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Abstract: In order to understand the interaction of Artemisia frigida with other pasture plants, we studied the effects of the
aquatic extract from stem and leaves of A. frigida on the growth, root activity, chlorophyll content, and antioxidant defense
system in seedlings of Melilotus officinalis Lam. , Elymus dahuricus Turcz. , Agropyron cristatum L. and Leymus chinensis by
using sand culture method, and analyzed the chemical components of the extract using GC-MS. Results showed that the
aquatic stem and leaf extract of A. frigida had significant allelopathic effects on seedling growth in M. officinalis, E.
dahuricus, A. cristatum and L. chinensis, with the effects varying with the type of pasture plants and the concentration of
the extract. The seedling growth index in M. officinalis, E. dahuricus, A. cristatum and L. chinensis was highly
significantly inhibited by treatment with 25mgDw-mL ' of the aquatic extract; the root activity in the seedlings of the four
pasture plants were reduced by 46.7% , 65.9% , 59.3% , and 66.7% , respectively, and the chlorophyll content in M.
officinalis, E. dahuricus, and L. chinensis were reduced by 47.3% , 56.6% , 46.7% , respectively, compared with the
control. At 10mgDw-mL ™", the extract significantly increased the activities of superoxide dismutase (SOD) , peroxidase
(POD), and catalase ( CAT); whereas at 25mgDw + mL ™' the extract reduced the activities of those enzymes while
significantly increased the content of malondialdehyde ( MDA) in the seedling of the four pasture plants. 30 secondary
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metabolic compounds were identified in the aquatic stem and leaf extract of A. frigida. The main compounds were camphor
(27.6% ), bormeol (10.1% ), achillin (9.8% ), cineole (8.7% ), ledene alcohol (4.1% ) and p-menth-1-en-4-ol
(4.1% ), which all together accounted for 60% of the total.
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TP 5T ( Allelochemicals ) RAEYIAEAERK K B IR, # ZE Mk KV AR R 700 DA A P 5% 4
JEfRSE 4 Fhig iR m BRI PR R A AR = , AR Z 8] 4 25 BH O K 70 8 SRR I £ b 2e
B WBER ZAAET BRI AR KR 8] AR B AR LA A B I O A A BB
BOFEF 2 It gepoll A Fo A BB RIS , AN P AR R BRAR 3 L B AR ) AR S BRAR #5-5 1 JAE F
FOIREL . EHAT, YA ST AR AR P AR S B R A R OR B A S 5 T,
AR RAE R  E R .

% (Artemisia frigida) 355 E B IK/NEER, ERERREG H o6 2, Al R E R R h AEE
T B —RSEREE , FF LAGEAE A A5 o 33X 43 A0 X B AE B 0 2H B G5 A R AIE A A A SR VAR 7R ) BB A
M BAEENEN . BRTSEIANX A E B 5 R A 2508 B 5 AL A 6] AR 7R
RS SRR e . B RAEY SR B RO SR L, XA R R B
YA VBT RS, 3G 5 A 508 M A AP R 55 5 0 (B IR AR R . Bk, ABFRCRASAHE
- ( GC-MS) Bk FHAR 4347 T V2 w85 25 M 7K IR 4 W A 20 B4, I 358 R A R ik BE 8 18 25 7K 13 4 VR A B A4
B ATV T ZE M K B AR R A B AR R R T 7 DA S 4 A PR e A T A R 4 R 2 PR R
HIZma Y s AR SR AE AL A BE , TR R M KR IR S AE KR R, 8 7 18 8 SEAE VR BT AL 1
70 ] BH B3R AL AT B AR L (9 BRI AR R
1 #R5H®%

1.1 flkrk

R K 8 (Artemisia frigida Willd. ) BHELSR T 5 BIG X1 £ (40°47'—41°23" N,110°31'—111°
53’ E),#3k 1600—1700 m,4ERER & 300 mm 245, 4E SR 2.5 C, BB 105d, 2007 4£8 A, ARR
B P B KRR AV A R , RO R M, A B ORK R U, B ZE K vh e, T 5 # i, i 60
HiH A KN & . ZiR M8 B AR ( Melilotus officinalis Lam. ) Y%%K B ( Elymus dahuricus Turcz. ) \yK¥E
(Agropyron cristarum L. ) IS HE( Leymus chinensis) , R~ H1 P4 5% thy P AN e h R St 4R 4L
1.2 #MRAZE
1.2.1 AEZEMKERBH S

