root 784.6 + 14.7 2686 + 21 1446 + 14 7.68+0.11 14.22 £ 0.36
i 1= Shoot 676.6 + 13.6 4750 + 24 1728 + 16 8.69 +0.12 34.81+0.64
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= g 4 = i :
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Fig. 5 Contents and yields of three bioactive components of root in different growth stages of Polygala tenuifolia Willd
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Table 2 Correlations among mineral element contents and three active components in root of Polygala tenuifolia Willd

b N P K Ca Mg Fe Cu Zn Eﬁ%g ‘é‘ﬂﬁ K
Index Saponins Flavonoids Phenol

N 1

P 019 1

K 079 014 1

Ca —0.54 020 —0.67 1

Mg 035 0.63 —022 046 1

Fe —-0.55 044 —0.61 089  0.65 1

Cu 040 073 029 —0.11 0.51 006 1

Zn 0.119 036 -0.06 -0.07 011 -0.16 060 1

SJUEH Saponins  0.61  0.06 033 028 —0.55 -0.52 0.09 046 1

SN Flavonoids —0.21  0.04 -0.12  —0.02 001 025 0.14 0.73" 0.46 1

S5\ Phenols 032 018 -0.07 -028 023 -033 041 083~ 0.56 0.41 1

i (Note) : *—P<0.05; **—P<0.01.
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JLZE Cd, Cu., Mn. Ni, Pb Hl Zn %P} Bz B F ) K %2
W R A —E PRI H R0 H i RE
HEs Mo, Pb SRR FIEMXS,; FhEKES
W ot B B S FEOC R IAFTE B EAE DG, 5 Cu,
Fe. Mn JTEK [EIfAAEN 23 IEAHSE™, Mn, Mo fie i
WSS e, PR T AR, 2
M2 AT 8 TR A, at T R E R IRAEY)
TR AR S S 5 2GR0 M S5 R T RE, AT
S 25085 W T SRR B, 08 77 52 1 24 5808 43 11
A RRFL B, 25t P e 3R A AR T RES
fife A8 v 245308 MR R A T 2R AR I T R — AT Y
WA A K Zn Wz ik R SR AR R Ve S
ML, A RpiE—L 5.
WEMAFAER, 3 B8 0 FERR T A
Al AR Al #e, A ™ BT GO R AR 2 RO o
WY 2% =k, B2 80 oy B ik 5 AR T A Y o
o FEP M SEPRA = i R, SRR 256 A2 7 i
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PR ST, HESWMAM IR S, (h
AE N R FLAN [ 24 8 ) 2015 RO 5 SR WO B E M
“F. MR 0, PRI X, AR
PRk RAZBTRILE 10 H L A) R FERT, DA b
%ik%$%¢ AR AN, BFF 195 K
(10 H 9 H), ImERP 3 250085 & A fri
fiX, FEAETEHILRTF G 180 KFEML, Rk
it 4.92%, EHEEAFEAT 31.45%, MEFET 18.05%.
P, 0 A Bk ZE R AZ R e R R R R
180 K (9 H 25 H).

4 Z5iE

e R BT AR R A AR BN ST
mIE FREEMBEE, WREBTYRHEREL LA G
#, BEE 160~195 X, ERKPOHBEIE, Ry
TY R ZE KT L, REE 140~195 KigiE
AR T AR R, R B IR R RR
WIFEIR TG 100~ 140 K, B B8 S KSR ITE
&EFpm% NS BB . B SR, DAORIE

A AE ] SARTE A e AR R, FE i e rh
NIRRT R LS . TR A FWT, 3 2580l
SyERAY . RVEER KR R R SR EA -, 1
e yE MG FEAL, HAPk B ERE G 180 KH
9 7 25 HikBlE KM, @A 9 AIRitTT
KAz o
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