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Morphological variation in flowers of wild populations of Chimonanthus praecox

in Zhejiang Province and its correlation with environment factors

DU Huicong, JIANG Yating, TIAN Min" , ZHANG Ying, WANG Caixia
Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Fuyang 311400, China

Abstract; To determine the morphological variation in flowers and its correlation with environment factors and morphological
diversity among or within populations, five natural populations of Chimonanthus praecox in Zhejiang Province were chosen as
research subjects. We investigated 16 floral phenotypic traits and used nested analysis, principal component analysis,
correlation analysis, and un-weighted pair group method with arithmetic averages (UPGMA) cluster analysis to analyze the
experimental results. The results showed that there were extremely significant differences among most of the floral
characteristics of Chimonanthus praecox. The average variation coefficient of ovule number was highest, and the average
variation coefficient of corolla inner diameter was smallest. The corolla inner diameter was the most stable phenotypic trait.
The mean coefficient of variation (CV) of all traits was 15.03% with the range from 10.81% to 23.38% , and the average
phenotypic differentiation coefficient (V) was 44.38% with the range from 1.57% ( pistil number) to 89.62% ( corolla
diameter) , phenotypic variation within a population was 55.62%. Average value of CV of the Wujianshan population was
the largest and that of the Longwangkan population was the smallest. The variation within populations was greater than that

among populations, which indicated that the former was the main source of the floral morphological variation. The principle
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component analysis showed that corolla diameter, corolla inner diameter, flower cylinder depth, and middle perianth length
contributed the most variation. Correlation analysis showed that there were significant and highly significant correlations
between parts of floral traits. The soil acidity appeared to be the most prominent ecological factor influencing phenotypic
traits of flowers. The results of the analysis on the correlation between floral morphological characters and environment
factors indicated that none of the studied environment factors played a significant leading role to affect the variation of one
single character. Different environment factors could have different influences on variation of a single character, whereas the
same environmental factor showed somewhat different effects on different characters. Macroelements had greater correlation
with floral traits than did microelements and mid-elements. According to UPGMA cluster analysis, five populations could be
classified into two groups. The UPGMA cluster analysis showed that the morphological variation of the five natural
populations of Chimonanthus praecox were not fully clustered in accordance with the geographical distance. It is suggested
that there is rich variation and diversity of floral traits among wild Chimonanthus praecox populations, corolla diameter, the
length of the middle perianth, and the ratio of length to width of the middle perianth had significant positive correlations
with the content of copper, the ovule number had a significant positive correlation with the content of calcium, the ratio of
length to width of the middle perianth had a significant positive correlation with the content of iron, and the number of inner

perianth had a highly significant positive correlation with altitude of the habitat.
Key Words: wild Chimonanthus praecox ; flower; morphological variation; environment factor; correlation
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& H5 ( Chimonanthus praecox (1.) Link) 3 J& B #§F} ( Calycanthaceae ) #5 1 J& ( Chimonanthus) , {5 [/
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TR 55 o ASBIESE R BCHT VLA 70 A1 BF A= WY 5 1 FEAE X6 2% S BERS A0 16 S AETR PR i) 728 S B S
S T AR SCHEEA TR, LI E— 20 4R Wi VA8 B 2E A A B R, T i s A8 8 S AR O S
FEEREE YOG R, A BT & B AR I Mg o o B L, e 5 0 Bt A AR 2 O AP S (R LAl 800