HEFRFRBUR H M T8 5 ¢, BT 100 mL Z818K 72 25 C R TIRIZ 48 h, B.LJE IR 2 IR, 158 H ZE
- 7KIZ SRR, Ve BE O 50 mgDw -mL ™", fRFELE 4°C UKAH P 4 Ao K BE W43 1 e ) B SmgDw - mL ™" | 10mg
Dw -mL ™" 1 25mgDw - mL " fAERR , SCI AT IC A , 20K R xS IR AbzE
1.2.2 BELEERER

5] —3, Tois BUE AR 7, A 1g-L™" KMnO, %47 15 min J5 , BUH FZEI8K R wfik (5—
6 ) BT EER . KIHBESMHEM T2 ETRAEWR RN IEFI(P15em) 1, EAA LR
fEE#8 (HPG-240H) H1Hf & 3—4d J5 (BE3ER, (23 1) °C) , FIIE S B M RIRIER & 187 Pk ( ARAR 5
WERh R R HE) o RV R HEAT I R BB AN B AL (®15em) 1, e A wP e T ¥ BT Y, An A 10ml
Hoagland E 5 ¥ ( KB ILZE: Ca(NO,;),-4H,0(945mg- L") ,KNO, (506mg- L") NH,NO, (80mg-L™")
KH,PO, (136mg-L™") HifR%EE (493mg-L ") ;2. Sml- L' &k Eh ¥ i : FeSO,- 7H, 0 (5. 56g+ L") \EDTANa(7. 46
g:L7");5ml- L' B IE K KI(0. 83mg- L") HBO, (6. 2mg-L™"); MnSO, (22. 3mg-L™"); ZnSO, (8. 6
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mg-L™") ;Na,MnO, (0.25mg-L"") ;CuSO, (0.025mg-L™") ;CoCl, (0.025mg-L™") ) ; AR5 ik & 30 hifE ZEFfh+,
BRI 15 AAEFE (3 NYRBERE B, 4 FiRCRE , ZRIB K AL AE o3t BR) , SR G B AE AN TS M5 A Hh i
TR, BFR&ME N J6HR 14h (25°C) /B K5 10h (20C) ; H3& 80pumol -m s, DUFHIE 1d &4
10mL ZE18 7K A 2mL AR AL BRVR R IBK , SEIO T A 3 K1 o B3R 14d JE SR ol IR B OO 4,
BABREE R AR , 3t LR T B EE AT, B AR R U E AR AR T 0 R E MR R S B AR LA
R RN SR, R ER 3 K,

B A (L (SOD) i #:2: i Giannopolitis 25y 71k ; s 4 {L B ( CAT) Flid A k4B (POD) I ¥
£ 88 Chance %1 773%™ ;I B (MDA) i3 i Zhang Al Kirkham 735" ; 2 1 & B 2 18 Bradford ()
FEN SRR 12 8 Knievel B B TIE s MRS B B MDA Sml 80% HEI% =R 1E
48h, B ZWFE 663 nm 1 645 nm {5, R & BH% Amon MARITE,

1.2.3 MR A B

B SmL ¥ ZEM KR IR ERBIN A ImL ZFR ZERAEHL, WAL 1 wL ZEBURHAE , #4T GC-MS 4317, GC
(Trace™ 2000, CE Instrument Company ) 254 : 5,34 : DB-5-MS A % £ 4044 (30m x 0. 32mm x 0. 25um) ; F+
BRI AR 50°C, P4 20°C +min ' I E R F F 180°C, f£%F 4min, FE L 10°C - min ' F+F| 220°C, {5 F
15min; < : He (99. 99% ) , A 33 0. 8mL - min " ; #FFE 1 15 B 280°C, MS( Voyager, Finnigan Thermo-Quest
Company ) 7514 : B8, 85 J7 2 EIL; Hi ¥ BE & 70eV; B T YRR 200° C; {2y £0 1R BE 250° C; HiE RAEH #.2. 5
Wes ™ AR BTG 39—450amu, SR Xealiburl . 2 IRASHR {4 NISTO8 i P&l FAE e 2, i (7 5 it 1| s
1.4 BdEathr

