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Analysis on morphological characteristics and
effective composition contents of Houttuynia
cordata in different habitats

SUN Gui-Jia', QUAN Qiu-Mei', LIAO Yong-Mei'*, CHEN Jin-Song”, LI Yun-Xiang'

( 1. Key Laboratory of Southwest China Wildlife Resources Conservation » China West Normal University, Nanchong 637000,
China; 2. Chengdu Institute of Biology . Chinese Academy of Sciences, Chengdu 610041, China )

Abstract: The influence of different habitats on the germ plasms of Houttuynia cordata »morphological characteristics
and effective composition contents of H. cordata in different habitats were compared. The main environmental factor
indexes under different habitats and leaf length,leaf width,individual height,stem base diameter, biomass,water con-
tent were measured. And the effective composition contents were determined by HPLC. The results were analyzed by
one-way ANOVA statistical analysis and correlation analysis. The results showed that environmental factors had sig-
nificant effects on morphological characteristics and effective composition contents of H. cordata in different habitats,
the optimum light intensity would promote the accumulation of effective composition. The effect sequence of effective
component in various parts of the H. cordata was leal™stem=>root. Proper shade could avoid the strong light that
restrains the growth. It also significantly increased the content of effective components. The results would give some
advice to increase the quality of the H. cordata.
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R B = HORL BR SR R A ) BR SR (Hout-
tuynia cordata) & HL, J& ZAE A 25 H A MY . 4 H
TNz oA, R RS P R T AR
A1) I 38 9K S5 D 25, FH T 8 T W AR L FRORRT L 9 i S5
PSRRI 3 = R B RN O S 5 s = o S E 2
TR B T 2 0 IO 4 22 Mk T ROMRE B T R B
FE S Y 32 B O — 8055, 2005 5 X1 2 45
2007) o FIUR 77 M AT R % £0 IR A RS 4 B A R
2338 R ) R B 45, 2007 5 375 2R 48, 2005 5 X1 358
85.1999)  AH XA ) A= 15 rb £ JI2 5, 5T ) BF 5T A
Ao X T HIAE N A RO S 1A R SO0
A & %Y & & (Stafford, 1965; Brenda, 2002;
Tattini, 2004) , #0914 JE 25 3 Al A 25 32 316 R 1 5%
Wi (P2 35 %5, 2008 s AURK 55, 2012) . Rt , A S
i LA R AR 3 RPN A A B R AR RRAE S
ARG 22 5, D T R T A B A 1 R £
Y25 R AE R R0 1) 52 i, kg i R R 1) 3 B R
BB SEKE,

1 #E5F*

1.1 FF T

fF5E A2 T 70 )1 2 3t b R e e T 5 T T A Bt
#4310 (106°28" E,30°45" N, Hu b b W #4415, &
P AR I A DX, 2R A B I L U 2= g ] B SRR
AREELEE 17.15 °C ARSI K EETE 1 100 mm ZE 47 .
S LA R A R T A M B R S AR T I A
o ] AR R A

2013 48 4 JJ 75 4 01l AR bR 2 el 358 B £ ) e A
KA 3 A BA AR SR AR B AR DA M (3R D)

A5 1 MG, TR KRB A AR (Quercus fab-
ric) AR (Cupressus fueris) 2 AR (Cunninghamia
lanceolata) , #E R E A + KI5 (Mahonia fortu-
nei)  H M (Acanthopanax trifoliatus) .5 B2 8 T
(Rhododendron mesogaeus) 5%, 54 FH NH LK
{t.(Pilea notata) . IR B (Capili pedium proi-
Slorum) 55, HBE 2 AN, Tv KRB A it (Tra-
chycarpus fortunei) \FHAFR AR A A EKRZH T
KINF7 i (Ligustrum lucidum) KR M3 (Ro-
sa longicuspis) » 2% (Camellia oleifera) 55 , HR
FEEBR KA. BF R (Iris tectorom) | K F 7K K
(Debengeasia edulis) %, 35 3 AL, FLAR 2
A A,

x1 ARRE[ERBER

Table 1 Conditions of different habitats

N B B2 B3
Tiji S
N Trem Habitat 1~ Habitat 2 Habitat 3
2 106°27.814'E, 106°27.843'E, 106°27.834'E,
Longitude and latitude 30°45.794'N  30°45.879'N  30°45.773'N
1% Altitude (m) 784 776 766
T K 22.6 26.3 14.5
Soil moisture (%)
THCA L B 3.02 3.66 2.73
Soil organic matter (%)
AT S JE 5 B2 59.23 33.79 67.70
Relative light intensity (%)
B Air humidity (%) 85 96 72

