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Abstract

Aims Seedling is the fundament of vegetation restoration succession and plays a very important role in ecosys-
tems. The objective of this paper was to explore the characteristics of seedling survival in habitats of hill and gully
slopes in a hill-gully Loess Plateau region.

Methods Fifteen permanent plots in Zhifanggou and Songjiagou watershed in Ansai County were established for
sentinel dynamic monitoring, and one-way ANOVA and hierarchical cluster analysis were used to analyze seed-
ling density and survival rate in different habitats.

Important findings There were significant differences in the characteristics of seedling survival among different
habitats, with smaller seedling density and higher survival rates observed on the sunny slopes and larger seedling
density but lower survival rate found on the shady slopes. In competition for survival, Artemisia gmelinii, Poten-
tilla tanacetifolia, and Heteropappus altaicus etc. took advantage of quality and were characterized by a higher
seedling survival rate, while Artemisia scoparia, Ixeris chinensis, Siphonostegia chinensis etc. adopted a strategy
of “quantity” and characterized by a higher seedling density. The same species in different habitats had different
survival curves, and the same survival curves in different habitats applied to different species. The seedlings of
Artemisia gmelinii, Potentilla tanacetifolia, Stipa bungeana, Heteropappus altaicus, and Lespedeza davurica etc.
had a strong survival capability in the rainy season and were easy to overwinter successfully, whereas the seedling
survival capability in Artemisia scoparia, Dracocephalum moldavica, and Artemisia hedinii etc. was strong prior
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to the rainy season but weak in winter. The characteristics of seedling survival in different micro-environments

also differed. A change in micro-environment affected seedling growth, survival, and overwintering to some ex-
tent. Thus, a proper tending for seedlings according to the survival characteristics of species is conducive to the
seedling establishment and vegetation succession in the hill-gully Loess Plateau region.

Key word habitats, micro-environments, seedling survival curves, seedling survival rate, hill-gully region of

Loess Plateau
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Fig. 1 Location of sampling plots. The combination of letters and numbers indicate sampling plot number. S1-S10 locate in Song-

jiagou watershed, S11-S15 locate in Zhifanggou watershed.
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Table 1 Basic information of sampling plots
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Fig. 2 Seedling annual survival rate and density under habi-
tats of hill and gully slope (mean + SE). HT, hill top; SHGS,
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gully slope; SURS, sunny ridge slope. Different capital letters
indicate extremely significant differences (p < 0.01), different
lowercase letters indicate significant differences (p < 0.05).

BN Av (Heteropappus altaicus)F 45 M 25 5 2%
(Potentilla tanacetifolia)%)) 't 7ESFh 3 IR S T A7
TR R(40.63%-85.77%), & EARAE2-12
Am P2 E); M T (Lespedeza davurica)Fikk
I3 [ (Astragalus scaberrimus)%)) 1 7€ BHE 3% A7
W RANAT29.66%, TEHAMAR S7 IR N A7 g 1Y
B H(53.53%-76.04%), % EAEAE3-6-m > 2 [i;
St (Patrinia heterophylla) TV K 4% &1 %8 &
(Carex lanceolata) ) Vi X AL BV 3 IIAF I 2648
(64.34%F158.40%), % & N TRIZA-m 2, iy 43
SESK (Ixeris chinensis) %) HAES PP IR EE 1) %5
BB (3-6m %), 473G R AR 1E47.78%63.19%

doi: 10.3724/SP.J.1258.2014.00065



698 NHMILEASZAR Chinese Journal of Plant Ecology 2014, 38 (7): 694709

Z[8]; & EE (Artemisia scoparia)%)) THAE P VA B 1
B PENF A m, FEHAbARRT HUEAEE N B8 (3
10/4~m?), %)) A7 5 A8 5 THUA $1150.00% L 15 [
R on I BIAT . (Siphonostegia chinensis) 151 T[]
WL (Artemisia hedinii)%)) 1 % % w5 (6-10m )M 17
IHAEIR(Q27.01%-37.88%); oAb, Qiskfei |
(Viola philippica)~ 77 == (Dracocephalum mol-
davica) & (Polygala tenuifolia)~ ‘K483 (Leontop-

