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Abstract: Objective

cichoric acid content of Echinacea purpurea. Methods

To study the influence of various fertilizer combinations on the yields and
The effect of various fertilizer combinations on
biomass and cichoric acid content was studied by statistical analysis. Results The sequences of dry weight
of all treatments for the first harvest date were as follows: N+ K>CK>P>N+P>N>N+P+K>P+
K>K. There was no significant difference in the yield among the treatments of N+K, CK, P, N+4P, and
N, but the results of these five treatments were significantly higher than that of P4-K and K. In addition,
cichoric acid content did not considerably changed after treatment of various fertilizer combinations. For
the second harvest date the yield of N, N+K, P, and N+P were 47.7%, 35.4%, 33.8%, and 12. 3%
higher respectively than that of CK, the yield of N+P+K, P4+K, and K were 7. 7%, 10.8%, and 28.5%
lower respectively than that of CK. There was significant difference in the yield between the treatment of
N and CK, the yield of K was significantly lower than that of CK. Conclusion The results indicate that
cichoric acid content is not significantly affected by the treatment of various fertilizer combinations and the
yield is strongly influenced by N fertilizer, weakly by P fertilizer, on the contrary the application of potas-
sium chloride results in a decrease in yield.

Key words: Echinacea purpurea Moench; nitrogen (N); phosphorus (P); potassium (K); yield;

quality ; cichoric acid

43 Echinacea purpurea Moench X Z B
3, BRN T EE P RBAMEREIBHK 7
EHNFELRRECHILGETHIENNAFRE. FX
HHBOERERTRES E. angustifolia DC.
WEIEE E. pallida (Nutt.) Nute. FiH. B F
ERERENEBRFTENREBE . AR TEM
A2 BRI REEATHBREZRENRFHZ— JEF
RREEFILR.BE. LES BRI,
2002—2005 FEENKEIIAKEZGR M, 5%
BT T -8R TE. ‘

REBREREFERRRZHGAHEY.
Shalaby PR TR . HEREN EEH T BHE
i, R IFE RS 123 5 246 kg/hm’, i F & 246
kg/hm?® & B Be i 4 123 kg/hm?® B Fe i 40 246 kg/
hm’ X 4 MM BERTHRER T E#EMH LR
T4 =B M AEEREG H IR LR X H AR
RSy BIBRE . Kucharski™ 858 T 2688 S IE M A B
AEHBERTARRAEARN EEE-BENREN
PR, ZAEEEPEBHARSAZELEE R, iE
AbE A AR B 100 kg/hm® WA= BB B
J& sEl-Gengaihi £ A AARENHR FREBA
KETREG-BEARERERENE MRS E
f9. Franke £ 2 HEHENR TR A KEH R ™
BAELFHMINTRET AR TR . Berti
PR LBRERA BT 34 N K4 O,
150,300 kg/hm?) , % 3 55 — YK R e B 2 - 35€ 48 35

BT BRAEMEN SBERTHE THES .S
TWCRWCE R N BB A B A ST N
SEEB X B PE 24. 7% (R B E), KRB P M P
(100 kg/hm*) fb B BH EF#EH M KRR AR
e, RN 100 kg/hm?) b AL — K R A A
TrRBHY, 550, Dufault EEH B RE, & N-
P-K £ KK & (kg/hm») 4> 51k 220 ¢ 95 = 194,
330 : 142 : 290,440 : 189 : 387 X 3 FhALEAYIE A
TLREERH AR RAREH BRI EEH
FRERETRT 5%, £EHMBRE=BERA M
MAERNBRERL 0%, EREAEE, B,
MREBUAEFPRANEHRERTFAZERT 220
kg/hm’ B AR B UBMEK LT, REAX
M EEHEY=BRAARRS B HHHRD
F—BfE, BRI R FIEERERFOAREA
BRA HHEBELEC ), ARE. . PRI
HEEHLEYT-REWMHTRCERET, BELE
HEHPHEXWHARKRRZ  AHEEMNFHERME
B B W B TG 1R IE L BRIt , A B 5T L A X B AR B K
AMERKBHNE, THELASHEEN RS
Y TBRNEERENEW, h KEA=REES.
1 ##

HE R MR K EHER TR
WRHAT, B Ab b & 23°08' , R4 113°19, 3K 8
m, R + 8 pH H 7. 55, B HLIK 2. 01%, AR &K
38.1 mg/kg, & B B 79.2 mg/kg, B & 115.7
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mg/kg, B T 110 mg/kg (LW ELE KL K
HERRRF R LA RZHT) .

BEIRFH TN B FEFR, 2004 4E 12 H W8], 2005 4E
3H 22 H¥B#,20054E 5 B 4 BBER. REMZR
A, BRAEERE. BITHE 30cmX30cm. 8
it 4ok K K

e REBN N 46.4%, 3 B84 P,O: X
12%, R & K,0 K 60%.

