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Effects of N, P, and K fertilizers on growth of Erigeron breviscapus

and its active constituents accumulation
SU Wen-hua, ZHANG Guang-fei, WANG Ze-ming, ZHOU Hong
(Institute of Ecology and Geobotany, Yunnan University, Kunming 650091, China)
Abstract; Objective
secondary metabolites, to reveal the accumulation relationship between the biomass and the secondary me-

To study the effects of N, P, and K fertilizers on the growth and accumulation of

tabolites in medicinal plants in the plantation, and to establish the basic theory of fertilization in medicinal
plant culture. Methods
and K on the biomass and active constituents in three levels of three factors. While plants flowered, they

Orthogonal design was used to study the effects of nine combinations of N, P,

were harvested, weighed, and smashed. Then contents of N, total caffee esters, and scutellarin were
anaylzed. Results High amount of N, P, and K fertilizers was optimum to the accumulation of biomass,
but low amount of N, P, and K fertilizers was optimum to the accumulation of total caffee esters and
scutellarin. The N fertilizer significantly increased the biomass and decreased the content of total caffee es-
ters and scutellarin in Erigeron breviscapus, but did not affect the active constituents yield. The effect of P
on the accumulation of active constituents was higher than that of K, but its effect on the biomass accumu-
lation was lower than that of K. The effect of K on the active constituents yield was the highest. Conclu-
sion N, P, and K fertilizers could increase biomass and active constituents yield, nevertheless, decrease
the contents of flavonoids in medicinal plants,
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MR BT NP H K BEHYEYRMERARK
AREFYRBEPHERER BRGHADEY
BRREKERBERR B RNXR VB E
BERBARARREEICER,

1 WRAZE

L1 MRRAR - R5EENRSESHITN, Kb
EHM NP A K B2 5% 95.4.3.6 1 98.0 mg/
kg, FA—EHRAWALAEFREARESE HKHNE
ERBAER 12cm.B 15 cm WEH. — 82—,
BAEA 10K BREH 3 AFHREE.

DRE.85N BMMEALFEE N 0.12.4,
24.8mg/L W 37 N.P I K EFHEREMHBE
JERIER W L3 HB 3 EHER 3 KFH 9 Mk
He. BRABE—WE, S48 100 mL, 3£ 10 &,9
b Br SRR LE L.

5511 JH LA Ny AT IR FFFE A Bk, B Bt | A
BTEYERESFRRERTH EFLE NE. B
HERBEMITRZEENT. B TELBATFEHRY
A— KRB KD 5~7 B/ MEHEA.

L2 YA NESW-HYNEBRERAEUE
JKERE . BHERINEELR,

1.3 fTRZEMEWMHERER RSN E FEHRR
0.04~0.05 g FIEFHHEDER. BT 25 mL B
H,MA 50% FIRE 20 mL,#%% 5 min J5 , @ b F8
25 min; U 5 A HER R

¥ 2005 ERRCPEHIOPITRBFEHES
o e B S B E R, L 1L, 5-E- R B S T
(CsHeo O) AXMBE(PIWEZBEAEYERL
). A 50% HELHIRE 0~1.25 mg/mL #yxt
MEAEH. 7 305 nm ERTWMERKE, Bing
FE C=0.176 A+0.000 1 (r=0.999, P<C0.001),

BERE 1 mL FRRBA RS, BHA 504

PR 10 mL HTH B2 0B 335 nm ME
R, IR RS (E%) B 570 A HITRZ
¥ (CGuH,O0n) KB B 7E 305 nm R TFTHEHRB
HEBE A bR B R W B i e AR R A R
WEHEAEHEDSWMRENER. ARESNES
BRAEYBMBEIRARBESOTR.

