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Abstract: We selected Artemisia ordosica as the donator species, which is an endemic plant in the desert and semi-desert
regions of China. Furthermore, we selected Agriophyllum squarrosum, Corispermum hyssopifolium , Astragalus melilotoides ,
and Setaria viridis as the receptor species. To find suitable associated herb species, which can co-occur, we compared the
different effects of the aqueous extracts of all A. ordosica tissues (root, stem, leaf, and seed) on receptor plants, including
seed germination, seedling growth, and root absorption of NH} and K*. The results showed that A. ordosica aqueous extracts
produced significant allelopathy effect on seed germination and seedling growth of the four receptor plants. The extracts

caused inhibitory effects on A. squarrosum, C. hyssopifolium, and A. melilotoides, but S. viridis was promoted. Extracts of
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different parts of A. ordosica exerted different allelopathic effects on the four herbs. Root extracts had the strongest
allelopathic effects on A. squarrosum, C. hyssopifolium, and S. viridis, and stem extracts had the strongest inhibitory effects
on A. melilotoides. The sensitivity of different plant species and developmental stages to allelopathic effects varied. A.
squarrosum was the most inhibited and followed by C. hyssopifolium and A. melilotoides of the four receptor plants. With
increasing concentration of A. ordosica extracts, seed germination and seedling growth significantly decreased. Conversely,
S. viridis had a certain degree of A. ordosica extract resistance and was promoted. The extracts of A. ordosica had the
strongest influence on root length, followed by seed germination, shoot height, and seedling dry mass, and significantly
decreased the root absorption of NH; and K"in A. squarrosum, C. hyssopifolium, and A. melilotoides, but enhanced the root
uptake of NH; and K" in S. viridis. Our finding indicated that rain eluviation was one of the means by which A. ordosica
released allelochemicals. Allelopathy plays an important role in A. ordosica invasion and might be responsible to the

formation of mono-dominant communities.

Key Words: Artemisia ordosica; allelopathy; aqueous extract; seed germination; seedling growth

FEF AT T 5 2T 50 D XD T 26 4R B0l A 7 FITE P8 3038 22 438 U™ B a3 YRI5 Yesg i 2
B ARG A 23 ih s R R P I R AR R X R EEAA mE RPE R e+
o2 YT PE A X AR S AR AR E AT 5 JRBE TR P R X A A PRI () B A X6 5 S 4 HRURE Bk e
PRI SZ R IRAE R, N AR, & B AR S R G, 35 e AR 9 A A5 I 55 D) i A S8 B K i 2 3540
%, LH RS R R

TEFL B b A B VDK (Agriophyllum squarrosum)  BUSZ ( Corispermum hyssopifolium L. ) 25— 514 |
WG T 370 b P [T, G T W A hy e ELAE O A VD A AR, B AN B n B A 10 EL AT AFER VD 1
W AN BEAL [l S SR AR MROIR B P (Astragalus melilotoides ) 1) FERE ( Setaria viridis ) S A 409, B
E IR ARWIRA B AN R A Ao BRI B2 05 00 5 4 G 5 S8 4 1B U KB MR Hh VD R AN IR
PR LI AR IAFPREE L o R T IR VDR | WOk S R IR VD A R R 2R,

U085 (Artemisia ordosica ) J&= Ak J& ZAF A HEACIRAEY) | A= R AE TR [ e IR~ g B 1l IXC | 2 AH S 2 1Y
FERERP AR TR T R M R AR A R B PR R VDR PR R 7E VD A KR
B BRI  BRG, DAYDES S AR AR R R R R E U AR R R AR A — IR E R 1Y
Tt R VDAY AT ES REWE SR TR EIERH EEMEMS . RABIG I E IS T
TR 19 A 252 HL A T B M X Y AR B i BA A S R 3 S

