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A B &% B J&E 3K ( Chelidonium majus ) & i 52 B 5 4iE
EESEAESGEET  HR . EYHERSEWKR

EIXK,FLE,FEF AN, F
(R SEHFEATRE, WRE 150040)

WEEHERS IS, N ARAEREMA T BB SRR Y ETE BB X B LK (vegetative growth, V) \F P4 K (sexual
growth,S) FIFEREA: K (clonal growth,C) B B4 4 B LU BIHEATE BT E , I LA W Rl 58 T A4£ 18 & RUARME S Bk A=A
WEYRTER AWSESEYBIBNEXRRR, HRENEYEERLS R REMESETRBEIRRE, HRERER
B (1) X TARDERARIL A 206M (25 3#1) \70% B (HriRbR ) 1 40% JEIR T ( BFFARA) B 9 e 5 JE SRAE 15 B 2R &5
R, 2GR T BB A TE LR Vo 2080 4 Cos, J SV AEIE B 5, 25 ity DE( Disturbed but still Excellent ) 4 5% ; #yis Ak T
BFFART R EESRAETE LR A5 TR R Voss So.s Cose T Vo 28040 Co.ns, 390 SC A= 15 LB, My Ak T F1 HFF 4R T 2y DF
(Disturbed and Fragile) 2235, (2) BEJESEMEMRAEARETY (BT HWMNEYRE) &8, = MK TR T aFFRT £
B, SHMBAERARSRERTEE M >8> B> 22, BWEE Ff>Hh > B> X AYREE . >8> 2, &/
JEREMRNEYBSBELHBER , =i QBN AW RS BT R T B3R T BJE =k 59% ~56.7% .
(3) BIERAFELASRANRETY (BT BRWEAEYE) SBERESERD, BENREXR B, BJERRERR™
YW(RT BRWNEYR) SESEFRERMEEERBRAMAR, SREEKRIEMRX, SRERERN, BT MM DE 435, 4
(MR E4F) T /) DF A 42, B3R M C BB R , W RAE 3 TIRERB =Y (R T BWHMEYH) WR R, 4R
VAR BPAE AR BN LB 1 3% B AR SR A0 H I M LA B 1) BRI R TSN s MRS,
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Abstract: Chelidonium majus belongs to Papaveraceae family, and the whole plant can be used as a Chinese traditional
herbal medicine. By using the Principal Component Analysis (PCA) method, the characteristic parameters of the plant life
cycle forms, i. e. PCA scores and proportions of Vegetative growth (V) , Sexual growth (S) and Clonal growth (C) of
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Chelidonium majus populations at different habitats (including open land, a Ulmus pumila plantation and a Picea meyeri
plantation) were quantitatively calculated, then the correlations between these characteristic parameters and the contents of
alkaloids, tannin and flavonoids were analyzed in this paper. Our aim is to provide an experimental basis for the
directionally inductive cultivations of Chinese herbs for getting an increase in its active substances. The results were as
follows. (1) The plant life cycle forms of Chelidonium majus differed between habitats. when grown at full sun light at the
open land was characterized as V5, S, 4; Cy.05 , which was a SV sub-form of the plant life cycle form, showing the habitat
here was a DE ( Disturbed but still Excellent) habitat for the growth of this herb; when grown in the Ulmus pumila and
Picea meyeri plantations were characterized as V54 Sy 55 Co 5 and Vi 52 S, 10Co 55, which were SC sub-form of the plant life
cycle form, showing the habitat here were DF ( Disturbed and Fragile) habitats for the growth of this herb. (2) The
contents of secondary metabolites including tannin, flavonoids and alkaloids in Chelidonium majus in the open land were all
lower than those in the Ulmus pumila and Picea meyeri plantations. The contents of tannin in different organs were leaves >
seeds > roots > stems; the contents of flavonoids were seeds > leaves > roots > stems; the contents of alkaloids were
leaves > roots > stems. There are no significant differences in the contents of alkaloids in stems and roots of Chelidonium
majus in different habitats, the content of alkaloids in Chelidonium majus leaves in the open land was, respectively, 59%
and 56.7% lower than those in the Ulmus pumila and Picea meyeri plantations. (3) There appeared significant linear
correlation relationship between the plant life cycle forms of Chelidonium majus and the contents of tannin, flavonoids and
alkaloids. The contents of secondary metabolites ( tannin, flavonoids and alkaloids) of Chelidonium majus were negatively
correlated with the Vegetative and Sexual growth, and positively correlated with the Clone growth. The results indicate the
DF habitats in the Ulmus pumila and Picea meyeri plantations were poor comparing to DE habitat in the open land, which
changed Chelidonium majus to C form and improved the accumulation of secondary metabolites ( tannin, flavonoids and
alkaloids). All these results can provide morphological methods and theory on evaluation for the habitat selection and