40

FH¥33% Sunny gully slope

AgAssHaLd SbDmPt Ic As Pte Bi Gs Sov Agi AhCs Vp Sev Be Sbi

odium leontopodioides)~ B K 148 (Gueldenstaedtia
stenophylla). K&la 1 %(Cleistogenes squarrosa)~ ¥
e (Setaria viridis) S AN A £ & /D HAE LLAFIE
AL, AR SRR PR AR LA
P B AU b S W AL AR (B 55, 2009)7E
AL TE g LU B BURE, A e s H T
fEm b MBS, PR, T, 1S
SEPIMAE AT FE A rh o DL UM, 2 8o A,

FHZE 13 Sunny ridge slope

Sb HaAg Ic Pt Ass Ld As Ah Bi DmSev Pte Sc Cc Eh Vp Cs Gs Sbi

30 - 70 ~
25 I I B¥43; Shady gully slope 60 - I BAZE 51 3% Shady ridge slope
20 + T 0
40 -
15 I
1T
10 | T o b T L T
5 T ﬁ T T T ﬁ
- 10 -
S0 ﬁ =0 ﬁﬁ ﬁEEﬁEEEI 0 [ gﬁﬁ 5 Pl AT
§ PhSb CiSbiAg Ic HaPt Is Ld LsAd DcDi Vd VpDmAsPte L1Vs Ag Ha Ass Sb Pt Ld Sbi Dm VpAs Ic Lj Is Sc Sev Cs Ph Pte Vd Gs Ls
9 50 30
8
Z a0k HW Hilltop 5 |- ¥4 Shallow ridges
o 30
k=
§ 20
n
! 10 -
& 0
:5 AgHaLs Sb Pt Ld As AssDm Ic Ah PbPte Es Is Cs Gs Vp Eh Sev Sc Ag Pt SbLd Is Ic Sbi Vp Lj Agi Ls Pb Cs DmPte As Sc Ah
25 - 12
20 L #RFEH Bare land 10 # {5 Fish-scale pit

Ag Ha Ic As Sc Is PhSevLd SbVd Lj Gs Pt OdDmLs Vs
Fh Species

www.plant-ecology.com

Ha Ag Ic AsSec Is Ph LdDm Lj Sbi Sb Gs Vs Od Ls AhVd

FE M F Under the thicket

Sb Ag Pt Ha Ic Sc PhVp Is Vd Lj Ld Pte Gs As Di Sev Ci
WFh Species



TR PG b e RV AR XA ST RS T 4 B AR R E 699

100 100
%0 | us PAY&3 Sunny gully slope oLt PBHZE i3 Sunny ridge slope
60 - 60 -
40 - 40 -
it IAAAA
0 III s T T Y I:_[I I:_[I [
AgAssHaLd SbDmPt Ic As Pte Bi Gs Sov Agi AhCs Vp SevBc Sbi Sb HaAg Ic Pt Ass Ld As Ah Bi DmSevPte Sc Cc Eh Vp Cs Gs Sbi
80 100
T WiV Shady gully slope oo | T W12 53 Shady ridge slope
60 -
60
40 |-
40 b
g 0 |]_:| IE |£ I:_El I:_EI 1 0 El EI 5 El l
g PhSb CiSbiAg Ic HaPt Is Ld LsAd DeDi Vd VpDmAs Pte LI Vs Ag Ha Ass Sb Pt Ld Sbi Dm VpAs Ic Lj Is Sc Sev Cs Ph Pte Vd Gs Ls
E100 100
<
.> - S .
E g0 | T JATR Hill top g0 L #7 Shallow ridges
& 60 60 |
E 40 40
M ARss i
%0 I:IjEIEI ElEIEI&E.IIlIl
R AgHaLs Sb Pt Ld As Ass DmIc Ah PbPte Es Is Cs Gs Vp Eh Sev Sc Ag Pt SbLd Is lc Sbi Vp Lj Agi Ls Pb Cs DmPte As Sc Ah
120 100
100 BREEML Bare land  gg | i %YL Fish-scale pit
80 -
60 -
60 -
40 |
40 |
it NABAAR
0 |J_:||:I_:|||||||O Ohe=
Ha Ag Ic AsSec Is Ph LdDm Lj Sbi Sb Gs Vs Od Ls Ah Vd Sb Ag Pt Ha Ic Sc PhVp Is Vd Lj Ld Pte Gs As Di Sev Ci
100
P Species
30 M F Under the thicket
60
40 B
20

ﬁﬁﬁﬁ&&...