NI T RS XS T R VD PR A I SR N 5 AR A B Z [ ISR OC R IR A Y TV E B S 4G
o A ARV R DL G SR 5 Vb PR (4 D6 2R 1 (X BRI S 14 AN 6 4 1T 48 7% VD 75 1 A % SRR
HAEARET) . RPN WA 8 YT BORN ARG L B A R i RE 2 AR AE AR 5 A A 14 £ 2 05 12
I E R TR TBE | R 5 — R ) 1) BRI A2 ) TR 1 e LR A A A R DR
BEAFSE ) LT TR YA B T A E AR BT, I3 o 45 i FIIb I 4 v A2 R B PR A v, S e A
WIRIF R R A KR F Y NI SRS T i P Fh 4 5 o A Jms o DR, AR AE R 1 AR TR
TG A P AR B ME R . D, TRCEAE DR R, VB 22 KR R 8 b N5 S
T SZARAE D) Rh ¢ 2 AR o S S (6] A2 Al VR T FE A b AR SCGHE— 2B F e v AR BI04
55 2 S8 4 B REAS R )RR A AE 0 X5 AR P A ey T f) B, Vs AR 25 i Al kg i B 22 S DA
HRANZE RS AL BRI VA ST ROARMRAR B B ) FR R4l AR X NH, K WS AR 52 L 3 10 T 1 A Je%
VERIXHD X AR B YK 5 2k R v BV 5 R (5 ), Ay 42 BRI ) S R B L BN

http ; //www.ecologica.cn



15 3 XECLr 45V (Artemisia ordosica ) FKIZ BRI 4 FEE A B ARFE Y 0940 3

1 WHFREXEFFx

1.1 B B SRS

TR A b A T 7 B AR T VA AR R G AL E ARl (MK 1570 m, £ T 37°04'—38°10" N, 106°30"—
107°41" E) , AMJE R KRG T 500, B IRERZ, RT3 R K &5 280 mm, 2P K 4y 28 & 20
2100—2500 mm , £ JEFE AT iA Z 1T, 28 067 3 3 DX P9 oA A A9 7 5, i sh b b, XUph AR ™8, -3
R A R 2% AU S AR 1%, 1980 4ELLE , 8 T o3t AR 8451, B ia v iiAb , FF R B HHA Ak
PP AT CRREAOF R A N T B . B AT XN 2 AATEE LU E iR o £ bk
SRR
1.2 MBI
1.2.1 iR SR T 25

IRIG AR [ 7 R BT 2 R G T VD bR AR 5 IR KR R APV AR S Bk,
FEBOF B T84T BUAR 2R LA K H b 250 | 28 IR K A IS Vv 5 T3CAE B it A, RO AR T 3R 1HT 7K 430 43 SRR
B 200 g MR 22 M BRSSO R, INA 1000 mL ZE48 K %5 3 (20—24°C ) 1248 48 h( £iBE 12 h #2358 5
min) MR 2 JRLP AR 2 J2URARIEUE , RS BN BT BE S 0.20 o/ mL MIRAEIRRER , FHZE 1R /KB B B
1% 0.05,0.10,0.20 g/mL AL , (RAF T 4°C UK . Bt HTD & bR B 7 5 3t B AR 28 R G0 e (o
STl FLER I A AR IF) L, 22924t ML AR 10000 rpm 5.0 10 min, P47 T 4°CUKFE & H

ZARMY TRV AL RORRR B R R RN, R AT E R R A S R G AT
1.2.2 ARSI

TEIBFFRLILIH  R/NEEA — S R A R0 7, 5088 T8 2 2R AU AR 9 em HYEEFRIL, AR 100
AL, A3 I A BT SR B4 0.05.,0.10,0.20 g/mL (YR W 5 mL, AZEIR/KIE SR IR 5 IRER . THKR 25C |
M EE 70% DG 3000 Ix(12 h) &R 15°C T EE 80% (J&HE (12 h) I TR G SR, B RN | mL 242K
FNZETR K LLORFR IR AR | I8 I ULEEIC 55 & 2R 180 (LU S Ah K T bR Y 172 & 25 o
TSP RV B IR R ZERh 58, 10 R R A A I RS = RO it 32 A P Rl AR K R i ARSI
H A CFRE 1T/ Ve b, 105°C MR TRt 4 b BUH A T8 b AR R B 25 TR, FRidat
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N BRAR A FH A 55
H TR AR & ZE A K S 8028 AR K, N8 F HL B, A SOl FHAH B (X BRI B 43 L) s & 28R
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mmol/L CaCl,,0.1 mmol/L MgCl,,0.5 mmol/L NaCl,0.3 mmol/L. MES,0.2 mmol/L Na,SO,,pH 6.0,
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PR B R 25 R 0 S BRI, RIS ZUA I IR . AR ALIR BB 32 (A HE M A+ 2 28 1) AR i W]
WA, HoZ S VEHER R R TR AR 2K R PR AE R EE 0.05 ¢/ mL B, XD KB & 28 i 4 il
BN 76.53% \72.96% \76.53% 58.67% , UK Ay MU SRR AR B 1S, LB o B8 38 i o 5 1G5, A
PO 0 B AR R 2 B B S AR A, 2R IR BRIV FH e, FLUR AR R R B 52 M) B 55 1) S ol
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Table 1 Influence of aqueous extracts of A. ordosica on seed germination rates of receptor plants