1 #MR57FE

L1 WRFEHX A AR AL

WA PO B A 0 2 A sl X ol R EL D T ARG L v 25 B LU A, R R A 358 e N TSR M ) ik
£, AR A R BE M R /L, LR T B AR RIS 0 A AR . BT, A UM B B X LY
R RIBEREX (TTEP) AR AR e 3 (LWK) TR AR A AR 28 4R 1 (BDS ) 5 AR A A i 4R 1l
(WJS) Finili 22 i 2 P AE s LU 5 LB A (1S ), BB B AN 1 o o ZEAR 1L I 2 28 e Al 22 30 B U 1)
BARCIR A, FES TR LS BRI IE ST IR S WA AR BUR B8 IR AR A 4K
R RIRE IR R 1L SR i bR, B VR B IRE T A A, R YRR GRS AR, BAORE AH X R SR BV = A 1
4.5—6.5 m, SABABE K2R 90% , R E vl ik 100% , 4 W) £ 2 A AL W ( Platycarya strobilacea Sieb. et
Zucc.) WL ( Phoebe ¢ chekiangensis) MUHE ( Eriobotrya japonica) FEAE ( Osmanthus fragrans) %51 ( Phoebe
sheareri) . K& " # ( Aphananthe aspera ) . H WX ( Cyclobalanopsis glauca ) . #2 # ( Hovenia acerba ) . % f1
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( Trachelospermum jasminoides) 24 ( Dendranthema indicum ) % ; TLA 4347 X MEMFECE 38 £ H A i AR S
R TCIARZ WA LR B AR TN R AR AR BEAR ;e IR AT X R A WA Z  FEAR A
AKE Y52 HFE ) S FGEE AT RO P BE AR s b, PR A A ) £ B MK ( Cupressus funebris) ACEFRE Eh R
A (Rhus chinensis) 55, TR BEE AN AT B & 255 B BL G | ik = AW 3 B4 25 ( Wisteria sinensis) . — M K iE
(Akebia trifoliata) F MK ( Mucuna sempervirens) %5 , 3= 5 (1)1 S5 A ) % W o) M7 A M g 1 A6 G T R £
PPEA —E IR E X
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Table 1 Location and the habitat characters of populations

JEBE Population 22 Tongitude/E £5 % Latitude/N MK Altitude/m 35 Slope/(°) Wi 17 Slope trend
e T3k LWK 119°37' 30°06 124 20—40 R
7R BDS 119°34' 30°03’ 155 70—80 [ii[
K KR TTFP 119037 30°00’ 124 45—60 Rk
F4R1I WIS 119035’ 30°09’ 351 30—40 [l
J51l1 FS 119°37 30°08’ 380 40—50 [l

LWK; Longwangkan; BDS:Bidongshan; TTFP ; Tongtianfeipu; WJS: Wujianshan; FS:Fangshan

1.2 JEEREN &

FESEME AL, 7245 FR R N BEAILBE I 9—15 #RAE S IE & | JC )™ 5 Bl i Ao He 5 A S A o 1 3kt SR R AR R
[ EG RN BRIEEEATE 30 m LAE, bk b BEHLR UL T 1) BH O 10 B 2% TP i) 5—10 ZE 8548, 20 )2
BT ERARFR 25252 1 I 37 R £ 25 F8 b, B 138 5 b 8% R B R AL R AN S8sem . Geit il
BB B AR SR ESORI IR BR AR W i R B A Rl SE L N e AE e BLAR (fE T Ah e
BB ARME) AEENR(EENT AR % M KM & g K9 e K Fa L,
BARPRBI RGO 0.01 em B HLFIERR = RONE , 4 16 MESTER .
1.3 3T e

TER—HE T NFR IR S Al @QfLmBﬂﬁﬁ,#Eﬁﬁgmﬁﬂﬁiﬂ% 20 em ZEAT I HARRES IR AR AARKT
b g . 48 pH (BRI R AL 2 U LG I A % i, Al R T AR B e L (2 ; SRR A Na
B R AR %%(ca> VBE(Mg) BR(Fe) BE(Zn) A (Cu) AV (Mn) 50 BT R 09I R F R+
WSO o I SROMRD JRy 28 55 MR ™= it J3 e S AS I Hho s (BTN ) S8, 5 b = 38 37 43 B 2 1) 000 25 SR DL
%2,

F2 ENIAEEBEELERSRIE

Table 2 Characteristics of soil nutrient of Chimonanthus praecox populations in Zhejiang Province

JERE 3555 B Content of nutrients/ (mg/kg)

Population pH N p K Ca Mg Fe Zn Cu Mn Na
K LWK 7.79 213 3.28 94.7 3504 1214 168.0  4.16 2.74 718 14.9
#7400 BDS 7.56 369 11.70 99.4 4995 566 253.0  6.19 3.87 549 15.5
i K KR TTFP 7.68 208 6.87 97.5 8402 140 173 158 1.49 78 16.8
TR WIS 8.00 92 3.57 53.7 5452 505 58.8 43 1.80 318 12.4
J71l FS 8.06 294 6.08  109.6 2444 681 952 23.7 1.84 395 18.8