I EE R ] SPSS13. 0 Gt a3 Bk (447 77 22 o i B A B
2 BRE5SW
2.1 wEZEMKERBTE i 795

REZEMKBIRBHE ML LR IEBERE H#17
GC-MS 4r#7(E 1) ,4 GC-MS Bk F{SUbR o i 3% 5048
NISTO8 Myt EHIKER , e th H i FEEH 30 F L&
W I RAERIE L ERE T ENMMAENE 52 6.25 20,16
(1), BWEHEMBERE P FZEM T RAER(27.8% ) |

8.25
ll J J]&é% ng 150010 |
e (10.1% ) EFER (9.8% ) KWk (8. 8% ) Xf- T s >0

1T -4-FE (4. 1% ) A WURBE (4. 1% ) , A3 5 2 I k] Time/min
BRI 60% UL 1 ABEMARRBAETFRE
2.2 MR R 2E M K RIS A U Fig. 1 TIC chromatogram of aquatic extracts from stem and

B ZEM KRR BT AR BRI IKEEFIEEL  teaf of A. frigida
MEAERKNEMAEEARER (R2) ,KRERE
(5mgDw-mL ™) B ZEM KB B 4 RS R RIR R A K T B, FEE LS KRR G &
YR PE BB , XoF 4 b v TR R 2R AR K AT S 1 70 8 5 5 224 5 R YR BE 3% fin %] 10mgDw - mL ™' Bif, X 4 Fh
VO A K I HIVE R BB KT (P <0.05) R BEAHE | 3 5 5 R0 2 BOAR K A K W 3 6 VB FE A Bk B
ZEIKF(P < 0.01), 5%t AR LA BIREAR T 23. 1% 28. 0% H1 55. 1% .