Ag Ha Ic As Sc Is PhSevLd SbVd Lj Gs Pt OdDmLs Vs
My Species

B3 ARG R A (A S NS R B)CP AR HE R %) o Ad, —ZRMBHI4; Ag, AN IER; Agi, 288 Ah, R
i As, HEE; Ass BEMSEIG; Be, BEMAL Bi, HEH Ce, PR THE; Ci, KIEHEER, Cs, KK 15 De, /NLA; Di, ¥
%41%; Dm, 7 =; Eh, Huif; Bs, Y4 )L Gs, JKMOK A48, Ha, FURFMLERE; T, "hAE3E3E; Is, U338, Ld, M2
Ko 1j, R HJréiHHz? LI, ‘KHRHL; Ls, BFVRK; Od, —(UBEL; Pb, —EFE, Ph, FMUGE; Pt S ZF4SE; Pte, JL75; Sb,
K58 Shi, K253 S, BIATHL; Sev, JUEH; Sov, IR M), Vd, M3, Vp, KAeih T Vs, BHiE.,

Fig. 3 Density of seedlings (A) and annual survival rate of seedlings (B) in habitats of hill and gully slopes (mean + SE). Ad, Am-
pelopsis delavayana; Ag, Artemisia gmelinii; Agi, Artemisia giraldii; Ah, Artemisia hedinii; As, Artemisia scoparia; Ass, Astragalus
scaberrimus, Bc, Bothriospermum chinense; Bi, Bothriochloa ischaemun; Cc, Cleistogenes chinensis, Ci, Carex lanceolata; Cs,
Cleistogenes squarrosa; Dc, Dendranthema chanetii; Di, Dendranthema indicum; Dm, Dracocephalum moldavica; Eh, Euphorbia
humifusa; Gs, Gueldenstaedtia stenophylla; Ha, Heteropappus altaicus; Ic, Ixeris chinensis; s, Ixeris sonchifolia; Ld, Lespedeza
davurica; 1j, Lespedeza juncea, L1, Leontopodium leontopodioides; Ls, Linum stelleroides; Od, Oxytropis discolor; Pb, Potentilla
bifurca; Ph, Patrinia heterophylla; Pt, Potentilla tanacetifolia; Pte, Polygala tenuifolia; Sb, Stipa bungeana; Sbi, Swertia bimacu-
lata; Sc, Siphonostegia chinensis; Sev, Setaria viridis; Sov, Sophora viciifolia; Vd, Viola dissecta; Vp, Viola philippica; Vs, Vicia
sepium.
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WAHRT Lespedeza davurica

NSRS Artemisia gmelinii

Rl JRFAUEAE Heteropappus altaicus
HAESESESE Ixeris chinensis

BT % Siphonostegia chinensis

i
AT Viola philippica 1
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B4 PIR G R A AR AR R GUR I HT IR IE o

Fig. 4 The tree of hierarchical cluster analysis on variations of seedling survival on shady ridge slope.
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Table 2 Annual survival curves of main plant species in habitats of hill and gully slopes

