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Allelopathic effect of extracts from Artemisia sacrorum leaf and stem on four

dominant plants of enclosed grassland on Yunwu Mountain

WANG Hui', XIE Yongsheng' >*, YANG Yali', CHUAI Junfeng'
1 College of Resources and Environment of the Northwest A & F University, Yangling 712100, China
2 Institute of Soil and Water Conservation, CAS & MWR, Yangling 712100, China

Abstract: We studied the allelopathic effects of Artemisia sacrorum on vegetation succession in an A. sacrorum grassland, a
typical grassland on Yunwu Mountain. We tested three different concentrations(0.005 g/mL, 0.01 g/mL and 0.1 g/mL)
plus controls of both water and methanol extracts from leaves and stems of A. sacrorum on seed germination and seedling
growth of four dominant or accompanying species ( Thymus mongolicus, Stipa grandis, S. bungeana, and Leymus
secalinus) . Higher concentrations of both methanol and water extracts reduced seed germination rates as well as seedling
root and shoot growth in all four species relative to controls. Seed germination times were prolonged by 1.13—2.16 d. At
low extract concentrations (0.005 g/mL) , however, the germination rate of T. mongolicus was 11.63% higher with water-
extract treatment and 15.12% higher with methanol-extract treatment. The allelopathic effects of A. sacrorum extracts were
concentration-dependent, with a larger inhibitory effect at greater concentrations. The inhibitory effect at 0. 1 g/mL was

significantly different compared with other concentrations. Extracts of 0. 005 g/mL accelerated seedling growth of S.
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bungeana and L. secalinus; their radicles were 19.00% and 16.06% longer than control groups, respectively. The 0.005
g/ml. water extract enhanced S. bungeana and L. secalinus by 2.33% and 9.06% in the shoot length respectively. The
growth of both Stipa species was restrained by 0.1 g/mL extracts, with 100% inhibition of some growth parameters ( the
root length and the shoot length). The methanol extracts had greater effects than the water extracts. Of the four species
tested, T. mongolicus was the least sensitive to A. sacrorum extracts, suggesting that the A. sacrorum influences the
community structure after replacing T. mongolicus community. The allelopathy of A. sacrorum is a very important factor in

vegetation succession on Yunwu Mountain.

Key Words: Artemisia sacrorum; vegetation succession; allelopathy; Yunwu Mountain Natural Reserve
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PUTREESA 1500—4900 m (411 e A Jit s 25 52 1 5 i DX T LA Jay 78 il DX O A A 0 DI 35 1Y
FRPRARD BT E R i o b DR F SRR SR 8 v ) B B, 2% DX R AR et 1) R B b 2
—, —RAEZ X IR 5—6a J5 R i BUBRAT B R RE " BRAT S AR R, e — R i R K LR
XFFAERFZI X A S R AR RR T B R HAT, AR Y B 5 2 S v e AR AR 1
AR T2 B ) e R R T A e v T R HEL A 7 €0, DA SCHE IR 140 A 27 00 T3 X e ) 081 55 0012 ) A 2% T i AN
W

AR A0 T w55 1 A SRR DR v Bt 13 SR 3 EA TN SE | 23 B i AR 0 B A v X LA 3
Fofr )b 7 A RN 1T, A0 AT ) ARy SRR R e R b R R AL SR 2 ) A2 2R
BIRF WIS o A b R i A T 10 Sl 25 AL, 478 B JEUAE A s R R N TE 3 ), T R IXRE U &S
SRR,

1 MRMRMARTE
1.1 X5 H S

WFSEIX AT 7 B Il 1936 DX 5T AR LT, M B AR 3l 7R 28 106°24'—106°28, JL4i 36°13'—36°19", iff
1 800—2 100 m  AbF- iy T AU X, BA MBS T BAURIE . IZ AR 6—7 °C L ] 7
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ZRFEY) A CE S KE S (Stipa grandis P. Smirn. ) JH 5 ( Leymus secalinus ) FITH B A, X 4 FhaZ ik
PR T YR EE T 255 10 AR XA s S H X
1.3 Wik
13,1 3J0RE SR AR B AL R 43 A7

RAE TSR TRE 8 e R A S IR R oy IR A T B B R R HER AR KT R, 4
St 1 mm A10.25 mm G, TIERES LSRR A T LR 1

®1 TEFSHWERE

Table 1 The measurement method of the soil nutrient

MEL H Measuring items M%E 5 ¥ Measuring method

AP Organic matter TR SN ATE

4%A Total nitrogen TR T R

A4 Available nitrogen AR Bk

4= Total phosphorus HCI0,-H, SO, IH#- A8 bt b ik
AW Available phosphorus 0. 5mol/T, NaHCO, B 48 - 486 b Lh ik
LA Available potassium 1 mol/L NH, OAc =H4- K6

(1) 8T8 L 224k
TEFIHE AL R e A R AR A S B ARG IR R N R TR HER 2
BB & m A AR 2255 (P<0.05) (£2) .