directional accumulation of objective active components in the artificially directive breeding of wild plants.

Key Words: Chelidonium majus ; plant life cycle form; principal component analysis; secondary metabolites

FEINSERIH I T, Y7 A A 15 SEad AR ol i IR AR [ Bl oy BE 2B R A R AR B AR R (AR
KAGEEER) b, ABRSE(ER) EENMSTHEARBR LR R EEZS, LB NIRRT B
AT o N T ST R B BE B SRR R, DR A A R R R 43 O B R A K (vegetative
growth, V) H kA K (sexual growth, S) MFLEEA 1K (clonal growth, C) =R, 53 HIE#E 5 MBE NEFE
KRR R R/, FE AR K e B R 0 A8 3 ALK SR 48 4r , 8 4 7 73 73k (principal component
analysis , PCA ) X448 BEATREEAL 3 , R A BIRB B7EIX 3 KRE LM EC I, K il 4 08 Se K BIRI 41 V
.S BIM C B 3 M AT, ISR & R PR 4 Ve SE PSR A RR R AN A R . R IR T RS R
L RER AL ZE A AR A B B AL o AR IR AR S A L AR h B — S AR B
R WGP T C AT LA, AYAESEL T TSR b, A EH L R A TR, XERX
foria BA B BT AR A B R TR R B R MR HA RS MY A RBNEREA THEE
KEVEFR, W e IIa 2 R RRAS

ZI YR IR E 2570 Y B RFERNIN Y, K B RIS AR S ROy U U™ 4, AT 4R X £ B 99
Y B AR RS T SRR SR RIS, TR B E RS A R R EE R &
PURHE 3 FEYEARERAF TRERET JESEH A £ B KERBNEY RIS ATAN
20T 3 MERAET SR R SRR E T R AR RS B X R, Eh %A
AT SR RVBR 5 05 vk, R R CRR T8 N ED A BRI IR ARG T RF AT L B A A3 B4
AT TR (B B A A T o BB S AR A SR AR S b, DA ROX R SBAB R T L
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Fikie SEF MY T EMET, B B 7Y 1L MR RIRE .

FT 0, ATCUARF A 25 R W) U SR ( Chelidonium majus ) RBPFEXTAR , 68 3 289 ML BEATAE 16 SR B
BRI ER L, HETAFESERT AR EHAEMAEYRERONE , B AT £ RS 5 RAE REE
FREGHESE MR T , B e AR TS R RS TR R A T E M BT M 13,