1.4 BEMT:-BIHBEABR S~7 REYIRE
RMEERENTHEIFHHLBENE, ATEBS
WHRE  CERBESAHRR. REEL FR
REANDARENBHBR AEBERIRBEH
BXMFHFRBAENE. Gt A SPSS 13.0 &
1T,

2 BR

2.1 NNPMKAGHIEMTEEEDRSE RS
SREFROEW. FESMMBARR NP 1 K
MERE b BRA A AT B FAEYE T YR
ERATRZEREMHERENER-BRIERE
HER (KD, B TEYERABLEYERBHT
BIEMAREIMT S 80% M 47%, 4 LT R
ZREEMHERENERENLEROBELS TY
35% . ERMTRZ R R EMHMEN =R R
BRI T 4 43% M 41%. I AIEH
A,E I bHEAM FA Y RN T THAARY,
E2RMIAHMATRZEMNENERENREER
FHRMAEM, WL 3.5 MILBATRZEME
MHERREE R EER THMLHEA., ATEYRR
BENBEAAESHTRERBERB AR RYLAS
FES B EAEYBRREES N.P A K HIEEA
A RERBARES MREEEERAS. HLEK
EA NP fl K N B (F— 484, B M T4
PRER BAATRERBEREAFBR (R D,
2.2 N.PHKEMIREAYBRSERRSIBR
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Table 1 Comparison'of N, P, and K fertilizers among biomass, active constituents,

and yields of plants cultivated in nine fertilization treatments

pan N ; " BTE9R/ BLEWR/ :£1) BEBMIE  MLBAEWE  REBMIRLE MLERRENNRE
(g &Y (g &Y (g &Y LE/(mgeg™t) RE/(mgegH FRH/(mg-#") FR/(mg KD
1 0 0 0 0.991240.532 6abc  L.B41520.0883ah 283270523 %b 617422 98.43 6.60 124.61 5.9 180.8% 5.4a
2 0 0.12¢ 0124 0.436 720,018 3a L724240.3463a  2.160010.36442 10011 2.9c  M2.9% 4.9 1719430, 2be 5. 1£41. Tbe
3 0 0.248 0,248  0.7849£0.171 7ab 1.993940.3103b  2.778840.2478ab  103.7210.9c  144.6415.5¢ 205, 1425, 4ed 285530, 6ed
{ 0124 0 0.124  1.254520.471 9be 2.081540.117 bc  3.536020.5220bed  69.7% 192 100.1% 3.0a 159.0% 9.3b 228.4413.9b
5 0.1 0.124  0.248  0.954240.3475abe  2.166 620,122 3abc  3.1207+0.461 1bc 8713 3.6b  121.1% 5.2b 188. 4% 7. lbed 26182 6. Shed
§ 0124 0.8 0 2.083 240,163 0d I6140.1242bc  4.409340.169 1l 63.0% 172 99.2% 3.0a 160.6£9.8b 230, 741496
7 0.248 0 0.248  1.452030.458 2he 2.5649940.385 2 4.0019+0.655 3del  68.3% 1.6a 9.3% 2.0a 174, 3427 8be 245.8 38, The
8 0.248 0.1 0 1. 211 3£0.210 9be 2.5388£0.1776c  3.7501:0.3884cde 0.1+ 0.8  98.2% Lla 177, 9:£13. Obe 249.2118. 3be
9 0.248 0.8 0124 1585310075 2 32371203513 4.701 60.487 5f §7.5% 1.2 93.8% 1.5 218.7425.14 303.8433.7d

FEAFHRTL4HEARABEREER (P<0.05)

Different letters denote significant differences among treatment groups ( P<{0. 05)
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Table 2 F values from analysis of variance for biomass
and active constituents of secondary
metabolites in nine treatments
AR BE BT HEES MERAR REBMT BERAE
AR AYR NEZX WHEE ZZECR RNRESR
N 32815+ 10.015** 95.153* " 79.917*°* 1. 144 0.872