T A O SR = R ROl R/ B O R X 100 %

Note: Relative light intensity= Light intensity of herb layer/ Light intensity

of barexX100%

1.2 Fi&
1.2.1 e MEBSHARE AT SRETHMNE T
BN AT LBEE 5 mX5 m AR A BEERREAC
F iz A B v iR B R AR R SR S R R L 0
KM TE PR R B AR 3 BUAR 25 i =R 4
FH 487 RV Fr i 5, SR 5 BT A ot T 2 E L AR
AR A R A KA,
1.2.2 823 £ 2R R M2 R4
60 PREREAE PR H o AR 25 3 AN ER A, AT
P R PR B

(1) 1288 5187 : Agilent 24 7 1100 B & SO
FHAATEAL R WAL DU TCH BE A L A sl A 2 A
FEJRAH JDAD K #8) , Sartorius 23 7 BP211D AU,
T K, Millipope 2~ 1 MilliQ #I 4fi /K {¥ , Labarey
7N AR B WA » Autoscience 2 ¥ I I UE AR R
TR I 5 4 22 W RIAE e X BE Crp [ 28 0 A2 )
il i 8 52 T A 7= purity =98 %, HPLC) 5 H i 4 £
T4l 5 AR X R A Al

(2) 0 3% 55 PF 1Y 38 #5835 A O Shim2 pack
Vp2 ODS (150 min X 4.6 mm); ¥ 30 A1 N FF B
0.2 Yo W R K ¥ W (45 ¢ 55) 3 i 1.0 mlL -
K 28 34 350 nm; AR 30 °C,

(3) JXof HEE i V5 T V) 1) < R A PRI 2 Bk S
i Bz Xk B — 2 g, 3 ) T P O A ) vk B
0.25 mg * mL"'#1 0.2 mg » mL"' W, 53 0.45 pm
TR, #

(4) B b v W TEC T« F R A 1 R R B
40 H i K% AR 0.5 g ITA 5020 HTBE 50 mL, #&
FE R KIS FA 45 min, BUH LA FERRE R,
FH 50 00 H B AR 2 980K B BT A, 3 0.45 pm BB AR, 1F
Iy o 22655, 2007)

min';
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(5) Ltk OC 22 % B8 S 50« 43 i K 4% & B R X
WA 2.4,6,8,10 pL PERE, U@ 04 AL ()
SRR () AT RNA, S 2 TN
=2.647X10%2 —95.379,r = 0.9995 ; Ml Bz TF A £& Pk
TN y=1.885X10°x —54.943,=0.9996,

(6) WG %% B S50 - 43 0l HRUPR Fh bR HE VR 45 10 pL,
HELHEFE 6 U, M A5 4 22 dk | % T A RSD
1.49 % , M 2 4 16 i AL RSD SN 0.94 % . 2 WA A 28 1E
FERG 5 R AT,

1.2.3 S B4 X g5 R AT B R O 2 0 W
FUAE & PE 23 M1 s % B Duncan X W EFT L E
BT T et o R SPSS19.0 58 1.

2 HERH4M

21 AEERHEETNESHELR

X RO AR SR AR R AT BN 3R 7 22 0 M R R
W] .3 A~ AR 85 P A I HLA R 3 25 5 (P <C0.05, %
2) RS 1 W T A 2. k8 2 BE R T
B35 [ A8 1 Ry SE L AR AR Y R T
HARPIAN A S AR BT 2 I8 3 Z I R 3 22 5% 52k
B 1Ry SERIbR e S AR 2 iR OF AN L
VS TS 3. WMEFIE SRl ., 5 3
Hh R A AR T AR P AN AR BT ERE