R2 HHELERS

Table 2 Soil nutrients in Artemisi asacrorum grassland

= H BT A &P TRl 2L R P A% K
S Zf Organic Total Total Available Available Available
hori 01/ matter nitrogen phosphorus nitrogen phosphorus potassium
orizon/ cm
/(g/kg) /(g/'kg) /(g/'kg) /(mg/kg) /(mg/kg) /(mg/kg)
0—34 48.88+0.62a 3.02+0.06a 0.70+0.01a 219.29+2.53a 5.63+0.32a 272.50+4.80a
34—68 34.14=+0. 16b 2.34+0.02b 0.67+0.01b 158.60+1.81b 3.30b 116.00+2.20b
768 22.67+0.50¢ 1.42+0.06¢ 0.59¢ 95.74+1.08¢ 2.68+0.18b 74.60+2.00c

RIS /NG B R 2% 5 0 % (P<0.05)

1.3.2 R AHI &

(1) AT EZEMOK R IR P64 FHAED 22U T3 B TS, LS ¢ T8 .50 mL JC & 2848 7K ) L 5]
16 20°C IR TR IR 120 30 min, SR IEAS B AU 2 0. 1 g/mL IR FRRET ; B0 BT H 28 18K B B
A 0.01 F10.005 g/mL W& FE G IRAF T 4°CUKAFE™ . 7E4HA T )ZIRACA ISR ( @ =15 cm) TIEFEFIF, 73000
A5 mL 2R BE R K IR BRI, TR ZE IR AT R

(2) AT 2R F EIR BRM A dl JriR R KIZ R
1.3.3 A=y

()RR ERFURAR T TS AR AR 71 0. 1% B9 @ 4R IR BR VA TR T 15 min J , U FHZE 487K
VL E SRR e Uk . SRIE RN T BB SR AR IS SRR Z IR AR B SR L (D =15 em) , TR SR ML
FEAh 50 35— RN F, AR AZ R4 I AR R YR BE R RE A AR S mLL; 240 R
F L, RFARY 5 mL SR AEIRAE A 58 5E , BN 5 mL ZE48K, SR 5 5535 Fh -, 6 BRI A ZE187K 5 mL, 75 b 3%
BT 24°CHEIRIGFRAR AR B RAN S IR PR B IO ZE IR K 1 IR, AN A 28, AR S8 e A {2 2 mm B
PURH % BN AR PR 3 IR E AR 10 d 250, 48 5 RIFURic R A 2R,