1 MRS R *
1.1 SEEsRoL Far gtk

BT 0L T BB e Y48 e JREE T AR ALARO R 224 AL A Bl (N45°43. 096", E126°38. 036") . M /RIETH B
HOEH KRR NE R, 24 FHSEN 3.1 C, S FPHRKE 567 mm, TTFHEH 150 d, 250k 190 d, 7E5E
B REHI Y B 3 AL AYRE M . 250 (OB IR 100% ) HIREAR T (OB IR 70% ) FIEFFAR T (JBIR 40% ) ,3 FpbEsAE
FEAE 100 m DAPY, TIRAMEEAR 3, FEGRMFEMERE 3 N OESRME, RSS2 308 M E oy Hh
1.2 713, MiRAR T R EE N REHL 4.5 A6, EIFFAR TR AAEIL 7.8 F1 9, X B MR BRI TR RA A, LA
Bl BT PR ARAR B AR, IR 3 MREIR I — P 2K 1 BUE S MR R T A U S 8 AR AR
FEAREIIE
1.2 FEYATE B RIRI 45 Tk

B EESEAERR R 3 2, ERER AHERMTEARK, FEE S MEIRERRESEER:
BEREKIESHARNRE A2 SR EREMEE MG ARERKSRERHREF R R ERK EFE
BMERF/INRYG A RS REE AR T FER U FES RN, AT #
G BT AT G SRR , 78 BT Z B BT B #EAT T AR AL AL B, AR LR A Zi = Xi/ Ximax A03E
ik AR AR O B 1 2 SbRIEALAL TS B8 BEAT R B 0T , RS 40T A SPSS12 M ik
AT, H— B R A e R TR SEAEN, UV, S, C.(x+y +2=1) WIERER",

1.3 AR Yy BT B R A A a5 7 vk

BTERRNENE BEREAXNTHEGETRTSENNE. FHBRESHTE ZhARWR, EHRE
0.05 g, IMA 70% Ky BEREF ML 5 ml, Z 1R TAHCE 24 h &4, B0 10 min, B EERK 0.5 ml, 1A 4% H)FERE
FBEVAWR 3 ml, IDAMKERRR 1.5 ml, FHERTEEL, BEEE . 7620 CHKBH M 20 min, DU R B
H,7E 510 nm P T WERIGE (WFJ 2100, 0BT ( L%) AR AR . MIERENLITTE L RERE S
BTHE R, T RILEE, SEXR 0.5 ml (4 70% ¥ B EEES U, A 4% B 25 54 PR BV, Im A
WEFR 1.5 ml, FTHERARERZE .Y =1.3907X +0.0097,R* =0.9991 ,p <0.001, 5, X R YLEE, Y ik
¥ (mg-ml™') ¥ :0 ~0.6 mg-ml ™',

B BOWERE  BULTRRR , B AR HTE Z W3R, BH PRI 0. 05 g, ilIA 5 ml 95% Z B
J&, 144 CF,#75 60 min, .0 10 min, EVREFE 4 h, BEATH R RBOEH %, HaR K B 25 ml F2H,
4 ml 7K, B BURE SR 2 ml, A 5% B9 WAHBR4M 1 ml, #5708 6 min, JIT 10% MAEERSE 1 ml, (& 6
min, fill 5% BE A 10 ml, FIKERZZIE , 85,88 15 min j7, LR ES BX, 76 500 nm T
WERIGE, MIEREMETELERBPERYSE, SSRGS T (PEZSEYHRRER) . B
W ERRRIERZE .Y =1.4335X +0.0235,R* =0.9991,p <0.001 , R, X A YLEE,Y RV (mg-ml™") , 2Rt
JBE:0~2.0 mg°ml_1o

YIRS BINE T E BT EERFESREL (40 B)  BHERRO0. 1 g &, mA- B
(1:1)5 ml, A IE)E, AR EAGER 30 min, Z.0 10 min, B EFER 4 ml, ST, M4 ml 95% ZB 50k
BERRIR B ¥R (10 ml B 5 FHVKESTR) B 75, M5 10 min, £ 0.25 ml BB EA R S ml, DUHENEAFNEEH
STHR 7R 350 nm PR T MEROGE, MI\FREMZLITTE L EBRHEYRBE S8, SERS IR/,
B ERFRERIZR .Y =14.684X —0.0038 ,R* =0.9998 ,p <0.001 , R H , X HEIEE, Y HIKE (pg-ml™") , 2
PTG 2.0 ~20. Opg-ml ™',
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1.4 BdEathiork