R2 ARAEEHEEEEREEFELRR

Table 2 Morphological characteristics of
H. Cordata in different habitats

LE B2 HHE 3
T ¢ i e
TH Ttem Habitat 1 Habitat 2 Habitat 3
4 Leaf 69.6742.32a  59.002.06b  53.13+1.62¢
length (mm)
M58 Leal 53.33+1.32a 49.57+1.57ab  48.17+1.38b
width (mm)
& 98 L 1.2970.04a 1.1940.02b 1.12-£0.02b

Leaf aspect ratio
¥ Individual
height (mm)
4% Stem base
diameter (mm)
T R TR — bR R AN [7) A 85 v 2 S 03 BT 45 28 CF 908 = AR %) [6) 47 v AH 1)
FRERRE AL FE (P>>0.05) , A [l FhE R /R 26 53 B3 (P<<0.05), FIA.

Note: the same index in different habitats (values shown are means £+ SE), the

239.034+7.97a 224.19+6.24a 167.5016.63b

3.52+0.70a  2.98+0.084b  3.174+0.05b

same letter in the row indicated no significant difference( P~>>0.05) , different letters

meant significant difference(P<20.05). The same below.

BT A 115 i I R 1) 45 T00I 2548 A A 5P 4
FW . A S K R R A K T LBk
A Y IE A 6 (P <<0.01) fH 5 AR R B
F UM OE (P <20.05) , 5 I 58 (19 AH SC 1 IR 3% (5%
3) s A LI & i A R Rk A L

B AT e 5 A AT B HE 3 9 1A O 8
R B K BE E S R A LT R IR A
805 R O BRI E 5 K K S A 2 5
RO L HE F 5 R o A A G A G 3 A e e i
P 5 L R AT L 3 O T 5 0 5
R B AR I Y TE AR G L LS bR A R
I IEAR G (H 5 A 0 L B 3 i AR OGRS
UWRINE PSS d s SR o
%3 BHETSEESEHSER0REES

Table 3 Environmental factors and its correlation

analysis withmorphological characteristics of H. Cordata

. 514 i e N
ek LEAIL ARER
TiH Ttem Soil S E R oy Air
. Soil organic Relative L
moisture . . .. humidity
matter light intensity
K Leaf 0.29"" 0.078 -0.04 0.21"
length (mm)
58 Leaf 0.13 0.01 0.01 0.08
width (mm)
K B8 0.28"" 0.10 -0.06 0.22"
Leaf aspect ratio
¥R Individual 0.52"" 0.33"" -0.30"" 0.45""
height (mm)
$£4% Stem base -0.26 " -0.37"" 0.38"" -0.31"

diameter (mm)

T M 4R R 0.01 F10.05 KPS I
Note: significant levels were indicated by " (P<C0.01)," (P<(0.05) and ™ (not

significant) » the same below.

22 AEAAEHERENENERSKERR

i 3 6T AN ] A 35 e £ Y AR e RS K T
BT LA B 3 A A g v £ ) e 2R AR ) AR R K
HAEKBEIF LR FMLEZESR (P>0.05) (G 4, K
YRR BRZNIEESE 3, RAOWEES 2, H 3
AMEBEA B E 25 (P<<0.05); M AE YR R
FIH e b Je KR 2 AR 8% 2, OF W 35 & T i A~ 2R
Bio B3 b SR E R EMR TS 1 AR
2, HRENE 3 MR & KR 3 MET PRIy, &
355 2 v A IR A AR S K R S TR A AR

R4 TREBEHEEENEYERAKEILE

Table 4 Biomass and water content comparing of
H. Cordata in different habitats

wE R AT 2 B3
T H Ttem : . :