2 Kk

2.1 MifE4®.N.P.K.N+P N+K.P+K.N+
P+K KX 88 CKCRIGEAE) 3k 8 4~ 4b 2, i I B AL X
HHEF 3 WER . MXERR 7.2 m*, B/HXKR 81
B /DX B HE 30 cm WA ERE, E BBIRE
A& AR ERBHERE A C A RB MR
FOES ARkl B E N N 200 kg/hm?, P,0; 70 kg/
hm?,K,0 180 kg/hm?, RHEH 2 RIAEKLEHA 1
SEEAERREEERE.
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cm b BY#T, 4 b b A FIL T #R 4. 2006 4 2 A
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BRET,20d FHREEHMAKS, TRENR E
KAEWER T TER=THRE/#H#FKE.8AI5H
P LUK 9 A 12 H ARG & /DRI R 11
A2 BEWH PR EH R, FHE=FRHEH/R
2.3 FHEBRMHERAST BB THIBFESD
KB 3 BRITHHE AT, FRER 0. 125 g M ASETE .
A 80%FH B 20 mL, /5 2 30 min,4 CHRE 24
h,#7 30 min FE LR EER, €FF 25 mL(Ek
AR T R E R KF W L AT
B, @& 4. TSP W A 6 35 {X (P4000,
AS3000, UV6000LP), ODS Cys 4 (250 mm X 4.0
mm,5 pm), EHEE 10.0 pL, WM K 0. 1% F R
KW (A)-ZFE (B),0~10 min,B M 10%4% 3
%) 40%,10~15 min,B M 40 % kAL B 20% ,
AR E 1. 0 mL/min, F 330 nm K. XS
WEKYREIERES . R SAS Git it
B,

3 g3

3.1 ARIN.P.KAAMHELHEN ZEZHEY™

BRFBMEN . R 1 EREH, E— KRB &L
B N+KQHEALETHEERE, & AKX
4 N+K.CK.P.N+P N .N+P+K.P+K.K; ¥
LR EN,N+K.CK.P.N+P N 5 Mt 3
HEBEER.HBH5 MMAHESPHKABEERE
ES5KAEERBREE.P+K XK ALK
FHEEAHH CK K 45. 2% 56.3%;N+K 5
N+P+K At EE &Kk THREMM ETRENER
2% N+P+K 5P+K BB ZE£5%,P+K 5K
WHE LB EER, M N+P+K 5K @Az R
BE RATTHRERRELETEP BN E
#H, H B AR K P.N+K.CK.N+P . NN+
P+K.P+K.K,} 4 P.N+K.CK.N+P.N 544kt
BHELEEER, MEHSPHKEREE. 5
KZRREE. HTHINEERWESLHEA =
SAEE . FPRWUBHEHETF 30 mg/g, B TR
el R A R B, Wills S5 50 78 BOCF TE 8 55 i
EHSHREEPFHERNWE L L 10.4~23. 8,
10.9~38 mg/g™ , A BB F MM T HI»ETEER
R, A RAE MEIHRENERETHERVE
H5RAMEMHKBARY  EEHMEEFEKR, W
WHAE BB/, TS B/ X 3 BRITH, H 5
BEEEHFERRAEX.
BEWRBAEER AT RS EEE RS A
E,(URFEBTH S, HTHEE H&BMEKK A N,
N+K.P.N+P.CK.N+P+K.P+K.K,HE$N,
N+K.P.N+P &4 H 45k CK 5 47. 7%,
35.4%.33.8%.,12. 3% ,N+P+K.P+K.K &4t
AR CK AR 7.7%.10.8% . 28.5% ;s H &£ H &5
BERNAHEECKZ£RE% N N+K.P.N+P
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CK b AR AEE ,N.N+K.N+P 5N+P+
KEXP+KbHEERBE, XEFERAKX KK
N RBERBMN,P A= EEERMN AN E, W
FuHmFsE~ . N T%%%&,P.N+P.N+P+
K3MEHITTEREFCK, ER 4 MBI
CK 1.
3.2 N.P.K#HifBHA M EEF LB RAEH RN
Ew.mE2AMUEHRS AL HENH 3 MEKER
BRI, MEP AEE 4L BIOA12H
ittt , P .N+P+K . N+K 3 Mg F RS S
FCK, I CK &b E N+P.P+K.K.\N 4 4,
A LG P ALTE i S HE 3G 6 A B4R M N AR ER
A KA BTG, T AR F , BB B 5
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Table 1 Effect of N, P, and K on yield and quality of E. purpurea

o . H-WBMAETHE (- %D BEm/ BT HE Q- KD
#E #F E7S (mg - g™!) #F HTE/%

1 N 13.22 ab 14.75 a 27.97 ab 36. 09 19.2a 36. 28
2 N+K 17.46 a 16.55 a 34.01a 30. 96 17.6 ab 36. 29
3 P 14.26 ab 17.28 a 31.54 ab 37.96 17.4 abe 38.47
4 N+P 13.94 ab 16.09 a 30.03 ab 33.08 14.6 ab 37.92
5 CK 15.89 ab 16.45a 32.34 ab 35.7 13.0 be 37.6