Wk LN FRBRAR B K R
ise | A. squarrosum C. hyssopifolium A. melitodes S. viridis
Treatment/ (g/mL) REFR REFF KRR KRR
Germination rate Rl Germination rate Rkt Germination rate ki Germination rate ki
CK 100.00+7.08a 100.00+8.82a 100.00+8.554a 100.00+7.57a
RS 0.05 23.47+2.13b  -0.77  59.63+8.58b -0.40  55.68+8.88b -0.44 169.23+11.07b  0.41
Root extract 0.10 13.78 £1.40c  -0.86  43.12£5.23¢c  -0.57  32.43£5.06c -0.68 180.77+9.81b  0.45
0.20 9.44 +1.71c  -0.91  33.03x6.80d -0.67  27.03x3.31c -0.73 123.08+11.32¢c 0.18
R 0.05 27.04 +3.42b -0.73  61.47+6.15b -0.39  50.27+4.10b -0.50 180.77+12.41b 0.44
Stem extract 0.10 20.41 £2.55¢ -0.80  26.61%5.02¢c -0.73  21.62x2.7c  -0.78 207.69+13.39¢c  0.52
0.20 11.73 £1.40d  -0.88  12.84x3.84d -0.87  15.14x£3.08c -0.85 126.92+7.72d  0.21
BRI 0.05 23.47+3.33b  -0.77  37.16x3.40b -0.62  83.78+6.04b -0.16  148.08+13.68b  0.32
Leaf extract 0.10 20.92+2.13b  -0.79  19.27#2.05¢c -0.81  81.08+5.06b -0.19 161.54%12.54b 0.38
0.20 17.09£1.71b  -0.83  13.7623.24c  -0.86  64.79+5.98c -0.38 108.65x8.71a  0.07
FhF R4 0.05 41.33¢4.91b  -0.59  89.91+6.15b -0.26  80.00£7.30b -0.20  131.73+10.08b  0.24
Seed extract 0.10 34.18+2.91c  -0.66  64.22+7.25¢c  -0.39  74.59£5.27b -0.25 143.27+10.51b  0.30
0.20 30.87+1.89c  —0.69  44.04x2.51d -0.44  64.86x4.97c -0.35 103.85+7.42a  0.03

[EF AR R A9/ NG PR IRAE 0.05 K- FAFAE B 3522 5
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2.2 UEKIE RO R YR 1 R

M2 2 v VAR (2K 0 B OK IR PRI A2 A AR K A ) 5 T R 2E B, AN R IR RN 32
TRAE Y AR K AELEA IR B DA B R . BRSOV B R0, VD oK | sz FORARR 3 EEAR I B 35 1K, S
SO B SR R VDK MR BE 0.05 g/mL B, 0 585351 4 96.51% 92.85% \94.47% ,83.83% , HWR oy HUSE FRLAAR
AREEE AR RO B FAR A EAT B S AR VR BRI R B M AE VR B 0.05 ¢/ mL S Ah , ORI EVR FE 0.10
g/mL Fei AR HERIM 50 81.12% .65.73% 41.96% 26.57% , e BE AR SR AN | S0 55 | 15 A5 AN BBl
BRI HAEH

R2 ODEKRREXZEEY IR0

Table 2 Influence of aqueous extracts of A. ordosica on root length of receptor plants