SEHBERE 25 PRl FEanaliE
Habitat Category Species Survival curve
KEMAEY I HMZE3E Potentilla tanacetifolia MNZEE Artemisia gmelinii
N — T—
Sunny gully slope
Il FEM 5T Astragalus scaberrimus >4 % AR T Lespedeza davurica %18 Artemisia hedinii
KTEHE Stipa bungeana T~
11 B K148 Gueldenstaedtia stenophylla. 7 >~ Dracocephalum moldavica it 7% Polygala
tenuifolia~ B /R ZEMEEAE Heteropappus altaicus~ ¥ Artemisia scoparia~ & Ar- \_/\
temisia giraldii. T3S Ixeris chinensis
v H2E% Bothriochloa ischaemun -
A FEFR T Cleistogenes squarrosas 4 MT Viola philippicas MY Setaria viridis ¥ TN 0
F3¥ Swertia bimaculata. YRR Bothriospermum chinense Zero survival
BH 52 b b I B ZEBE R Potentilla tanacetifolia 7515 =% Dracocephalum moldavica~ Hu%f Euphorbia o
Sunny ridge slope humifusa WM KIO48 Gueldenstaedtia stenophylla-
11 WEE Artemisia scoparia~ K15 Stipa bungeana- B /R ZEMIEAE Heteropappus altaicus- /\
FRAETESESE Ixeris chinensis« JJBYE Setaria viridis< 1Y Bothriochloa ischaemun
1ER3THL Cleistogenes chinensis+ & Polygala tenuifolia~ “ZAtM T Viola philippica. &
FaF % Cleistogenes squarrosa~ Y%t Lespedeza davurica
i MM EE Artemisia gmelinii. 5L Artemisia hedinii. BAT%. Siphonostegia chinensis T~
v FET K 1 Astragalus scaberrimus
T~ N
\ FEFSE Swertia bimaculata T2 M0
Zero survival
A TR 1 WK T Lespedeza davurica. W3R Ixeris chinensis. &1 % Dracocephalum T
Hill top moldavica~ M EE Artemisia gmeliniiv HeF )L Erudium stephanianum- 2575352
3% Ixeris sonchifolia~ K& TE Astragalus scaberrimus
II R Artemisia hedinii~ W& Artemisia scoparian WK Potentilla bifurcas HEH — ———
H0'T" Viola philippica ¥JB%. Setaria viridis
11 KW Stipa bungeana ¥YW K Linum stelleroides F/RZEAEAL Heteropappus altaicus
N— ~—
v B 23K Potentilla tanacetifolia~ Wi Euphorbia humifusa. i Polygala tenuifolia
o e . N o . =
RERS 5 Cleistogenes squarrosa~ 3 K4S Gueldenstaedtia stenophylla
v BAAT ¥ Siphonostegia chinensis
— TN
[ 42 i B 1 FEFS T 5L Cleistogenes squarrosa~ XK T Lespedeza juncea %W #2% Viola dissecta-
Shady ridge slope Btk 48 Gueldenstaedtia stenophylla. St WCE Patrinia heterophylla. &% Setaria \_/'\
viridis« & Polygala tenuifolia. %G8 Artemisia scoparia. 75 =% Dracocephalum
moldavica
II AN FEE Artemisia gmelinii~ T SESE Ixeris chinensis+ BIATH Siphonostegia
chinensis~ K155 Stipa bungeana. %M ZE53% Potentilla tanacetifolia~ [ IR &M AL
Heteropappus altaicus~ ¥&W I Astragalus scaberrimus _\
Il XdHki T Lespedeza davuricas #1Z5753258 Ixeris sonchifolia~ 31T Viola philippica —
v B 2% Swertia bimaculata
\’/
PFAIRK Linum stelleroides T2 R0
Zero survival
YEREaE?d I BN Artemisia gmelinii. BT454% Dendranthema indicum. %" ZEW% 2K Potentilla
Shady gully slope tanacetifolia Fi2F 3% Swertia bimaculata. ¥ B Artemisia scoparia. 7 % Draco- \
cephalum moldavica
11 YW Patrinia heterophylla W AE53ESE Ixeris chinensis /N41%§ Dendranthema \/\/
chanetii~ G RT Lespedeza davurica~ WIRZEMUEEAY Heteropappus altaicus #1257
3% Ixeris sonchifolia
i KPEEFZERL Carex lanceolata~ = Z4WEHI % Ampelopsis delavayana FEM 43¢ Viola
dissecta~ BTWWK Linum stelleroides 2AtHT Viola philippica. &7 Polygala tenuifolia- \/\
KRG Leontopodium leontopodioides
KW Stipa bungeana
T~ N\
v BIHi Vicia sepium S
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AL BT MBS (Euphorbia humifusa)35AE H 1
Ja B2 H WA EBA0T, v ARG I TR, A7
BAAY .

R AT, ANZAME R AR R KPR
PR BT R BRI AC S R4 H Ay v ) 4
TEN ARG IS T, B840 2t BE S B Dy M A7 1% 2 IRAE
474y, HIXLCW A o 2475 e ) B, 6
B A SRR BT 4 AR RE A
X, A AR RE )5S, HoAt Bl mh,
Roba 7B, R KR, BERNRLAR 4 AE
TERESAEAN RIS PR N A — 8 22 (325 K5).
2.2 4T

B AT Ay VAT 3 9 S IR R B AR SR TN FH
Weah s BN, feisSem, BIahm % R, (HAE
TR, HARR ) R AR A7 A 22 e,
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PR A SN DR ER DIV S Ab, A oAt 4R AL
MRS A IR, HAEBRVA S . BHZE 50 35 R0 51 T
HIAEIE RE TR, AL 2RI 7E50.00% LA |, 5
w0 K 100%, A S5 8 AR AT 1-114Sm 2 2 1],
FH 72) 3 1 K i 3% BE R H 2F 55 (Bothriochloa ischae-
mun) %) T R AAETE R AR =1(100%), kA %
PIAS M TS Kt PR
BPATAE . e MOEE RO B BT B LR B DR A, R
KRR A g ) B A (B A A7 15 %20 70.00%,
A5 25 BE D 7ANmT), SRR A AR T R Y
N F50.00%, A EAE -6 m 2 [(£3). 1]
WL, AR HBERES T %) R A REAEAE A0 22 e, 3
(NIRRT N W7 T S TN Sy 3 7 N 0
AR AT R A RE ) B0, 7R B) SRR
TR T BAT AR R .