6 N+P+K 10. 79 be 13.14 ab 23.93 be 36.12 12.0¢ 37.85
7 P+K 8.34 cd 9. 38 be 17.72 cd 34.53 11. 6 cd 37. 06
8 K 6.92d 7.21c 14.13d 34. 40 9.3d 36. 47

ERBERRBALSD . NETFRRR SUERKE, ELBEAFHARAEFZREE. L 2R

Using LSD method to test significance of difference, small letters represent significance of difference at 5% level, different letters

mean significant difference among various treatments, Table 2 is same

®2 NPKEENESEREHERFERNEW
Table 2 Effect of mixed application of N, P,
and K on flowering stage and seed-

ling survival rate of E. purpurea

i FH 0815 FFAEMRE 09-12 FFEskE EME/%
1 CK 2 22 76.8 a
2 P 14 32 75.6 a
3 N+P 5 19 58.7b
4 N 1 9 56.9 b
5 P+K 1 13 56.3b
6 N+P+K 4 25 54.6 b
7  N+K 3 24 53.4 b
8 K 3 11 50.5b

EREIEER, IABRREHEEEES R H
Fi P+K.K LB B R G R B B AR X A
AEERE 6 N/NRIEBRK BT BN, RERM AR
HEmTHENERERIFIBTEREKNER
BEBEFHEAHK. P.N+P.N.P+K.N+P+K,
N+K.K 7 MEEEHFHEHRT CK, FE44E
BRER,PHHSCK XEEHEER.CK.P A
FHERBESR FTHA 6 ML, K 47
MAEHERRMK.
4 itig
FREEBELGH R BHETRYEK
RAE—ERMERN . AR PEBE KA
fEXT EMBERVEREEES N . RIFAL
B — R OB 27, A T 34 GR AR
REBVEHEP LBXGTHBTRERREAEST
CK 5% BERARBE. M N.N+K.N+P £4038
TS TFHEEEWAKRP+K. K FHAESE
T AT R B ER. F, A F A& E L
BHYAERE - FERESHTRINEDE. 5
4p,Shalaby ZHRBHREABRTREHEY ™
B BARRARRBKRE K LHEEEHE

YWrEYBERT CK, FHABRREANR. B,
B—-RRBUN+K 2/ THRERS . HEERT
N+P+K.,P+K.K 3 MbE, i iZ R EAHEER TR
RN, T CK.N X K ek TRES K
N+K 1 4. 9%.17. 8%.58. 5% ,3X 5 Shalaby %
BHRBMNKAKETFRENERXE-BN,. &
HAEAME ] REEFED R WA EER . R AR
M5 s ,Cummings (1978) X B4 & 47 kg/hm?
f 4b FE I, H 4 B 94 kg/hm? A B S BOR
PR, BRISF A i B KRS A K WA i E
BEREBFHFEY., ZEWRER, EXBEZ DR
AEaEsE, KEXNHERN TGRS EEHN
BN, AR FREIESMAMEBRLEBRE
R A EY X SRR EH AR A K
P 115.7 mg/kg, ABEFE 110 mg/kg, BREBEH
W RET RS BRRAE; LRI BE
& TR L E#1T (pH & 7.5~8.0), 3
REBAER 38. 1 mg/keg L THEMAKT, KKER
BN HER I BR T SALER I SR o BRI, ) 0
JRE R AR ME TRSRNAE, W
ARG, B TEASASHE 719 AR KR
MHEER TR LB RN, 54 N+-P+K A BE
BEFEOES FREFEZAHRFRR T4
ARMERS, BHEENERLEDRERA

BUWCRWEE N 4B B E® F CK,N.N+
P.N+K BB EHF N+P+K.P+K B/H4HE,
VAR B N & F N, P 7 3 7™ # $ 5 3%
AR, TRRSMIARBRBEEAEX . LHERER
BN R REGHHAEERER , ARE P UE
B EEHAEMTRAEH LB BRMEE, EHE
KHERBE T LA E, 2 A 20 HRK
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BHHE N AR SRR EFF L AN TR R
RRHBREAGT, 5N SHTHKOXTRA,
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HAMEAETEINE T HRERMEE, N
EFHE,

Foh, B REHORIE UL AR L EFRY
R E G, BIA R PR, DR B L 3 R
TERIRET.

% FRTR, e R R A, A B R
SRS FEARRS B ERMGBE WA K, T
BEREBHAY B, AT B 2 5
ERNER ., A S S A R B
H9 MDA — B B R N.N+P 5 N+K DA FrEg
BE. B ERELER NS, BERANES
MR, RN —E B RE B TR
T SRR ARG , 76 3% 3 B IR0 P S HE B 0 B B
IR S5 JRE 38 4 B 0 MR T 1 R
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