H17% 2 AT AE H (KU B4 T8 25 7K I8 SRR Ah TG S AR B B . | oK R 2 AR R B 1 R B TC A
BAEA . MU BEA ] 25mgDw - mL ™" Bt , Xt FEAAR ¥ fiof R B 4 3 16 VE 2 B K (P < 0.05) , 5% fE AR EL
Ay AIREAR T 19.2% , XF SRR | vk BRI R 6 SO B (M AR P 2 AR BB K- (P < 0.01) , EHoAm il R 4514
46.0% .50. 8% 1 59. 9% ; Xt 4 Fhe FEAR & 5 & (10 i 4E I 2 24 B K (P < 0.01) , HApHI 24351k
49.0% \54.8% .58.6% F150. 4% ; %F 4 FHCEE AR T R EMIHIEFA Y 2R BEKFE(P < 0.01),
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Table 1 Chemical components of aquatic extracts form stem and leaf of A. frigida
G5 PR BRI [A] HAEY 4 FR AT AR
No. Retention Time/min  Compounds Molecular formula Area/ %
1 4.11 2-H1 J 1% % 2-Methyl-1-pentanol CgH,,O 2.74
2 5.52 3£ Phenol CeH, 0 1.65
3 6.25 1R Cineole CioH;s0 8.77
4 7.08 4-HE H W 4-methoxy-Phenol C,Hg0, 3.87
5 7.19 HLREE Linalool CyHys0 0.32
6 7.57 a-PATHEE a-Terpineol CioHisO 1.26
7 7.95 #figi Camphor CioH;sO 27.79
8 8.17 FHEE cis-Geraniol CioHi;sO 1.43
9 8.25 JEfi%i Borneol CioHi;sO 10.13
10 8.39 Xif -1 - ff 455 -4-F% p-Menth-1-en-4-ol CioH;s0 4.09
11 8.57 B-#AiHiEE B-Terpineol CioHisO 1.09
12 8.66 2-JE 4%~ 10-fE 2-Pinen-10-ol CioH;6O 0.52
13 9.03 6-H %£-5-Bi -2 -] 6-Methyl-5-heptene-2-one C8H140 1.30
14 9.71 E5 )@ Artemisiaketone CioH;sO 1.53
15 11.87 JuRi 4 Campholenal CyoHiO 2.23
16 13.39 8- 3 LW EE 8-Hydroxylinalool CioHy;50, 0.93
17 13.77 i ELEE Spathulenol CisH,, 0 0.95
18 14.35 E- 3 E AL WE S E- Famesene epoxide CisH,, 0 0.95
19 14.50 9-C. 3L 4% 9-hexyl- Heptadecane CypsHyg 1.76
20 14.72 FAL AT 4 Caryophyllene oxide CisH, O 2.24
21 15.40 WEAFF B Isoaromadendrene epoxide CisH,, 0 3.24
22 17.02 W] W7 B ledene alcohol CioHi6O 4.08
23 17.22 i ELEE Copaen-11-ol CisH, O 1.37
24 18.60 W IEAK Hanphyllin CysHy 05 1.72
25 18.99 4- 2 F -2 % 2T 4-Hydroxy-ionone Ci3Hy 0, 0.20
26 19.28 BEE IR B ERIRAE Y Myrtene acid bromide CyoH3BrO 1.87
27 19.48 A M # % Dihydroxanthin Cy7Hy, Os 0.63
28 20.16 2043 Achillin CysHy50, 9.83
29 20.63 TR KR B Hexadecadienoic acid , methylester Ci7H;,0, 0.52
30 20.97 10,13\ $RERFH Fi§ 10,13-Octadecadiynoic acid , methlester CioH;3,0, 0.99
F2 REEMARRENBESHERKNZN
Table 2 Effects of aquatic extracts form stem and leaf of A. frigida on seedling growth of pasture plants
TathY hb HiH IS S b bR B AR A Jo b BT LS R
Receiver plant Treatment_ Shoot length Root length Top fresh m_ass Root fresh niass Top dry ma_ss Root dry miss
/(mgDW+mL ") /cm /cm /(mgeplant™') /(mg-plant™') /(mg-plant~!) /(mg-plant 1)
HARHR CK 8.5+0.6 6.5+0.6 38.6+5.9 20.0 3.7 6.2 +0.1 3.4+0.1
M. officinalis. 5 8.6+0.6 6.6 +0.4 41.1+9.1 20.9 2.1 6.6 +0.2 3.8+0.3
10 7.6 £0.4% 5.0+0.4** 40.9 7.1 14.6 £3.1** 5.4+0.3* 2.6 +0.3**
25 6.7+0.5** 4.6 £0.9** 31.2+5.1*% 10.2 £1.1** 4.9+0.1** 1.9+0.1**
Y CK 13.2 1.2 7.5+1.5 57.8£3.2 24.1+1.9 8.0+0.2 3.7+0.1
E. dahuricus 5 12.9+1.8 6.9+1.1 51.4+4.6 18.7 1.8 6.3+0.6 3.1+0.3
10 11.6 £1.2* 5.4+1.2* 42.4+1.4* 15.2£1.8** 5.8+1.1* 2.7+0.6*
25 9.6 +1.5** 4.7 £0.9** 27.9+1.5** 10.9 £0.4** 3.3+0.2** 1.8+0.3**
VKEL CK 5.5+1.9 4.8+0.9 25.6 +2.3 12.8 +1.2 4.1+0.1 2.3+0.7
A. cristatum 5 5.6+1.2 4.7+1.0 26.1+2.3 13.0+0.9 4.1+0.3 2.4+0.8
10 4.9+1.1* 3.8+0.3** 18.7+1.5* 9.3+0.3** 3.6 0.6 * 1.7+0.5**
25 3.4+0.8** 2.8+0.9** 12.6 +1.3** 5.3+0.4** 2.2+0.9** 0.9+0.6**
E CK 7.1+1.9 4.9+2.0 28.7+1.6 11.5 0.2 4.9+0.9 2.4 +0.5
L. chinensis 5 6.9+1.3 3.5+0.8* 28.5+1.3 9.1+1.1 4.9+0.9 1.7+0.6*
10 6.6+1.2% 2.2+0.4** 16.8+1.5* 7.8+£0.9** 3.7+0.6* 1.4 +£0.4**
25 4.8+0.9*" 1.5+0.1** 11.5+1.4** 5.7+0.8** 2.6 +0.7** 1.0+0.3**

# FIRP <0. 05,2583+ » Fm P < 0.01, 2R EBE;TH
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2.3 RHZEMKR RN 4 PR L EARRIE SR

R R TR B v ZE M /KR AR WX 4 FhBCRE BOAR R 35 T TG B B (18] 2) 5 2 R W BE3 fn 2 25 mgDw -
mL ™', X B R KA R AR RS SR E 2R B EKT (P < 0.01) , 533 HEAH HLAR 2R 3 77
SRR T 46.7% 65.9% 59.3% F166.7% ,
2.4 RHZEM KRR 4 PR L R SRR SRR

RSB TR B v 2R M K IR SR BT 4 FHBCRE 4 i Ao s R S BB (B 3) ; HRE M KR IR
B IN%E] 25mgDw - mL "B, 5% FRAR EL, KL R SRR T 23.6% (P < 0.05) , FEAMR B
MEEYHHFRERESES I TET 47.3% .56.6% F146.7% (P < 0.01),