ET YT SES R TATE LB 719 B oA SPSS12. 0 #4740, A= T8 SR RUFHES $ 5K
A B Y1 & BRI R KRR Excel 2003 s 4 TRA B X R T RATHRXRREOTE , 1 H
B3 TR BEATH R R R B R
2 BRESH
2.1 R[S AR 1 SR BV SO A Am 22 5 S L AR T S YR R

BARNE AERRERERAER ARERMERERSRES N 3 K, KR ERFRIREMLE
FHER, EFHEMEF BRI/NFERRIEA AR, A K T R 8 M JH: 2 B B IR R,
SRR 1 XIBIET A, =3 (FaE 1.2.3) HESRIBE TR ARG A ROROUBA B 08 T 1y (R 4.
5.6) MIEHF(FfE 7.8.9) FEHLE) FUESE , TERE AR ROR DU X 22

£1 9 EERMEEYER LAY OBEXESHIER
Table1 Morphological parameters of the 9 populations of Chelidonium majus for the classification of life cycle form of this weed
FEHLE R J2 45 Plot type and number

I H Item ﬁiﬁiﬁ lt ]—;ic al parameters Z5Hi Open land BT Under elms H3FHT Under spruces
1 2 3 4 5 6 7 8 9
HREK R Individual high(om) 69 61 60 49 43 2 41 37 39
S|V #:2£ Diameter( cm) 2.07 1.96 2.25 2.11 1.84 2.04 2.01 1.80 1.53
SEWE Crown width(dm?) 31.35 29.68 29.7 22.44 22.36 19.74 19.68 17.86 15.99
F A ¥ Basal branch quantity( No. ) 3 3 4 5 5 6 6 4 5
F 4= % Basal leaf quantity(No. ) 29 22 21 15 14 17 23 22 20
AR 6% Inflorescence quantity(No. ) 16 15 1 1 1 1 10 1 9
B¥S 768 Flower quantity(No. ) 63 54 46 44 £ 2 39 3 27
14 Flowering branch length( cm) 2.70 2.47 2.57 2.54 2.3 2.27 2.1 2.4 2.35
16 FF B42 Inflorescence diameter( cm) 3.42 3.20 3.1 3.2 3 2.7 2.8 3.14 2.95
R /MRS Fecundity ratio( No. ) 3.94 3.6 418 4 3.82 2.3 3.9 291 3
AR THEZFH Asexual bud quantity( No. ) 7 5 6 9 7 5 6 6 7
Z¥ C FTEFE R Asexual bud quality(g) 0.88 0.97 0.97 0.80 0.88 0.69 1.15 1.11 1.19
F#E2ERS Asexual bud high( em) 2.25 218 2.5  2.58 2.83 2.67 2.3 238 2.5
T ZFH 42 Asexual bud diameter( cm) 0.19 0.19 0.22 0.22 0.24 0.30 0.20 0.23 0.21
F#E S Asexual bud leaf quantity(No.) 6 7 7 7 8 4 6 9 7

AT G BN Xk 3T G R B, 3 BT e R B AT T AR AL B, A0 FR(EAE O B 1 2T
PR EALAL B S BOMEL, A SPSS12 #RREAT R 40t , AFIREH B SR ERER (V) AHAER(S) k&
AR (C) IEURE RS SR U RASH T GBI B E 1, H— MBS R M8 1.2.3 2508 Vo,
S0.42(:0.24 \‘[0.3450.42(:0.24$[l V0.3450.39C0.27 14\5 \6 ﬁf’uj@ VO.ZSSO.SQ C0.32 \V0.27SO.39 CO.?:S$[l V0.29 SO.36C0.35 17\8 \9 ﬁ%u
j@ V0.29SO.41C0.29 \‘[0.2750.40(:0.34$[l V0.2550.40C0.35 ;?Ef@‘ﬁ V0.3450.41 C0.25 1% SV EEEE’:HI:JA ,*@Wﬂ] Eﬁ%?ﬁ%uﬁ
‘[0.28SO.Z’:8CO.34$[l V0.27SO.40C0.33 1%% SC EEEE’:HI:JAO