1.4 Hdasab

i Excel 2007 ,SPSS 20.0 F1 SAS 11.5 A0 $2 4t 197G SRR P HEAT G40 0T, T4 HR b i AR -1
(B v 22 AR S 2R 00 4o 28 S 2R A e e AR bR B R R 12 S KT 5 X 45 bR B HE 5 BRI TR A R Dk
FEAYMT 5 2 43 40 A7 A5 H 238 0 P PR o o 0 A8 5 19 DTk s B R R AT Q RIS (UPGMA 35) Ml R R %
GypER,
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A, Y, A5 BEARER §ASAMAERS & DS VLINMEL e S S, PSR DR RO RONAE ([ 5E ) , T, e i D HE
RN RYER j A IRRYBONAE (BEBL) e ), MIRERIRZE

AR ML R B (V) RO R AR ) 27501k
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K, o) BRI 7 220018, o2 IRFR N B T 2250 8

S R BT R A

CV(%)=S/xx100%

A, CV MRS BB S MARIEZE jx FEIE,

2 HRE5H

2.1 BEMGSREEAEER AL S RHE

PP AR WA S AN FERE 16 AN AEFBHCRAS S0 25 3 Wom (3 3) AN AT MR EERER R e — 2 22 5%,
TR AR R e R B R R RE A B AR AR (L R A B A o, 842 TR g v K BUE
e 0 2 v T A 4 SRR I I B R AE T AR AR AR TR B R R EE R B R K T LU B B/
FCr A 5e B AR AEIE AR R B R 1 T L R S5 B S 25 0K T A 4 AN Jm e s BBk b 5 L s Bl R Bl
2 MEEE WSS BORI IR BRE I [ 55/ ) 5 388 K0 S5 P A8 BRI B B (i e K, v e ORI P e 500 1 o
/N TEAS R R A B 0 Y 22 S 5K, 2R LU E Dl 25.0789 mm, I 22 7 LU 3B R 15.5073 mm ; P4
FANEL AR SRR ME S I E AR A SRR 22 R A B
2.2 MEHEAETPRIRAR 5o P

A 5 ZRORT DA ST WA M A SR T SRR AE AR S AR B, 26 3 (s A6 045 T bR ] 108 2 S R B 45 AN A T ] —
ARAEAR) Jo 1) 22 SRR FE AN [R] a0 o VR AEAS ) S A 1) 22 S R AR E AR, LR IS RFY AR S5 R 5K 0.3615,
M KR B A A28 5 R 01220 [7)— B HEAS [F) R AR S5 R B AN AR ] 2038 oK 08 A P IR R Y
5 S 2R 0.2396, AL N AR 738 S5 R EUH 0.0771, 25FE 8K, 70 JEREME] L4 1l B s S5 2 B0 ik
9 0.1765 , HABPUA FRREEUEAE . 5 ATEBER 16 DEFHER P, 28 5 RBEIE KBV IMEUCN  IRERE Y
B R OMESE R MERS A MERE R N KT EL R SE R AR HESER P TR e A
KBE Al B B8 Eb L IR B T B BT AR (RRER B F 3A8 S R B KR 0.2338, BT AR e /Nl
0.1081) , MALAR S RELAY AT T, WEAREAE B4R A A% S 5 B e B R R AR (1A — 32 1) 22 5%, Ui B
WL B AR A 5 E R B AR #5220 015 B0 45 T 2553 it AR B oAb R BT 0 . AL TR R 3=
RIGACREL(V,) IS IR BE A 1.57%—89.62% , Horpfb s 542 AN IR h g K o KsEtk A
PR IR KT8 E eSS B R R4k R B 50% L b 16 A 33 S IR A R AR 1E] A0 78 S K T RE IR N AR S
Tl 55 AN FIREEHE Al 55 /0 W AL BB MR A A A TR AR S /N TR BE AR S 16 PR B SF 2 3R B A Ak R ECH
44.38% , UL B S AEFRIE 248 S5 IR N A8 5 32
2.3 BEHEAEERER Y R AT