Organ Habitat 1 Habitat 2 Habitat 3
Mk P Leaf  0.1540.01b  0.10+0.0lc  0.19+0.01a
Biomass per 2% Stem  0.10+0.0la  0.08+£0.0la  0.1040.01a
plant (g) # Root 0.18+0.02b  0.34+0.04a 0.14%0.01b
3 e Root 0.634+0.04b  1.80+0.15a 0.46=0.29b
cap ratio
FORE (U 0 Leaf 88.59+0.15a 88.38--0.00a 87.39--0.22b

Water content

2% Stem

M2 Root

92.2240.15a
82.8040.46b

92.06£0.24a
80.23+0.83¢

91.86£0.26a
87.0440.35a
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PRIE AT o A B K S A A ) R Y
BRI S B U 5 (P <20.01D) (B 5), 5
9 A i AR B R L R YR MG, 5 2R R
BRI EOKEEARE A, SR EKE R
AN IEAR OGS LR i S R e R
FOKE R GRS, 54 Y R B U
(P <20.05)  H A HLB & 55 R EY 2 R
PU 22 d 3 R A OG i 5 5K 25 K A A G
FEA I e, 5 25K O O A G O R R
JE5 A R AR W MR EE AR K B A
AR Lo 5 AR A R A2 A
FIX GRS 25 A i 1 W0 3 IE ARG 5 i 5 K A
ENES GUEIPS R NTE ERS LI RIS €l I PSE
PREE I -+ I S 2 ) B RR K B R A
H NG, 5 ARGE b S A L W IR MG, 525
HORAEY R RIS, B S 2 AE YRR TN G 1R
J3E 5 I 5 7R R 28 B K A DG A B L
EEE WIS & Wi (PR
%5 RERTFSERSENENSKRNOMEEED N

Table 5 Environmental factors and its correlation analysis

with biomass and water content of H. Cordata

+1% THEAHL HXOER i
wmE AKE Pt s R -
i H Item L. . . . Air
Organ Soil Soil organic  Relative L
. . . .. humidity
moisture matter  light intensity
gy M Leal 052 -0.55" 0.55""  -0.55"
Biomass per 2% Stem  -0.20 -0.26" 0.26" -0.23"
plant (@) j@ Root  0.48"" 055" 2056 0.520°
5 & Root 0.55" 0.65"" -0.66"" 0.60"
cap ratio
P M Leaf 0.16 0.07 -0.05 0.13
KR OD s giem 0.10 -0.15 0.16 -0.12
Water content
] Root -0.52""  -0.48"" 0.47" -0.52"

IEREFEFURSSENE

231 SR BAML AR B EER K1 EBR,
4.179 min &b 248 4 22 Bk XF B A OR 8E s ], B A
1:A frbrzs; B 1:B Frbr{ERY 6.038 min &b 2 i Kz
X RS B R . PR 2 R R R S
& ,4.116 min F1 5.914 min 2043 5% 18 4x 22 Bk 1 1
Mt Bz 04 P B8 I, 5 0] BB B £ B8 I ) R 22 N T
0.5, BB AT 5 7 min,

2.3.2 At enik R £ BUE — R A 6 . H
W5 43 A B R 53 — O R e AR IR
EAES . TR & 228611 RSD 24 1.6 %6, it Kz
RSD 4 1.03%,
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B TR K (P <T0.01) 5 M1 4 22 Bk & &
FE 3 AR 22 S AR B T R KO o A
SRR 3 O AR 1 FAESE 2,
234 FARAAR T ERELLZRF LS FEK EA
[F) A= B8 v £ REAR A B T B AR SR 1.2 BRIKL B
Wiz 2SN 03B 4 ) B8 3, HAE
B3HAERI AR 2MESKH T BEKEP<S
0.05) ; ZX MM B 17 & v AR5 2 M R L R
AT MR 3L H 3 AMEEN S REERRET
B i 2 K (P <<0.01) s A 5% 3 i A ik B
D T HA A ARSI AEE 1 MAERE 2 hit
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Table 6 Correlation analysis on environmental factors

and hyperoside and quercitrin contents of H. Cordata

o H T AR
s Ak AL T W
i H Ttem e T Relative Air
Organ Soil .. . . .
. Soil organic  light  humidity
moisture . .
matter intensity
Lty g Moot -0.277 0.09 -0.15  -0.14
Hyperoside 25 stem -0.94"" -0.71"" 0.66"" -0.87""
(ng) M leafl  -0.98°°  -0.81°°  0.77°° -0.93"
Wit o Mroot 021 -0.21" 0.27°"  0.05
Quercitrin ZX stem  0.95°" 0.99"" -0.98"" 0.99""
(pg) Mleal  -0.68°° 037"  0.32% " 0,58