)
=

i 0O cK 0 Smg/mL =30 - 0O cK

R= ] s 0 5mg/mL

g 0 10mg/mL 25mg/mL E

5 151 o B 10mg/mL

&= g . 25mg/mL
%3 gz |

o0 =
&< %2
22 %3

g 5 EESUE

=3

3 2

] S

&~ 0 LE)

0

ZIRMY) Receiver plant Mf Ed Ac
ZiRFEY) Receiver plant
B2 REZMKRRENUERREAHHNE

Fig. 2 Effects of aquatic extracts form stem and leaf of A. B3 REZMKRRBNUSHFHEREEOEMN

.. .. Fig. 3 Effects of aquatic extracts form stem and leaf of A.
frigida on roots activity of pasture plants

Mf; BEAME M. officinalis;Ed; P93 E. dahuricus; Ac: VKE A.
cristatum;Le; F-H L. chinensis

frigida on chlorophyll content of pasture plants

2.5 REZEMKERBT 4 FHOELE &N BT E Y B P
2.5.1 XF4 FRCELLhEE Y POD 15 PER I 15 —0— Mf

IR BRI KR BN 4 FMCs g POD  § | T8 M
ST BRI ([ 4) , SR EIKRIRRORIE N S o] AL
10mgDuw-mL ™ i, BEAHE JMAT AL B Py POD £ S
VR BEMMA (P < 0.01), SxfHMML £ |
POD A BIARE T 1.4.2. 1 451 3.3 15 HEB W B2 g
mFK R 4R VK B (OB POD SEHEFF MBI TR & oL . . .
(P < 0.01) , 5P {EHLL,3 FBEELE POD ¥ HE4 ’ T »
5“5&1&7 20. 9% ‘25' 0% *ﬂ 14. 3% . $$Zb'5ﬁﬁi|7\] Treatment concention/(mg Dw-mL™)

POD 75/ AR B2k o
AR H R . . o 4 REEMKRRBEXHEYE POD FEA XN
2.5.2 X{I‘ 4 ’ﬂJWE@J H M:W SOD (ﬁ‘lﬁﬂ'{]}g} ll['ﬁ] Fig.4 Effect of aquatic extracts form stem and leaf of A. frigida

YR T ZEM KR SR WO FEAR KR FIEF LI H AN on POD activity of pasture plants
) SOD &M 1E R BG E A WIS (8 5) o 10mgDw-
mlL ™ R BE PRV 2R MK R AR VR B AR | VK R 2E B4 B PR SOD R MEFR B B R (P < 0.01), 5
T HEAH EL SOD (&4 IS AN T 1.7.2. 0 £5H0 1.8 £, H¥REERE NE] 25mgDw - mL ™" i, 2 B ) X BAHR A48
BRE ¥ SOD 15 PRI 1E , 5% B AR EL SOD &7 HIFEAR T 53. 1% #131.2%
2.5.3 XF 4 FHCELET AR CAT #E PRI R0

AR TRV FE FA v HE 25 M 7K SR SR BN 4 FRBCRE Sl B 1A Y CAT T M A A B8R A PR FEZE 10mgDw - mL ™' 35|
WBERBER(P < 0.01) , 5XFEAEL, CAT {EHEHIN T 1.3 5 (181 6) , X FAKR HE il A F 4 i R Ay
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HF
Bt
i
b

30 &

CAT {EHETBEIEM. 0F o

2.6 X4 FRELERN MDA & & 1570 i o
B PO AL L) ¥ 7E 10mgDw - mL ™' ¥ 0k —A— Le

R EM KRBT , B ot A AL B B3 i (& 7)

(P < 0.01), BRM LA Z 2% , 5 X A

I, MDA & &4RE T 55.5% .42. 9% F1 56. 1% ,

LYe 5 25 7K I8 4R B BE 3 N B 25mgDw - mL ™' B, 4 0 ' ' ! '

0 5 10 25

PR L R ot AR B N E (P < 0.01), A e
3 i‘hﬁ Treatment concention/(mg Dw-mL™)