XU M A R R A BE AT 1 A0 AT (3R 4) /WA 117 3 A FE o 7 22 Bt STk %k 88.286 %, AT LI
RIFHTER L ITFR MG R o 5B — F I Z Tk 49.113 %, 8 F S PR E AL B AR B N
7 EEWE PR BRI R TR R, 5 R 25 ST 22.981% , 2 F SVE
BIHER R P R, A5 = A T 22 BT R 16.192% 8 T SRR HRIR RS . B I U8 B 548 K/ 26
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241 /ﬁ/j %IS‘I’ g >{ j(IET] E’\]?FH 3\@[@ ﬁ;}‘*ﬁ‘ Table 4 Principal component analysis of populations in
TPTEA: KL B S TSR R E—E B AR

Chimonanthus praecox

W—FERsr O WERS BEERS

*H?é’fiﬁﬂ‘ﬁﬁf Uﬁﬂﬂ%%‘ﬁﬁl‘fﬂ E/:J ?3 uﬁa‘é% ° Xd‘ 5 /l\ﬁ ,E:jr:jli First principal ~ Second principal ~Third principal
ﬁ—;ﬁ 16 /l\‘l‘ékqj\(jzﬁ %‘ﬁﬁ*ﬁéﬁ%% EJ% ( %% 5 ) . ﬁiﬂgﬁ% Componenl Cumponenl componcnt
W PRI O R s S oo oo
FINBT BN E VIR AR B AOCOC R ARG 0:913 _0:288 _0:0:%2
MR % MN ~0.104 0.977 ~0.104
B B IRERECA B ARG R R S H Ry M 0.814 ~0.428 -0.199
s S A s bR Oy T S . MW 0.295 -0.928 0.135
To R A, MR B AR e ML/ 0757 0.19 0,396
W A PR PR TERIN R AKX 6 N ESN Iy -0.777 0.060 0.111
ORI BAR AR W MO R o B frp g 1L 0.879 0.427 0.007
P TN VRN USRI a, W 0.197 -0.123 -0.965
JEREER A1 (0.603) BRI 6 AR ALY IL/IW 0.716 0.482 0.454
MR B MR P MR A AR B IR BRI =, o 0.840 0.149 -0.396
() A b ik 2 AH G, gl R BRI B R B0 ARk sL 0.235 -0.916 0.323
- TN PN 0.700 0.410 0.389
Ewﬁ:ﬁiﬁ?@é\% ° - X X PL 0.704 ~0.191 0.537

XF i 16 S AETRVEAR A B (E 5 A L B - g

B b A 7.858 3.677 2.591
Fe oy R FHATREOGHE S BT, 45 2R (3R 6) Rl & 5 ;;@ ue
B PR PT K I B oo 20113 22.981 16.192
SRR 0.937 .0.918 F10.941 8k S PR K  wibommx
49.113 72.094 88.286

FEHCR BFIEME (r=0.915) , 458kt SRBRACR . _Comilane®
FIEANR (r=0.907) . VRS PN B F 25000tk 2 TE A OG