23 HEBINEN S EHFENEN
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(K13) o BHTAE N PRI R BN T > figh >
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RREE H> VR, (I TR 2Z R (P > 0.05); 2T
PN S350 R I D VA > R N > £ 0> R R
o R R 5 v 22 F A 2 (p = 0.004), SHEM
FEREE@P = 0.032), HALGIAEE R TGS 2= R
(p > 0.05)(K6). T UL, R RIS A7 15 AL
W RER R, PR LA B AT N4 1 P R AR,
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Fig. 6 Annual survival rate and density of seedlings in differ-
ent micro-environments on slope (mean + SE). Different capital
letters indicate extremely significant differences (p < 0.01);

different lowercase letters indicate significant differences (p <
0.05).

ANTFVBOREE T 4 i AR IE R Ty . 4 42
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Fig. 5 Survival dynamics of the seedlings of main species emerged monthly from April through September in habitats of hill and
gully slope. The survival rate from April to September is the proportion of seedlings emerged monthly from April to September that
survived in the following months. A, sunny gully slope; B, sunny ridge slope; C, hill top; D, shady ridge slope; E, shady gully slope.
Ad, Ampelopsis delavayana; As, Artemisia scoparia; Dm, Dracocephalum moldavica; Ha, Heteropappus altaicus, Ld, Lespedeza
davurica; Pt, Potentilla tanacetifolia; Sb, Stipa bungeana. Aa, April in the after year. SI, seedling individual; SR, survival rate.
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ing survival
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wintering
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BATEE BAREE BAREE
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(%)
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75.00

a5 Fish-scale pit
wintering
(ind.-m™)
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1
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BN IR T 4 AR AE

Table 4 Overwintering characteristics of seedlings in different micro-environments on slope

Wkh
Hut R

Potentilla
Stipa bungeana

tanacetifolia
EE

MBNEE
Artemisia
gmelinii

B IR 2R A A%
Heteropappus
altaicus
KR
Siphonostegia
chinensis

Species

=4
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715 00 51 4 75.00% F150.00%, % 4 J5 % FE 2-3
Ao, R TE b G0 5 S S R BT R ZAR TE  F
KAFTE R T, 7359 966.67%H150.00%, #E4 5%
FEST I I8 FI1 A m ™ (Fd)e T, AR B %
- AR RS R E RS

66.27

3 itig
- Iy R R R SRR T A, AR T R 34

S S0 I X 7 AR S N e A UK, Al
RE TR PSS R I I D A7 LG AR 2

2 M R RES B AR . AHIFFU R IN, BV Sr
< HUEREE R, 4 W75 A 2 0 2, Bk 33 bR
Y4y V85 PR INTIAE I 2R 5 v, W13 4l i 3% B A K
(AR R . X5 FEVKEE(2012) %) 3 & iy J5L 771

& 1L ZRBR(Quercus wutaishanica) %) 111 % & (M 57 45
R8BI B3 B A OK, HEA
RN, LR E, UK. A EGR
N 1), MIIsZH T M0 aA R A e AR, 234
T /ML et al., 2011; Wang et al., 2012; Song
et al., 2013). (HPHIE I FLEPRh, anh 558
HSERL XK 1550 B Pk, AR &
Rk, TIEPUZIRE 108, MU e AR R o [
We Bk« TR A AR (HPESE, 2008), HLAEA A
“ REZERY), HHE KGR T AR MR, 2
FER, AR 3 AL il B2 AN 5 06 R a1 T 4 v 1) AR K
FIA73% (Gonzalez-Rivas et al., 2009), FEAFIGH T
~ B o B R AEQ00 D) IBFI R W], 7EB0m K DG I 4%
R, ARl VA, MG GG,
SUATT IR R A0 A n] DU RS Dy 1 50 e 2L AR 3 e
ARV R AR A [F) 7 R 8E R 1) 40 v A7 37 i 46
FEAEZE S o WSRANF I AAiG th e 2R3
AR BN M S AR IE v LA e BFST X N Al
SR MRS, KT, PR A A A
o M R T SE PRI AE I 2R (6-9 H ) I AE T g 1 B0,
HEABORIBARE D), MBS HE2. 2E
SEWIRIAE I ZE AT (5—6 H)IAF IS BE B0, & Z-AF0h
e e RS9 . KRR N a7, KR 2T
JE Ja BRI 1, ABFFTIX 10 H 2kE4 H & T
T(FKE/ANT60 mm), 1 HAREAK, B