W 1 B, MR RE AR BRSO RAE TS SR o B84 =3 > MR T > B3FART,
LA ZS M R SR BE R R AR RA R . M V.S # C B LLHIE . S AR EFRE RG] L BRI 34% ,
BB TR T A B AR T BUE SRR B I A I B o B Ho ] (28% 1 27% ) 53 R R ket R SER PR AE K
Jr o LEBURE 2, 29 5 BB 40% 2o s 25 M FUBSESE AR IR LB o5 B 25% , B B AR TAITR AR T A B34k
T EJESRAE SE A BT o 9 ELAB (3490 71 33% ) 5 ULBAAS (R R M U SAR AR RE B 7E V.S 71 C Z[R]9 20- B Ll
AR AR T R T AT, ZHEFRERBARE , TEA K ILER/D,
2.2 NIRRT SRR A U = Rt

XA FREH ) R SRA FE A E (MR ZE PR YA G ™4 (B 7 B A A ) & BRE TR,
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O &ERERY AHEAKS W ORMEKC
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22 S 2 N |

£ 3 = 3 |

=g = = 4 E = ]

g2 N ] 5 . I
¥ g

£5 6 S 6 W |

g7 7

Z g[ = | 8 B S

ol RSN 2 9 EEEESN

0 5.00 10.00 0 50 100

% SeNt iy BERAEV. SHIC_ERBEN LM (%)
Principal component scores Percent of energy distribution in V, S and C

B1 94 AERMEFER LB . &) ERMED;H) ETE LA
Fig.1 Analysis of life cycle form of the 9 Chelidonium majus populations. Left) : PCA scores; Right) Percentage of life cycle history

SGRBART HWNAEYH S BEAAFBARGEAHENEZS, R 2, EHAERMEHRLTTEMR
FHRAT FEFFART BESRIE 20.2% ~16.2% s M EAERAFRSER TSR A > F >R > 2,
EFFART BESRIE R B0 & B = HH = AR AR T BRI 60. 1% ~48. 1% s S M HERA RS B &/
W& & AT > A >R > 2 S AERE RN ERS ELHBER, BT BEZEY A &
FEE SRR T RS 45. 1% ~56.6% . 25 AR SR R4 & & 18T WA AT #1 B 3mk
T EESEHAR ) 48% s SR A ERA RS EEYRE & A > R > 25, & BUE SRR B9 A= e &
BRI BES, = AR A AR S TR T AT BESHEK SR 59% ~56.7%

®2 TEEMEERIERBES0 (BT RENEYR) HeE
Table 2 Secondary metabolites (Tannin, flavones and alkaloids) content of Chelidonium majus in different plots

wEARE =SB FEHR R F 475 Plot type and number
Secondary metabolites Z3Hi Open land BT Under elms H3FHT Under spruces
content (% ) 1 2 3 4 5 6 7 8 9
B Bk Whole plant 5.76 6.86 8.01 9.20 8.81 7.85 8.12 8.35 8.14
Tannin i Leaf 9.32 10.83 11.73 11.93 12.53 11.54 10.68 11.14 11.65
Z£ Stem 4.05 5.49 6.25 6.13 5.47 4.95 5.58 4.45 4.16
SR FF Infructescence 6.77 6.47 7.46 9.01 9.14 7.31 8.04 7.93 8.09
## Root 6.23 6.62 7.14 7.82 7.80 6.42 7.15 9.00 7.71
-4 Bk Whole plant 2.18 1.90 2.23 2.30 2.41 2.15 3.38 3.39 3.39
Flavones I Leaf 3.14 3.34 3.36 2.90 3.26 2.95 4.93 4.53 4.82
Z£ Stem 0.95 0.61 1.04 1.18 1.26 1.03 1.69 1.69 1.77
SR FF Infructescence 5.66 5.38 5.71 4.67 4.35 5.08 5.45 4.91 4.98
## Root 2.35 2.63 2.75 2.44 2.65 1.87 2.44 2.76 2.46
Y Bk Whole plant 0.27 0.32 0.51 0.92 0.82 0.75 0.78 0.94 0.82
Alkaloids I Leaf 0.39 0.46 0.80 1.45 1.31 1.26 1.18 1.38 1.24
Z£ Stem 0.19 0.24 0.36 0.42 0.44 0.36 0.41 0.43 0.42
## Root 0.49 0.48 0.49 0.44 0.46 0.46 0.55 0.61 0.47