() #hiiAER MRS 10 RGTHEZERE , 2B R LS4 2F S 9RKEE
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KR = (R MR HERF 40 x100%
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FHXS & 2F % = (Ab 3R 2%/ W IR 28 %) x100%
FHXT & ZEHR 8 = (Ab & ZEF8 500 % IR ZEH8400) x100%
FHEZERB = (Y, Gi-Ti )/ Y, Gi
Kb, Gi 1855 § RIRZEEL; Ti F5AHN 1K 28 REL
MR IR = (C-T) /C x100%
Krf, C FEXTHRAE; T F80FRE; IR > 0 FRINEIER, IR < 0 F/nEHEER, IR 4aXHE B K/ 5 TLEAE
SR 3L,
SR FH SAS A X AT 8 5 A 48 35 4y Sz R Y Rl i R R Al R K SR T O 2 008, R
Sigmaplot11. 0 #4717ER
2 ZERE5H
2.1 BRFFEIZ BB K B R
Bl 25 VR RO B R 3G, R KA S AR A S R B A RPN & SRR R BRI (% 3) . HH
TR JAT v 12 B VR ) R B 2 I AR T At 3 FP A2 AR A 47 50. 005 g/mL (1) HY B B VR RZK IR B 0 7 L A7
KAFAPEIVER, 70500 e X BB 15.129% A1 11.63% ;76 0. 1 ¢/mL ¥ EE R, H R SRR K I SR 380O6 1 HL 7 1)
TR HIR T 43 5°h 93.02% H149. 84% , 0.1 g/mL AR 4RI 0T 3Z A 4 19 30 4 4 AR B S5, 78 Bi2 42
WIVERTT R A RIS S A & 28R 0 0, ANBBIE & & 2F , R i A & 2E - B 1A 8. 33% 5 /K IR
PERMTERT , REFF I L 2R 0 0, A K S8l bl 1 A< FAH 5 WA X & 2F %t HA 5. 00% , A 3L A At
RN K 2N 51.16% F116.67% |
AR RIS 4 TSz A 00 SO AR TR] L 76 0. 01 g/mL F1 0. 1 o/mL MR EE T, H RIS /K 12 HR TR 1
PR B3 AR CE 2 7E 0. 01 o/mL KRR IVE R T, AT & 283 85% , 1 [R) v B 11 Y BEi=t $29
TN HA 48.33% , AT ERIRA RV BE 22 (R 32 A 0 b7 05 & (152 BH S | 93K 81 T B K F (BR/K IR
P 0.005 g/mL F10.01 g/mL XF KEFFRAMEIER) (P<0.05)

R3 FHEEMREENZ XM FENRFRAZM

Table 3 Effect of the extracts of Artemisi asacrorum stems and leaves on the germination rate of the test species

R e Fp—FAAXT & 2£ 38 Relative germination rate of seeds/%

Extracts from Concentration HHRE N2 N = i

Artemisi asacrorum /(g/mL) Thymus mongolicus Stipa bungeana Stipa grandis P. Smirn. Leymus secalinus

RS AR CK 100Ab 100Aa 100Aa 100Aa

Methanol extracts 0.005 115.12+3.45Aa 61.67+1.67Bb 78.13+8.27Ba 91.67+16.67ABa
0.01 90.70+6.98Ab 48.33+4.41Bc 46.88+10.83Bb 54.17+4.17Bb
0.1 6.98Bc 0Cd 0Cc 8.33Ac¢

IR P CK 100Aab 100Aa 100Aa 100Aa

Aqueous extracts 0.005 111.63+8.06Aa 95.00+5.00Aa 87.50+19. 10Aa 79.17+4.17Ab
0.01 90.70Ab 85.00Ab 75.00Ba 69.44+2.78Bd
0.1 51.16x4.65Ac 5.00BCc 0Cb 16.67Bc

KEFHREFR R AR 52 A Y A ] — VR B A BEAS ) 25 5t 25k 5 /NG TR FRR TEAS IR B T AR B R [ — 2 AR 1 10 25 5 Wb 25 0 5 Bk S Tl 3
TNZE S (P<0.05)

WEHE BT H 25 R SR WO E RS R, s iR A AN R ZF AR B Z BRI (BT 1) o S5 BEAH L, iR 3R
WHIEH 0.1 g/mlL I, 75 P BER BE AT, A FRBF 26 AR AT 25 B AR X & ZF 48 B4 o 0 7K IR BRI A
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FHF  REF BRI & ZE6 50 0, XU, ToiR /K P 2 BRI BT, 76 0. 1 o/mL I BRAT & 148
WO K 2 R -8 & A RIER IR 2 T 100% , SRR BER] 0.005 g/mL B, FEEIR &0 AR [CEF 2 FI K
B 25 BN RIAE FH i 1835 (P<0. 05) , 433} 47. 82% F137.23% , I L1 R A8 B AR T 1. 69% , JLIEXf
HR TR A 8 ) A A — s AR VR AR R ZE 8B R T 5. 08% 5 11 A2 KIS i, A L A (R A X &
ZEFREARE T 5. 40% 1 KA S AR [R5 R R (9 AR X & 25 48 B0 B REAIR T 24.90% 9. 54% 1 15. 82% .,
KEFZE AR AT ZE AN & ZEHR BE I A 38 (P<0.05) X Al A&t T 8 2 A8 A [E b 1 2R