Chon SEHFFE & IR, AHXT T 1 43 , AR EB XS {L I 5 AEEMABRKMIEE L E SOD EiEHM
)ﬁﬂ‘]}iﬁ_‘iﬁﬁﬁfﬁgm]o ﬂiigﬁﬁﬁ,%%%ﬂﬁkéfﬁﬁ Fig.5 Effect of aquatic extracts form stem and leaf of A. frigida
ot AR BB K B T A R i g g O DO activiey of pasture plants
FERI X ghARIE B A 30, T H b F 4 AV A
SRR (2, E2,83), X 5EHMERER -3 . HBUXF ISR R HE AT AR B AR o B B il
BYRERE  BEASZ M E ;i Lo ER TR E R R ERE, RAURARZER —E R E
B, b B A RIS FRER o SRR 5 V8 T ZE M K R AR VR PO VR BE ARG, BBl & 2 T ZE MK IR 42
VROV BE R, 400 S 5 Bt B K TR, BT DA HE S [ R A o i ¥4 15 25 I 7K 92 VL A0 4 ok 3550 B2 A7 B
BER,

SODJF It
SOD activity/(U-mg™ protein)

_ T —o—wmr Y oy
8 —e— Ed % —e— Ed
g 3L —&— Ac B 30 —&— Ac
Tan —A— Lc i E —— Lc
#e & 2
:=g) < g 201
cs 2r g g
gz =39
> <
Z 5 w0
8 1+ =
[
6 0 I I | I
0 L L l l 0 5 10 25
0 5 10 25 b B BE
hb By B Treatment concention/(mg Dw-mL™")

Treatment concention/(mg Dw-mL™")

B7 REZMKBRENBELSE MDA FEHNFN
E6 REZMKRRBIUELE CAT EEMHN Fig.7 Effect of aquatic extracts form stem and leaf of A. frigida
Fig.6 Effect of aquatic extracts form stem and leaf of A. frigida

on CAT activity of pasture plants

on MDA content of pasture plants

R BV BEVS B 2R M KRR 4 FhBCR S (R PR M B 2E T (B 4—[8 6) , T R H 2 2 sk
s , B8k Py it AL = 22 T 3 ) — R R A B i B T O R P BRI RE T 1S
o B, SCIE BL R B S B R BEAB7E — 8 52 5 AR BE P AR AE I, S0 2y 1 p S A 7= 4 BB — e K F
i, SPBOAHE TE T R, XS ACTIE o W BE VR 80 25 7K IR AR TR A B A A 2 40 1 A 4l 8 A P R 3 B IS 1P Py 52
BWAR—H(E 4—E 6) o DRI PR B 1 B3 AR, AN 8B 20 BR W 2 4 78 AL b 8 8 A2 B
H AR 0,7 AR R TR ERSERR 0,7 WEEFEH 0, AN RN, MY EZRHINE.
MDA RAEYRAR GRS A=z — KRS 'R KE SRR ABEMRERARNHERE, ALE+
YyE RN MDA BTSSR S B AR IEREE TR TS R & o S0 ORGP P O 5 M B R 6, 44
FA4E AP MDA & BEMK, BUEAh B R ERER; RZ MDA SETH R, ML ER R (B 7).

Al A8 U R P = A B R AR 24 A W R BRI ) i EL G 2 S8 (o I k4 R
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BER TR . ZEEPHEY A W3 (Alania tenuifolia) b b F 545 K W) i) EBALE AN oK
s G FIRSR A0G , EAT) RE H  400 ) SRR AR ( Elymuus nutans) B ZMIAH B A K G A2 DA K A 9 BB A 155
PE™H s Vokou %5 AN 47 F AT (L A MW oT R I, HC PR R A e M R T A 24 AL A R B8
(Lactuca sativa) Q1 H AR IR SREBIE T 85% , IF LS (b & WA & BA hRIFE S SRR . B2
MR ERSHERREMEY (R 2) PR e & 5w R R IR - -4 -4-825 5 Mk ey
SR 60% LLE, EATAT RER Y H AR IR R AR R AL IR

TEARESRGEH  ZPHEY 2 BA “ Bl tE” T 5 T SR — 388 , W A B R HIRE KM SRR
HE—EHEE . ERRFGREH (Salvia spp. ) MM E (Artemisia californica ) FETA IR ki A5 12K 45 T
00 ] BB R A K T T ARt P > s FE N T, 40 T4 (Alania tenuifolia ) BT -9 M8 IR0 FIASARY i
F FE A RFIRAL ™ s R 2R SR S AN i B IR A A o U R X - L A 4
XY R R FY ARBUNERRRZ — , AREADI
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