2.3 AFEHAESRAE T RS 3 MRS BT

ARHERT BS54 LR T R0 KA T LR ILIR MR TR, AR E X EEFEY
BEF(FR3), AFREHAEXETS, ZDBEMXHNE 8 HMEXXRABR AN SHLS| TE 2, LA
H, IR T3 B 541G R BRHMES JOH SR B, 6 MRt 1 MERIE B E K (p =0.09) ,F 44
BT BEKF, AARERATIES VAL SBoBEAMX UREKRATIERES S LLHBE A
K,H5 C WHIBFIEMK(ERS, E2), MAAERERESHSHATHFREIREATNBE WK, Hh SH
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HBISH A BT TR AMR MR (r=0.64,p=0.06) . ZEHRTHFESAETE LA FRRIHIHEKHR
IBFEE UK, W54 75 S Y B A R RS R TR IR 00, o 5 S P Bl B9 570M S ik ok 3.8 28 Kk F
(R*=0.47,p<0.05), RFRTEHFRE SHB5.S HAIRHMR, B p <0.05 HBEHKF(p=0.05),5
C BIWHIAB T BEKF(R* =0.485,p <0.05), MRABTHFRE VESEMRK, M5 S /o 2HAMKE,
TAARM R BE KBRS AT R A AR R R B p <0.05 K BE KT, GAXRE, ARSER
ERETERESE S1B5.S WHMBRRAMR, ME CB.C ILARKIEMX, BREATEES VIS VIL
BIE R MR BB FA—B(FE 3. B 2),

£3 I EABRFHEERLARESYERERH™W(ET BARMLEYR) &BHXES
Table 3 Correlation analysis between the plant life cycle form parameters and secondary metabolites ( Tannin . flavones and alkaloids) content of