1207 — Tm 10
Ac Sy Ab
100 - AaAaﬁaAa A N 100 | AaAaf:aAa Aa
g 5 ] Aa Ls 5 Bb
2 58S Ac
%3 3 5% N Bb
£ 80r X 80 L Ad
c XX
% X Bd Ac XX 7 QBb
E 60 - 3% Y N 60 | X B
5 53 53 : 7K
] % 3 :
® 5 < S
40 + & Cc 40 A
8 5 : Cg ; % 3
2 55 g 7§ 8 g
207 5 ; : 2r 5 3 Aa_ Bab
3 3 g Aa XX mBab
2 2 53 B
. : § [gbAa . : =\
CK 0.005 0.01 0.1 CK 0.005 0.01 0.1
Concentration/(g/mL)

E1 #HHEEMERAMNZFRENHFEFEYNZM
Fig.1 Effects of the extracts of stems and leaves of Artemisi asacrorum on the germination index of acceptor species
Tm: & B Thymus mongolicus ;Sg: KET 3 Stipa grandis P. Smirn. ;Sb: ARECEFSE Stipa bungeana; Ls; i Leymus secalinus ; K 71 F R A
SEMAE Y TE [R]— e BE b AR 19 2 S 30 5 /N SRR FRORAE A [RIVR BE T [ — 52 AR A Ak BT () 22 S 0 38 0 5 P BN Rl 90 22 57 38k (P<
0.05)

W25 V= AR A BE A3 N, b R 2RI I ZE R TR AR S () 2) . S0 IRAI L, IR R E RN 0.1 o/
mL B, 7E B R A A E R, B O B () P 3 R 2R R RE R T 1. 13 d A1 2. 16 d; fE/K IR 3 B /R H
T, E A AR CET R 53 K 2R A BE R T 1,76 d 1,41 d L. 71 d, i E T 4 Fhazil i i
S8 % 2R IR] B B AN, W 0.1 g/mL.0.01 g/mL F10. 005 g/mL #JFE F % ZiRAHY A T8 & ZE46 50 F 1
K EEI R Z (8] 25 5 B3 (P<0.05)

— CK 0.005g/mL BXX - 0.01g/mL 0.1g/mL

12 ¢ 127
- 10} a 10+ aa a a
3 aba N b N
£ a b b?a 8 B bbb bbT
= 8¢t bb — bbb - o bD >
.5 Q7 Z W75
£ 6
g 6t
o
o 4t ar 33\
&
g %
I 2t 3 2l

0 % 0

™ Sg Sh Ls Sg Sh Ls
Acceptor species

2 HHEZEMRERNZIREY T H LI E

Fig.2 Effects of the extracts of stems and leaves of Artemisi asacrorum on the average germination time of acceptor species
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2.2 BRFFEIR BRI Y AR K s

FHXF TRl 18 &, 20 A9 A 1 T RER B BRAT 155 25 IR B VRO 32 AR ) B AR IR Bl T RV B8 1 34
KR HEBONT 52 AT P 41 v 1 28 4 AR 14 106 1 FH 25 3 i (181 3) . 55 6 BEM L, 0. 005 ¢/mlL 1 0. 01
g/ mLIIR BEIROG A FC A 58 FU 55 1 2 AR A KRB A2 E A L, 300 2% 43 331 Ok 13, 219% —21. 05% 5. 16% —
16.06% ( F 32 $2 9 ) A1 18.32% —19. 00% . 14. 03% —22. 35% (/KIZIEW ) . HJE N 0.005 g/mL F1 0. 01
g/mLIYZKIRZ PR, Xt 5 401 AR 8 A2 2E AR FH 43 1) bl [l o B2 9 R i 4 ¥ )/ 25850 005 ¢/mL YR EE R, 410
il %R -22.35% (KIZHEM) <-16.26% (P EHIZHER) ,0. 01 g/mL YT, #IHI 2 -14. 03% (KR HER)
<=5.16% (RS ) . MWEEN 0.1 g/mL B, I BEIR SE /K IR $2 98, AHXT T 0. 01 g/mL F10. 005 g/mlL
HRAFTE R 22 7 (P<0.05)

——Tm zza §g s=aSh s Ls

100 100
. 80 80
L
2 60 60
g 40 40
3 20 20
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Fig.3 Effects of the aqueous extracts from Artemisi asacrorum stems and leaves on the root length of acceptor seedlings
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Fig.4 Effects of the aqueous extracts from Arfemisi asacrorum stems and leaves on the shoot length of acceptor seedlings
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