x5 HAmBEDEREES N

Table 5 Correlation analysis among flower traits of will Chimonanthus praecox

2N HHIE R AL Correlation coefficient

Trait CD ID FD MN ML MW  ML/MW IN IL w I/1IW SN SL PN PL ON
CD
ID 0.550 ™

FD 0519 0330
MN 0045  0.076  -0.056
ML 0.603* 0.369*  0.601* -0.012
MW 0225 0222*  0.402* -0.076 0.525*
ML/MW  0.426™ 0203 0.257* 0.050 0.566** -0.393*
IN -0016 -0.121  -0.024  0.052 0.005  0.050 -0.038
IL 0330 0.253* 0355 0102 0412 0.134*  0.305* -0.034
W 0117 0.167% 0231 -0.043 0273 0221 0.101  0.007 0.542**
I/IW  0282* 0.145%  0.213™ 0.133* 0.247" -0.03 0.267* -0.064 0.727** -0.169 *
SN 0251 0362 0.081 022702577 0.171%  0.103  0.044 0219* 0.196* 0.095
SL 0.144"  0.038 0.171* -0.066 0.285* 0.355** -0.034  0.061 0.137° 0.107  0.088  0.057
PN 0.197* 0.131% 0299 0.167* 0.311* 0.197™ 0.129  0.119 0.067 -0.104  0.162* 0.215* 0.104
PL  0.253* 0.54* 03217 -0.054 0326* 0273 0.078 -0.028 0.208* 0.145° 0.122 -0.048  0.258** 0.168 "
ON 0117  0.176* 0.127  0219*0.190* 0.161* 0.048  0.140% 0.132* -0.088  0.200* 0.179** 0.029 0.271** 0.112
# ,a=0.05 KF L EBE; « +; a=0.01 KF L EBE
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(r=0.978) 5 P H B TE ARG, S5 SCR MR M BRI TR S B8 ol 5 PRI DY Bl 545 2
RERETEAG FBCH B B H K SER PR H BORI PO H 5 25 5 TE AT s FEE PR 15 245 B 2 614 0
R R, ZHAERS HIORAMA IR, SHOR IR, TR hRE R R 3
ARK IR HE 919 0.422,0.327 0413, LB G 3¢ 15 76 SR 28 5 BB 09 AR G PEIR , ML
W HRCH S . IR T XL IR B L FE A 5222 5% e MR e R B (K )
AU 48 pH B ik O O R SR RO LB B R R B RO B
B AL
Fo HEEMHEREHMETRERFHEAXREY

Table 6 Correlation coefficients between phenotypic traits of Chimonanthus praecox populations and geographical-soil nutrient factors

A5 2L Correlation coefficient

LEZIN
N o A BT Paceid
Trait pH N P K Ca Mg Fe Zn Cu Mn Na Aﬁﬁe Lo;i e Ljfde
CD -0.779 0491  0.634  0.042 0049  0.177  0.854 -0.661 0.937* 0525 -0341 -0.564 -0.792 -0.238
D -0.883  0.188 0287  0.093 0383  0.168 0482  -0.644 0587 0334 -0307 -0947 -0.219 -0.581
FD -0.841  0.649 0845  0.205  0.167 -0.074 0780 -0.419 0.878 0309 -0.116 -0.541 -0.775 -0.419
MN 0492 -0.730 -0.673 -0.855 -0.238 0392 -0.076 -0.629 -0.098 0288 -0.827 0382 -0.176 0.772
ML -0.786  0.802  0.866 0401 -0.019 0052 0860 -0.280 0918 0420 0072 -0.504 -0.719 -0.382
MW -0.653 0733 0750 0791 0344 -0416 0160 0468 0214 -0260 0701 -0.518  0.062 -0.853
ML/MW  -0.465 0397 0431 -0.096 -0.289 0429  0915* -0.709 0941* 0736 -0.443 -0.266 -0.862 0.170
IN 0.877 -0.108 -0.240 -0.111 -0.537 -0.027 -0.291 053 -0410 -0.146 0237  0.978* 0.048 0.707
1L, 0572 0.021 0327 0453 0198  0.092 059% 0896 0708 0378 0751 038  0.798 0.015
W -0.230 0427 -0.045 0501 -0.588  0.873  0.664 -0.221 0567  0.872  0.163 -0.438  0.025 0.051
I/IW  -0.414 -0215 0287 -0.675 0468 -0312 0222 -0.744 0372  -0.058 -0.794 -0.164 -0.728 -0.033
SN -0.777  0.155  0.189  0.009 0.8 0371 0599  -0.764 0.677  0.534 -0.420 -0.855 -0.309 -0.364
SL -0.540 0728  0.833  0.689 0343 -0.579  0.112 0541 0.171 -0.385  0.685 -0.293 -0.074 -0.747
PN -0.601 -0.38  0.054 =-0530 0772 -0.304 -0.042 -0.718 0.130 -0.192 -0.701 -0.599 -0.221 -0.426
PL -0.596 0373 0825 -0.112 0443 -0.574 0356 -0.240 0496  -0.209 -0.197 -0.170 -0.779 -0.355
ON -0.586 -0.332  0.199 -0.478  0.907* -0.587 -0.184  -0.503 0.006 -0.454 -0.554 -0.496 -0.209 -0.536
Tﬁiﬁ 0576 0421 0468 0378 0314 0339 0392 0505 0332 0381 0457 0386  0.425 0.416