the 9 populations of Chelidonium majus

A
AR %ﬁi Pﬁnc_:il}:;fiz ﬁﬁ;ﬁ%cores Life cfrliff%f Ezz{entage
Secondary metabolites content (% )
BREKV AEEKS mEEKC BHRERKV AEEKS #REEKC
B Pk Whole plant sample r -0.6972 -0.8406 0.5077 -0.6032 -0.7904 0.8017
Tannin p-level 0.04° 0.00°** 0.16 ns 0.09 ns 0.01° 0.01°*
i Leaf r -0.3878 -0.5265 0.4882 -0.3314 -0.6405 0.5297
p-level 0.30 ns 0.15 ns 0.18 ns 0.38 ns 0.06 ns 0.14 ns
2% Stem r 0.1059 -0.1988 0.3371 0.1654 -0.6863 0.1708
p-level 0.79 ns 0.61 ns 0.37 ns 0.67 ns 0.04° 0.66 ns
B ¥ Infructescence r -0.5829 -0.6615 0.4993 -0.5405 -0.659 0.6971
p-level 0.10 ns 0.05° 0.17 ns 0.13 ns 0.05° 0.04°
AR Root r 0.6847 -0.73 0.0355 0.5614 -0.3214 0.5669
p-level 0.04° 0.03* 0.93 ns 0.12 ns 0.40 ns 0.11 ns
R Pk Whole plant sample r -0.7314 -0.602 -0.1387 -0.6369 0.0801 0.4508
Flavones p-level 0.03* 0.09 ns 0.72 ns 0.07 ns 0.84 ns 0.22 ns
i Leaf r -0.5511 -0.4169 0.3483 -0.4373 0.2973 0.2047
p-level 0.12 ns 0.26 ns 0.36 ns 0.24 ns 0.44 ns 0.60 ns
2% Stem r -0.7744 -0.6721 0.044 -0.698 -0.0999 0.5752
p-level 0.01° 0.05° 0.91 ns 0.04° 0.80 ns 0.11 ns
B ¥ Infructescence r 0.5729 0.5257 -0.4612 0.5752 0.4253 -0.6224
p-level 0.11 ns 0.15 ns 0.21 ns 0.11 ns 0.25 ns 0.07 ns
AR Root r -0.1128 -0.0371 0.4293 -0.2485 -0.0905 0.2286
p-level 0.77 ns 0.92 ns 0.25 ns 0.52 ns 0.82 ns 0.55 ns
HYIR Bk Whole plant sample r -0.9205 -0.9192 0.4896 -0.862 -0.6239 0.9269
Alkaloids p-level 0.00°*° 0.00°*° 0.18 ns 0.00°* 0.07 ns 0.00°°
i Leaf r -0.893 -0.8911 0.576 -0.8566 -0.6687 0.9422
p-level 0.00** 0.00** 0.10 ns 0.00 ** 0.05° 0.00**
2% Stem r -0.8044 -0.8521 0.4646 -0.7303 -0.6253 0.8271
p-level 0.01°%* 0.00°** 0.21 ns 0.03* 0.07 ns 0.01°*
AR Root r -0.3845 -0.2446  -0.1783 -0.3913 0.2308 0.1984
p-level 0.31ns 0.53 ns 0.65 ns 0.3 ns 0.55 ns 0.61 ns

YA Y) B E IR & B S YA IS L BRHMES B A R B R R T B T A R M (3R 2) , FE AT UG
HRXEF, A 3 MEAT BEM(p <0.05) ,1 &I p <0.05 K BEHKF(p=0.05), HERE,ZNH
Wil & B 54 0 S BB RO R B, RPN ZE RIS B S V558 WA R R BEMAAER(R® >0.45,p <
0.05), BHEMIES VIERMEIEBENAMEAE(R =0.53,p <0.05) (K 3),

HUR SR RS E B BE YRS B 54T S AES B 5SS I B i T DL AY BT | B AY A SC
(R2,H4), EFRNHHERRET,H I NEATHREEKF (p<0.01) 5 3BT BEKF(p <
0.05) ,1 MEIE p <0.05 B BEMAKF(p=0.05) (F£2) o VM W& 8 541G LERESHOHE R
B L6 MR M T 1 AMEE BE KT (p =0.10) , HR 5 BB T BEAKF(p <0.05) , RN A A= Yy

hitp : //www. ecologica. cn
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S
210 ° 10 10 10
w5 S T 8 M 8 M S s
?ﬂ g 6 P 6 % 65 A ﬂ 5 6
~E 4 _ 4 — 1 oas 4 24
o y=-137x+1136 y=-193x+14.42 y=1877x+217 G £ y__2930x+|685
KRS 2 R?=0.49 2 R*=0.71 2 R:=064 Wi 2 — 047
#E 9 w ) 0 0 R
T 15 25 35 25 35 45 0.2 03 0.4 0.35 040 045
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Fig.2 The relationship between the plant life cycle form parameters and tannin content of Chelidonium majus
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Fig.3 The relationship of the plant life cycle form and flavones content of Chelidonium majus
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Fig.4 The relationship of the plant life cycle form and alkaloids content of Chelidonium majus
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