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, 0.8 g« '), (2.4 g« 1),
\ (4L 4ge D, CK.1.2.3. .
10 .CK.N,P, \N,P, N, P, \N,P, ,
. . N.P, .N,P, . N,P, . N,P, . N, P, ,
(2,611 10 \ 2 , 1L
) 20 d, 1
. 60 d .
L3
e o L3 1
. 0. 60 d
, | - .
2 L3 2
D
, NN , 60 , 0.5g .
’ 20 mL, 30 min, 25 mL .
’ ’ , 25 mL,
589 nm s o
, 589 nm (Abs),
! 7, (RSD)1. 38%.
L1 : (
. 98%)2 mg, 2 mL
’ , 1 mg » mL™! , 0.
’ 0.4,0.2,0.15,0.1,0.05,0.025,0. 015, 0. 01,
’ ’ ( 0. 002 mL, 10 mL .
X X ;26 cmX15 emX20 cm),
, 589 nm R
3.6 ke, , R*=0. 998 9.
o il . y=106. 212+0.020 5C 1),
22. 2%, 0.204 3 g+kg ', 0~0, 04 mg + mL"! 0
0.404 7 g « kg™ ', 2
01201 g+ kg™ ', ‘ 04 g —
L2 30% , 30 min . 30%
, , 25 mL
65%, 2 . 0. 7 mL 5%NaNO, , .6 min
s 0. 7mL 10% AI(NO;);,6 min 10 mL
;2 1%NaOH, 30% 25 mL
P . 4 (0Oges D, , 15min , 510 nm R
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1 Fig 2 Standard curve for total flavonoids
Fig 1 Standard curve for hypericin
2
, 510 nm (Abs), 21
7, RSD1. 43%,
: ( 211
) 98%)40 mg, 20 mL ,
2 mg « mL™! 20 mL, i
(2mges mL'):0,0.1,0.2,0.4,0.6,1,2,4,
9 mL 25 mL , 5 mL 30% ) , .
0. 7 mL 5% NaNO, , 6 min .
0. 7 mL 10% Al(NO;); .6 min 10 mL 4% ,
NaOH, 30% 25 mL . [s)
510 nm , , 1 , s
R*=0 992 0, y=17 657 4x+ ,
0.197 2C 2), 0~0. 72 mg * mL™' (P<0, 05). ,
o (N, P,)
1 4 ., 2945 g, 489
SAS v8 (P,)
(one-way ANOVA), 2 (P, P,
i Py
, (P<C0. 05),
1
Table 1  Effects of different fertilization treatments on root growth of H. perforatum (mean=+SE)
Fertilization level CK Py P2 P3
CK 6. 02+0. 98F — — —
N — 26, 89+ 1 09C 27.39+1 25C 25. 33+ 1 95D
Nz — 22. 64+1 75E 29, 45+1. 25A 27.17+2 01C
N3 - 22.34+2 01E 28 65+1. 05B 26, 61+2 65C
(P<0. 05),

Note: Different uppercase letters indicate significant difference among different treatments (P<C0.

The same as below.

05) , the same letters indicate insignificant difference.
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212 , (P <<
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(N,P,) , 56,26 g,
o 385 (N, P
b
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2 s o
2
Table 2 Effects of different fertilization treatments on aboveground growth of H. per foratum (mean- SE) g
Fertilization level CK Py P2 P3
CK 14. 61+2 1G — — —
Ny - 24, 76 £2 12F 41, 43+3. 78E 44, 3343, 89D
N2 - 48 94+£3 10C 56. 264, 28A 45, 86+4. 21D
N3 - 47, 41+£4. 22C 53.18+4. 37B 40, 03£3. 52E
22 ’
2 2.1
3 s b o
N, P
: 0. 067 %, (0. 009%) , (N P2)
0. 0477 0. 078%,
(0. 006%) , ’ % %
0.10 - B Root 42X Stem I Leaf [J-4:¥L Whole herb
A 0.091
13 008} . 0.08
ag I ﬂfﬂ% 0.071
g 00or I & 2 0061
% .2 lm S 0.054
22 0y HE.5 0.041
3 & 60 =% 0.03
#z 0 B ¢ jﬂ £ 00
0 L - 1 0.01+
i = B 05 =
WYL Plant part CK TI1 T? T3 T4 T5 T6 T7 T8 T9
JitiHBALFE Fertilization treatment
(P<C
0 Or) H CK CK; Tl N|P1 H TZ N1P2 H TS. Nng H T/l. N2P| H
. 05), . .
T5. N3Py 3 T6. NoPs 3 T7. N3Py 3 T8 N3Py 3 T9. N3Py, o

Note: Different uppercase letters indicate significant
difference among different organs (P<C0. 05), the same letters
indicate insignificant difference. The same as below.

3

as below.

4

Fig 4
Fig 3 Effects of different fertilization treatments on &

hypericin contents in differents parts of H. per foratum
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Table 3 Contents of main medicinal ingredients in H. perforatum at each field sample %
Number of field sample
Medicinal ingredient 1 2 3 4 6 7 8 9 10 11
Hypericin 0. 023 0. 013 0. 015 0. 019 0. 009 0. 009 0. 008 0. 007 0. 011 0. 010
Total flavonoids 0. 850 0. 911 0. 701 2. 211 1. 685 2. 184 2. 061 1 231 1 201 1L 021
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Effects of Different Fertilization Treatments on Growth and
Medicinal Ingredient Contents of Hypericum per foratum

LYU Jinlin"? ,WANG Yuchao'? ,MAQO Zhuxin'?,LI Qian'*’
(1. Xi'an Botanical Garden of Shaanxi Province (Institute of Botany of Shaanxi Province), Xi' an, Shaanxi 710061;

2. Shaanxi Engincering Research Centre for Conservation and Utilization of Botanical Resources,Xi an,Shaanxi 710061)

Abstract. Hypericum per foratum was used as the experiment material. Different nitrogen, phosphorus
and potassium ratio fertilization was applied in H. per foratum to explore the effects on the growth and
the contents of hypericin and total flavonoids, in order to provide reference for scientific and
standardized management of artificially cultivated H. perforatum, especially in fertilization
management. The results showed that, 1) fertilization significanltly increased the growth of root and
aboveground parts of H. per foratum. The highest growth increment occurred in the combination of
moderate nitrogen, phosphorus and potassium fertilizer. The growth for root and aboveground parts
was 29. 45 g and 56. 26 g, which were 4 89 and 3. 85 times of the control, respectively;2) among the
root,stem and leal of H. perforatum,hypericin and total flavonoids were mainly concentrated in the
leaves,which were 0. 067% and 2 3% ,respectively;3) the contents of hypericin and total flavonoids
with fertilizer were generally higher than those in the control. Contents in the whole grass were the
largest under the moderate fertilizer. The maximum value of medicinal ingredients in all parts and
whole grass did not appear in the high fertilizer treatment. In summary, fertilization with N,P and K
could obviously promote the growth and accumulation of medicinal ingredients in H. per foratum,
especially in medium fertility.

Keywords: fertilizer; Hypericum per foratum ;biomass;hypericin;total flavonoids