2.5 AT

FET 16 WAL MARFFIE(EXS 5 AN KIRERESA TR, 4558 (K 1) R AEBR ICEE B IfG 3 10 Zb AT LA
5 ASEFEAT LI 2 4, TR IR RS HAR IR R R SR 5 40 P 8 IR RG22
J7 IE B B — R4, 25 4 AR 1L S A sl — 4, vl Ok R | AR 1L TR A A B A/ N U B R T 1Y)
SRR EE fe /0N, B E RS 5 LRI K IR TR B | AR 1 R s AL I B AR, T 25 AR 1 At R s 1
i, s bR B IR,

XTUEARAE PRI B R BRI ol (] 2) | TE AL BE IR 15 A7 B v] LUK 8 g A6 SRR 43S WK
X, B RNEER A PO KR TAEAMBIE M O 3 RMR ;38 2 0 Bk 2 Bk = AR
FrA AR, FEBAE RS 5—10 rhiE] B A7 & W a] DOR S g AL BRIEAR 70 Ty 4 R, Bk —2800 0 A B S, A
FALFE TR R TR, W R 25 AR 9 AR 0 R A B e AR L AE 7R s A6 BLAR  — 2K B 2% IR
oty R 2 bR PR T B A — R, RS T €D B2, C 2B AR E SRR o fy
BBl R S N T PR K TE L B K SE RS ERS K D S RO AERR A B CR MR, Hoh
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Fig.1 UPGMA clustering dendrogram of five populations of

B2 SEEIEARESRHEMEIR R 2R E S E
Fig.2 The dendrogram of R cluster analysis of Chimonanthus

praecox floral characteristics
Chimonanthus praecox based on traits analysis of flower

3 HrErtig

3.1 EMAETRIE AR R B 2

FERIMRAR ST ALY FE DI RN I A 2E S R B A 2 AR B S XI5 AN SR BEAE DI ZREVERT Se 45 R %
B« R L ) 5 M A6 S B A A TR B R R S B 5300 R 25,0789 mm 1 16.3609 mm , 35 R T 5 P HoAth B
Az JE RS AR S AR R R B B BUE (AEAR TR B RSB 4R 5 h 17.996 mm AT 14.056 mm'7) o
LU0 I T VT4 S A I AR R R TR B U 5 45 A TR E R TR PR A 28 5 R B K 25 57, AR SR LS 7.
60%—36.15% , -7 55 R BN 15.03% , =T 56 kA 22 ( Cypripedium japonicum) IOV =11.143 %) FRIAR
AR 270 S 280, D I AR AR T & A IR AG AR S 7 AR S A RO [A] S 38 R B A R ECH 44.38% , 8 T EUBL
(Rosa rugosa) 201(29.52%) AR T T M REIR 8 N PEIR B I F R 01k 2R %K, 13 7% W I A R SR
TR () AR A R B, FTREAFTE RS R BRI I A 3%, TR o R BB Y B Ui /D | 3 5 A T A6 )
AR A X, SRR A R0 22 7 ] e S e BUE R AR I S 80, B m e e B2 5 DR
FEPA 3, 6 F— A Rast A 25/ U A A B 0 20 2R VL FE AR 0 Hamrick 2517 thdg i, S2AERZ
Ky R 5 AL A8 S R R A AR SR Y 0T B AL B AR I
3.2 EpAERSHAEIE SR SN TR