ok LN FRBRAR H R
fb3H A. squarrosum C. hyssopifolium A. melitodes S. viridis
Treatment/ (g/ml.) KRR RZFER REFR RIFR
Germination rate I Germination rate Rkt Germination rate ki Germination rate Rkt
CK 100.00£11.16a 100.00+9.01a 100.00+16.09a 100.00+17.24a
R IR 0.05 3.49+1.86b  -0.97  28.18+520b -0.72  53.93x6.41b  -0.46 173.43+14.54b  0.73
Root extract 0.10 3.19 £0.81b  -0.97  15.72+3.12¢  -0.84  43.82+6.15bc -0.56 181.12+11.44b  0.81
0.20 2.13 £0.75b  -0.98 5.96+2.05d -0.94  37.08+7.54c  -0.63 170.63+10.61b  0.71
ERIEW 0.05 7.15£2.16b  -0.93  53.93x7.87b -0.46  67.42+10.51b -0.33 158.74+10.07b  0.59
Stem extract 0.10 4.81 £2.17b  -0.95  27.37+4.00c -0.73  37.08+6.4lc  -0.63 165.73£10.37b  0.66
0.20 4.26 £1.50b -0.96  10.03x3.26d -0.90 7.87¢2.35d  -0.92 154.55+12.46b  0.55
2R 0.05 5.53+1.17b  -0.94  57.18+6.24b -0.43  73.03x6.88b  -0.27 141.96+11.75b  0.42
Leaf extract 0.10 2.98+1.90b  -0.97  22.49+3.12¢ -0.78  59.55+6.41b  -0.40 129.37+14.42bc  0.29
0.20 2.55+£0.95b -0.97  15.99+3.51c -0.84  38.20+7.32¢  -0.62 118.18+13.63ac  0.18
Fh R4 0.05 16.1744.90b  -0.84  66.94+5.55hb -0.33  68.54+8.33b  -0.31 122.38+11.06b  0.22
Seed extract 0.10 12.3423.50bc  -0.88  59.35+5.62b -0.41  60.67£8.26b  -0.39 126.57+4.56b  0.27
0.20 5.112.43¢c  -0.95  48.24x555¢ -0.52  42.70x6.4lc  -0.57 119.58+11.44b  0.20

2.3 VPEKIZ BRI 1 S R

FHER 3 AT VO AR 2K i Rk IR B VD K i v H A W S A AR MR EE 0.05 g/mL B H ] 3
I3 IN 63.58% 66.67% 22.22% 61.11% , LI 32 34 0T fib 251G 5, AH SO i) Jee R i v B e AR D Wk B2
0.10 g/mL BHE Sk , HAR #5350 78.15% 67.55% ,60.26% 49.01% , ¥ & AR B2 X M SZ e i 55 . iR 42
VBT H S v LA PR ) LRV R i R R R TR RO AR B B R A R A,
Py Ry AIAR = B o e VAR AN
2.4 VEKZ RO R T R R

HH 3 4 AT VAR 25 i Rh /KR SRR 2 AR OK | S BORARIR B pE 4 i T it H BV B A
Jni 2 b | P VPR AP0 R VR 0.20 o/mL S S 4535k 87.55% 85.68% .86.51% .79.05% .,
HYE RS AR BT R, A RO ) R gl i+ e A R UEVE T, MR 0.10 ¢/mL B iR B fe it , £l 1R
I3 51H 84.76% .60.98% 56.10% 45.12% , e i 4k S5 1in 52 mi ek 553
2.5 UWEKZHEROGHIYIR R NH; A1 K WU 5%

A 1 AR FEIE S A R AT VoRAR NH; A K 0l 45 578 FL 26 BT, e BH E AR 1% NH;, A K 37
T BN, IR P A VS EAR 2SR UR , VoK AR NH A K 0 TG 5 R 1A, R AR 6 1m NH A1 K

T mFE AN, ARG NH A K S BRI, I AR IZ RS, VoK AR NH S R T 12 £i%,

K* PN T 19 £, 2R 2P 5  NH, Gs3S I T 16 A%, K s im 7 22 fi5, BRI NH; F1 K*
TR AR 5 VP RAR L, 5 R NH, F1 K 3 0 S B, RERIR B R AR PN B AR NH 3
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KBTI T 200 £5, HZ2 BT K i
1,20 min J5 1218 BIYE B IIRES