58.34

87.50

g R RS (3 A KL 4%, 2001; Castro-Morales et al.,
; 2014). Zhu25(2014) 45 s 75T 520 5 11 50 /R
B 207, H RS AT RS I B 7K R 86 R AR (1) AR
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3 WA R (Leymus  secalinus) %)) T 1 H H RO Fh
BEEE. A, X SWM A F R AT oG, iz
M3 SRR KSR, AR,
G B 2 ORI AR AE, b 1 e B FL i R BN ) (%
A, 2006; TK/ANESE, 2010), WG KR
CEART, @R bl IARPT 32 k. &
W FEVRSEXTILOEIR, WOLE AT A7 IE e
Ao, MM EE . AL RES%, g
/N B R AL, BRI 2RI AN 738 I -+ 358K
P KA SR E T B 1R AE K (Saikia
& Khan, 2012), {HA4=KHE W& 1) _E R o6k + 38K
gy TAEFRAY . IR SR VIR SE AL Ay i A
5 R B#PARobin & Jodie, 2008); TN, FiZEIN ™
R+ 4R bl 25 AT &) AR AR I R 1T AE T (Garcla-
Fayos & Gasque, 2006). [Klitt, H4 Y0 PE A& Y
(RN AT )y T EAT— 58 IR B BN ORI 8 ks
TS () S R A, ) R A Ak R i )
TEM .

TET R RAMAM N, RS SAE X 4)
iR R R By 4 A A A EE 2L (Puignaire & Haase,
1996; Tsuyuzaki et al., 1997). K kAN [R] fcih Al 33
AT YT AN, 5 ) 48 W 305 T b ) P 4 e I R O
A, 2012), BET5 M 35K o FI &) e 3 -
(oA o AT IS, FE3E T BRI aR X, TR
WU — B FRE LR T 4l AT A KR A
AT Z Y e 2 AR, T IR2 i 59(Du et al.,
2013), H T3R5 FIFR 45 45 AH 5L 0F (Titus & Moral,
1998; Barbera et al., 2006), 134T 4 (4735 A A=
K, Iz AR A HE R 1 b 1 A A A N R g b
AL T FF AR CESE s, 2008), X4 2]
T & RS E (B B AR ) (FEFR IR AE, 2009),
SHORLN T %% R AT e e T AE R R
M, Hb E R, FhF R UEER D (Titus & Moral,
1998), i DAk A s it 2, A kb i R R, G R TR A,
KK, F7/KEE) 58 (Bryndis et al., 2013), 1%
K BERRAR, S &> HOK BT (Wang et al.,
2012). Barberd®5(2006)7E =15 5 iy 7 LE AP -
SRR SE T IX— 4518 A F4mEEZ |
AR, RS R B AR KNS . 7RI
b, BV IR A SAT LT 3 T (R AR B A, 2009),
Pl (R 48 n, H R AR e el ok R 2 4
ARG M AL T (Titus & Moral, 1998), M55
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M9, WX B 2, BEKE 70 EiE126.7 A
124.8 mm, A NG RAE R INE], e
FERR AN 31.13%, B mik 1290 m, i HAb g
RBE R A7 R AR AE35.37%-40.56% 2 1], % FEAR
AE66-934m 2 [i] . TitusFIMoral (1998)7F 4k
S EAS LU A B G ) BT e W, 7
WAL TE IR B I, BR G & & (Anaphalis margari-
tacea) FMBGH A FE8 ) L3 (Hypochaeris radicata)t)%))
T BERRAOR, AR AR AR B A T L3
(B B AT R
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VST HBEREE R 4P I AATE SRR AL, A RSN AR R OK
LS DR S ) VA0 AR A 5 4 v RN 5 Il R AT £
TR

E&ME BERAARMAFEAESEEINA (41030532)
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