AR 25 I A < 22 BT 35 1 B AR B S A
H 2 5R OC (P <C0.01) . {H 5 254 J 11 & = 2 )
FLW S IEAN G . S AR A A i N 3 A IE A
K R HEABLTCE 5 28 B 2Z Bk S R

I L 3 AR OG5 2R B S R R
B IR R L& i S R e 22 B R B
TN IEAR O, S AR B A A O R
(P <20.05) s AHX G B 5 B2 15 25 | i 4 22 Bk 5 1 I
AR 25 I R R G A R G b g 2R
i R UR G R X Ol IR i R 5 AR B 2 W
TSN I Y B OG5 PR R R Y 2R v 22 Bk A
A0 o S A R A R R A, S
ZE B e SR S A IR AR OGS AR 22 Bk
R B H R & IR WA O, H S AR 4 22 Bk
A,

3 b4k

S 4 A A5 B B AR A 2 D 3L [ oA 0 3 A
AR TEN R B PR BE i, T A ) 3R B AR A
0 R 3 N ) 45 R R R T & B B R e B
AT B A A R AE 1A ) AS MABE (X 7R 5L 2007)
AR (2007) 553 i W 55 A B . 3 B AT R T £ i
R T G P T R S (2008) 38 i X R R) A= 85
I AR A A S B LR R B A AR T
22 FIR R F I ARSI AEY R RRZ
— s BB 25 (2012) 38 13 B 55 2 B AS [R) A B8 v 11 52
B F RV BRE X A SO WA AE 2 57

AT 5 45 J e W L AE AR O BE A s i AR B 3. 10
JU R T 285 2 B0 A T 3 Al A 5 5 i G A 4 1 B
BT M AEY R BERTIHAM AL, i AR AEY
AN TS 1 ORAESE 2558 3 Nt MR 2
KA EACT A AR AR 3 b il TR
R, O3 3 4 0 IR AR B IR K A3 R 2 L O ™
YRR B2 o A VT I T R PR, B EE A i
W T S 7= R R 3840, A /s . A X Ol R
BEHT R A BE 2, AR R bk v e v T B AR BN B A
TR D 41 5 5 DA 0 i ) B B8 R R R 45358 0 1) B K
KA AEBE 2 W BT AL S X S R EEN
W2 5 — 80, M FH A AN BB, A58 1 9 F
B & FIKF- A T H 3 Z 18] AL LR ATk L Xt
1 JIR R 1) T 2 A A SRl AR 1 R I L B
o SRR AR I BB R T A AR B L AR A AR W i A
WA R, RSN TR ERTIE, 3
A B v R K B HERITAR S AR BT R L S Y
225 AR AR BE R e Y 22 R RO T E R [ Y
BT R F R E 23 & AR S B4 5 i AR e
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B ET (2008) Fl#E B4 (2007) 25 I 78 45 1 — 3K
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X AR AT A A i 1 B BRI 43 E 5 T A B 6T 4 22 Bk
TF R B AT RO A3 1 B B, T2 AR B AE X i 25
FIFERT . st DL B 43 B o] i 25 2 ) fa R AR
YRR AT AR Ay 1 R BR o o B R X O R
67.7 %) 8 i AR G B CHE X O B 33.79 %0) #R AN i
B o PREE B  SRAS B A 2 0 o g
P2 A SO A B 1 v O IR R R CRIDAR X O IR A
59.23 % 2 A7) R4k B B RE A2 F A5 2R 4y B AL
ST sk A R G RO AR AR K B I R R A
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