& A T SRR AR OC R B (B T pH A (B SRR, T3 RR R 2 3P A2 MR T 2R R e
P A FRICR AL RO, B Bk S SR TR A S A LR B A G A LA B B B S
T HERR B A O, HL R - R 4 T RS R AR S R KPR B X B S AR T B A 3R 4
PR 8 28 T A PR DR 2R B VR AT, R385 A B ) 33 43 PR A G, 255 PR B DXL X AT PR 5 i
AR, MRS LR K RO R A B S AR R, MR TR IR R T E A, AL B B K
RO AR IR R R SRR S E A Y A SR S R RS B Z TR BE A ]
FESE AR P 1 B K R B AT 5 AR AL AR A IR S I A S AR B it DL R A S A DG FR I
VEHTIX 4 A~ H 19 22 5 R RS A A DR 22 Bk 00 DR R 2 — | ZR AR ) FE VR v AR A A e A 8 T 5 R ol
WAL A MR 5 R BE -+ 5% 0 T 7 1) 224 XTASCHELL & P ANA 6 41 SR AT i & AR SCHE | T 4% 250 (Acer
ginnala) ' 17 AREWERRE L HErp 3255 17 S b BARBRIBI A 21 41 HA W3 0 IE A Gk . WA R B 1
B ZURBR 5 Y E A 235.17 mg/kg F1 90.98 me/ ke, P T 25 454 ( 43 1) 2 388.08 mg/kg Fl 113.8 mg/kg)
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PR KA 2211 (352 524.33 mg/kg FI 178.00 me/kg) o WVLA BF A WEAREAS Fo A 50 10 KA 2 O PR (A A
R A T3 WA A T A T A PR B L S AR Y R A B ) BES I B 7R 50°—80° 40 2 AR fF iRl 45, +
AU . WIRN )Y 22 S T R R IRAE ) BREE Y S BV B A AR B 7 IR 03 T oK 25 S B, 2 e e A
WA T LT (B SR B IR A MR 22 TR 0 22 S5/ . ARTESPEE AR SE At AR oy AT T |
K45 (Gordonia acuminata) .z FE 4 Bk ( Dipteronia dyeriana) 2%z 3% ( Euonymus chloranthoides ) 55 Fh 52 )
FAEMAR G IR T R AH DG IR B T 3P X A S MoIR S S — S B, BRI S IR 2 N
25, BN IR RE GECRAHAR I TR & 555 AW HEA T 14 DAHECH T X WEAITR AL
3.3 EpAmEME R SR LU R A A o [ R

WA S 57 & 75 38, TTARIEEAE AR YT, HLS A ZE BTN AR 355 D7 sl 4 A28 3T el Ak Ak
TN 2 B RN Z — VR AR ME — (8 5 A AR A A, AR b 2% s B 35 15 2 AR MK B SR I A T Y
HEEEEP R RS AN A A BZ R T b 0 22 BSOS T AR 28 52 U TR, A7 78 R S B R A AR 7™ 5 e
MG AR R . BETR AR BE 2k 1 25, A1l A IRIME 5 A Ja i b ATE 1L R fie e I — S St AE i S AR i ey
TE 50 em iy, ZHUNTEA I Z N TR A REAE G X & R E PEA IR I BT X S FiT i &,
HEBCR LA PR AP SRS 25— X 283205 1 T R A K 3 55 A AR A T IR A AE 9, 4R DL R HEA IR O T8 35 )8
PEREAL . XPRETE RTHRS HEA T — M T8 38 Y i A, e IR BF AR AR R ST, 35— WU I A T )
A WEHERE TR LA B A PR RN R B 2 S5 B A B O I PR R 38, iSOz D 2—3 AR A WA
VAT A AR R IREE AR R H PRI BRI, 55 = A CFE DTN & BH S0 2 7 B A e A B PR |
UEHGBAL Z AR I GG M , A e 9T AR 5 58 A DR3P A SR T A B 5

TEVABIEf A BRALAR L e T 2 AR B A W A O A6 e R, LR R R AR L A B 5% , 3 A KAk B B A
(10% 747 B AR SR AE D e R B i At 0 1 > ) e IEAR & Z B0 B Iy B, HL AR R4k v | R R 00 3%
5, AR AR B = 520y B A sl A s DR, S50 A 4 8 S R A BT 3, BRI R K itk — A A TR 9 . A6 D7
LU e REPIE R K 3 1 B 4 T e S IRAL A AR AE , JC T —4F 5t B RO SR S, S0 BARRAE Y 3 A, R AE AR 1
LPAE B TTAZ] 5 mm 2245 19/ T ANAE AR ALY 14 85 M 356 0 A SR A 7 YR A e A 0 A A DG i
TR I, A R T
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