P 2,096 2.374 33.269* * 3L711°* 35381  3.872°
K 9.791** 8.713"* 398" 3.339* 3.835" 3.920°

“x"RAABEERL (P<0.05)
“r »"RAHBBEFEEX (P<0.0D

* » "denotes significance at P<0. 05

“ » * "denotes significance at P<{0. 01

2.3 N\PHKBMIBEEYBSERRSEK
FRERNAEERBAN - AT FESHARER
EXENERFT R, M REFHETRER B,
N.P MK S5t b TEYBLUK 2 HRARS
FYMBRITBRIABEUEBUN=TRETRE.
R 2 RERB=IHM RSP, RENKRBZR
BEEBEHELPMK WEAEBEREN (X
3). HWIRELDSBABERE 3 MR KERE
YL RIERS N TR S TIE 70%, X 5ok
BMEMTRZENFAREZALMHEER (X3,
NRE AP ERERERB =YK WHER,
EESTHESFEFYMFRES RTET PR
JEpt A AR, NMAREEYERSHRERE
REF=H RO AREREESS .

ESEYRBIHFESD,N RN EIHRHEL
AEBEUELKMBERBIEYBERENE
XAEPt S EYBROEWMADE, iR
HEBWBREE I B TRTED BT RIER P,
NEBFERET 0%ULE HAYBHBEEERALE
EWRMBAEM. NMEYBRHERNERERS 2 #
HERBRABRROERMI,
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Table 3 Liner regression of active constituents
and biomass of E. breviscapus against
amount of N, P, and K fertilizers

EHREL
e HE —*—M f!ﬁ FEAERE ¢ BEH#
R BRR

b W *% 1820 o0.111 16.389  0.000
N 0.401 0.045  0.825 8.837 0.000
P —0.162 0.077 —0.220 —2.097 0.043
K 0.173  0.048  0.368 3.591 0,001

HBTEHE ®¥¥ 0.667 0.180 3.717  0.001

N 0.257 0.074  0.487 3.456 0,003
P 0.108 0.127  0.135 0.850 0.400

K 0.056 0.079  0.110 0.711  0.48]

WEEATRZ KW 115.555 5. 253 21.996  0.000
3 N —13.597 2.176 —0.706 —6.248 0.000
P 5304 3.707 0.181  1.431 0.161

K 3672 2,303 0.198  1.595 0.119

Y EeeE  KE 80.306 3.922 20.478  0.000
533 { N —9.149 1.624 —0.661 —5.632 0.000
P 3.843 2.767 0.183  1.389 0.173

K 3153 1719 023  1.834 0.075

WEBMTRZ B 145.071 9. 668 15.005  0.000
§ Yib | N —10.362 4.005 0.337  2.587 0.014

P —2.176 6.823 —0.047 =—0.319 0.752

K 17311 4.238  0.583  4.085 0.000

#EEWS EWEE  BE 208551 12,710 16.408  0.000
BE~ R N  13.042 5.265 0.325  2.477 0.018

P —2.505 8.969 —0.041 —0.27% 0.782

K 22372 5571 0.578  4.016 0.000

2.4 WME NPHKREBIOSELEYESERRS
MERAOXR AIEAMNHREBR,N.P M K BT
BEAYVEBRRSKERBERIRSBERENE R
ERMER ., HEENAEYERRSKRAERB=YH
RUEENEXR, ST T ENZBIEHEX S .
Hm N.P f1 K fERH(TREN ERsEDRS S
HEREMTSCRERERLEFBENAMX
(r=—0.53,P<0.001;r=—0. 588, P<C0.001), 3}
BEAEHBENFERXR (F=18.36,P<
0.001;F=125.79,P<<0.001; @ 1D, €4 EM
BLOEELEYERARTARRA P RAETR,BlE—<
AYRE AYRBARKERBABBTE TR
EEARHEE, HENPRMK ERELEYRER
B E B AR SRR AR T R KW B T 2.
Am. EEYERS 2 HRARRITHTENE
REBREEWTEMX (r=0.669,P<<0.001;r=
0.668,P<<0.001), ¥ HALENBENLEHEXE
(F=31.55,P<0.001; F=31. 47,P<<0. 001; & 1),
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Fig. 1 Relationship between biomass and active constituents of E, breviscap;:s in treatments of N, P, and K fertilization
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