RIS AN TR IR 2 OR35S AROIR 2 AR Sl K S M It 9 (7] 16

x3 DEKERBENZHEDESHIIG
Table 3 Influence of aqueous extracts of A. ordosica on shoot height of receptor plants
Wk LN FRBRARE H AL
Lb R A. squarrosum C. hyssopifolium A. melitodes S. viridis
Treatment/ (g/ml.) KA REFER KRR KA
Germination rate ki Germination rate ki Germination rate ki Germination rate ki
CK 100.00+11.04a 100.00+9.02a 100.00+11.13a 100.00+10.58a
MRS 0.05 36.42+7.04b  -0.64  83.25:+4.90b -0.17 113.64+9.64b  0.12  164.91£8.24b  0.39
Root extract 0.10 25.93 £5.16c  -0.74  47.85+6.10c -0.52  58.18+8.74c -0.42  178.15£12.91b  0.44
0.20 10.49 +3.52d  -0.89  25.84+4.60d -0.74  40.91%6.43d -0.59  139.07+8.44c  0.28
HREW 0.05 33.33+5.52b  -0.67 104.78+11.40a  0.04 112.54+10.16b 0.11  149.67+8.24b  0.33
Stem extract 0.10 20.99 £5.07¢  -0.79  73.68+8.0l1b -0.26  70.00+9.43¢ -0.30  167.55%12.74c  0.40
0.20 7.41 £1.69d -0.93  37.80+3.55¢ -0.62  33.64+5.18d -0.66  145.70+10.47b  0.31
BRI 0.05 77.78+6.33b  -0.22  112.92+10.62a  0.11 127.27+10.66b  0.21  139.07+9.07b  0.28
Leaf extract 0.10 9.26+3.09c  -0.91 103.35+9.78a -0.03 115.45+11.41b 0.13  160.26+14.36c  0.37
0.20 5.56+2.58c  —0.94  44.98+5.46b -0.55  68.18+8.50c -0.32  132.45+9.07b  0.24
FhF R4 0.05 38.89+4.14b  -0.61  130.14+12.38b  0.23 117.27+#9.32b  0.14  119.87#7.91b  0.16
Seed extract 0.10 29.01+4.68¢  -0.71 122.01£7.37b  0.18 106.36£8.26ab  0.06  149.01x12.61c  0.33
0.20 23.46+3.52c  -0.77  96.17+11.89a -0.04 120.91+10.46b 0.17  123.84x12.08b  0.19
x4 DEKERBRNZEEVTRENZN
Table 4 Influence of aqueous extracts of A. ordosica on dry masses of receptor plants
ok it LV NN T e
JGBL A. squarrosum C. hyssopifolium A. melitodes S. viridis
Treatment/ (g/mL) REFR REFHR REFH REFR Rl
Germination rate Germination rate Germination rate Germination rate
CK 100.00+5.32a 100.00+4.24a 100.00+6.49a 100.00+8.46a
B 0.05 66.60+4.49b  -0.33  88.30x6.12b -0.12  78.56+5.99b -0.21  124.39+8.73b  0.19
Root extract 0.10 47.5142.58¢ -0.52  64.22+4.21b -0.36  65.18+5.85¢ —-0.35 184.76x11.73¢  0.46
0.20 12.45£2.20d  -0.88  21.79+3.89¢ -0.78  53.00+5.27d -0.47 158.54+14.46d 0.36
EERMW 0.05 75.73£3.44b  -0.24  78.90+5.58b -0.21  79.07+4.63b -0.21  112.80£10.78b  0.11
Stem extract 0.10 58.92+4.49c  -0.41  66.51x4.80c -0.33  69.81+3.4lc -0.30 160.98+9.97b  0.38
0.20 14.32£1.70d  -0.86  17.66+3.30d -0.82  67.24+3.91c¢ -0.33  150.61+9.30b  0.33
23R 0.05 82.78+4.83b  -0.17  94.93x5.86a -0.05  79.07+4.39b -0.21 115.24+11.28a 0.13
Leaf extract 0.10 64.32+6.00c  -0.36  67.20+5.04b -0.33  78.56+4.64b -0.21 156.10£16.47b 0.35
0.20 13.49+3.20d  -0.87  51.61x4.51c -0.48  72.38+4.80b -0.28 138.41x10.69¢ 0.27
Fh 7R 0.05 78.84x4.81b  -0.21  94.72+5.29a -0.05  81.48+3.88b -0.19 107.93£7.02a  0.07
Seed extract 0.10 64.73£6.50c  -0.35  69.27+5.23b -0.31  79.42+3.57b  -0.21  145.12£9.78b  0.31
0.20 20.95+3.15d  -0.79  56.42+3.48¢ -0.44  76.16+5.05b -0.24 132.93:+9.30c  0.24
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Fig.1 Influence of root and stem extracts of A. ordosica on NH; and K* absorption of receptor plants roots
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