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WE.DEHR MK RK T E RTEDRIFTI MK SE TR S 818 (Medicago sativa) AR R TR
XS [l DX A DR ( Elymus nutans) FiF 0 & AE R AILEERT . 450U b BRI RT LS DX A4 Il s FhF & 2%
B R AEIEER , X GS KMX \LKZ \LZ Hb X Al 5 fp 1 & 2R RIS/ H , Hoh X GS B il 5 Fh 1 & 2F
FRAAMEIE B0, 7E 14.5% 1 5.5% ¢ BE b TR0 2530514 57.89% .55.26% ; Hi K 717, IR 4RI 5.5% ¥ B X TR i i 1 <
FIHIR 2RI 4 . 1Z > NQ > DX > 1S > KMX > QH > GS > LKZ, 14.5% AL BEHHMHIZIF J . L7 > KMX > LKZ > NQ > GS > QH
> DX > LS, HiiF i SR i 190 Lz FEREBY AT | 76 14.5% F1 5.5% 1 BE AL BRI H1 R 43 B4 33.03% ,28.97% ; KI5 ,5.5%
Jab F X e e AR A 3R R IUT O - QH > NQ > LZ > KMX [ GS > LKZ > DX LS, 14.5% b BRI 3T 4 : GS > QH \NQ
> LZ > LS > KMX > DX > LKZ, H 75 v BE T 0 305 i 98 GS AR PE O AL 302 57.69% ;i R ER N LKZ | LZ
TAEBE O G T S B (R VR, Wk IR AR RO NQ AR B v v T 3 B (R /E T (RT > 0) , T KMX DX T A4 i
T E RIS AR T & 5 1, IR 4RO LS QH  GS \NQ | LKZ I A4t il 7o AR T 2 ¥ W W iy 0 7 T, 1mi % KMX . DX
AP AR T H AR AR, @i BRI LZ SRR AR T 877 AR R e . MARIZ IR IR PR R B IR B4R R
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FEPE AR 8 & A K RO A B — 2 RO MR, S [ e X R A ol e o) 5 6 1 75 b S50 02 B T A R R A 3R B R < GS
> QH > 1S > KMX > NQ > LKZ > LZ , fig AUs s A (2 g VR FH 152 DX SRR m AT ; X MR SR A0 SURR M 3 B Ak . QH > NQ
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FRPF A & AR A BRI A < b L3S AR

KR W RAE T 1 5 AL VE T AR RO s 1 2 K T 3R fh R FE 3K

Allelopathic Effects of Alfalfa ( Medicago sativa) in the Seedling Stage on Seed

Germination and Growth of Elymus nutans in Different Areas

BAO Saihenna', MIAO Yanjun * , DENG Shimei, XU Yamei
Tibet College of Agriculture and Animal Husbandry ,Linzhi 860000, China

Abstract; The allelopathic effects of water extracts from alfalfa ( Medicago sativa) in the seedling stage on seed germination
and growth of Elymus nutans in different areas were examined in the laboratory based on seed germination rate, seedling
length, root length, and dry weight of seedlings and roots. The results showed that the seed germination rate of Elymus

nutans in LS(Lhasa) and DX ( Damxung County) was significantly promoted by water extracts from the aboveground alfalfa,
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but that of those in GS ( Gansu), KMX ( Kangma County), LKZ ( Nagarzé County), and LZ ( Nyingchi County) was
inhibited , and Elymus nutans in GS was the most inhibited, with suppression rates of 57.89% and 55.26% at concentrations
of 14.5% and 5.5% , respectively. At the concentration of 5.5% , the seedling length of Elymus nutans in LZ was the most
inhibited with the suppression rate of 33.03%, followed successively by those in NQ( Nagqu region) , DX, LS, KMX, QH
(Qinghai) , GS, and LKZ. At the concentration of 14.5% , the seedling length of Elymus nutans in LZ was nearly the most
inhibited with the suppression rate of 28.97% , followed successively by those in KMX, LKZ, NQ, GS, QH, DX, and LS.
At the concentration of 5.5% , the root length of Elymus nutans in QH had the strongest inhibition, followed by those in the
order of NQ > LZ > KMX, GS > LKZ > DX, LS. At the concentration of 14.5% , the root length of Elymus nutans in GS
had the strongest inhibition with the suppression rate of 57.69% , followed successively by those in the order of QH, NQ >
LZ > LS > KMX > DX > LKZ. The dry weight of seedlings of Elymus nutans in LKX and LZ increased by the aboveground
water extracts, whereas that of those in KMX and DX decreased and the dry weight of seedlings of Elymus nutans in NQ was
only increased at high concentrations (RI > 0). The dry weight of roots of Elymus nutans in LS, QH, GS, NQ, and LKZ
was decreased by the aboveground water extracts, whereas that of those in KMX and DX was increased and the dry weight of
roots of Elymus nutans in 1Z was only increased at high concentrations. Seed germination rate, seedling length, root length,
and dry weight of seedlings and roots of Elymus nutans in most areas were significantly inhibited (RI < 0) by water extracts
from the root of alfalfa, except for seed germination and dry weight of roots of Elymus nutans in LS and DX. Seed
germination and dry weight of seedlings of that in GS and the dry weight of roots of that in NQ were significantly promoted
(P > 0.05). All the above results showed that the sensitivity of Elymus nutans in different areas to the allelopathic effects of
the aboveground alfalfa in the seedling stage is in the order of GS > QH > LS > KMX > NQ > LKZ > LZ > DX from the
highest to the lowest allelopathic sensitivity. The allelopathic sensitivity to the root of the alfalfa is in the order of QH > NQ
> LZ > KMX > LS, from the highest to the lowest. The allelopathic sensitivity of Elymus nutans in different areas to water

extracts from the aboveground alfalfa is higher than that from the root of alfalfa.

Key Words: seedling stage of Medicago sativa ;allelopathy ; Elymus nutans ;seed germination and growth ;suppression rate;

allelopathic index

AR ( Elymus nutans ) J& 15 F€ 540 L REVE o B B R AR R Z —1Y ) 76 VE 03K
2500—4000 m ff)—LE B BRI Sy (R BERD T REAE B EAT B ST 7 R TR A AR AR R
TR FE M X HEAT N T RGBSR 0 R R A — SRR AR AR 3000—4000 m F)HiL X 75 BENT
AR 3o S0 SO D0 T 2 A A% S 5 A VP e AR T, AR gl U R RE ) 2% i A AR N TR
B TE— R b 7 ORI ARHE 15 22838 X TR bl i B il i I 3 pr R se i Ttss . O
hEBEERIEREE KA MRS F IR i T R A Bk B AR R R T R A R U AR
FORPAEAERER 22 5, SR o IR B S A 0 5 AR MEAS: L MR P 5 0 25 51 B B AT T2 5 % 2 Al s i 2 o
I3 R ZE IR W AR T — MO BRI AR SR BRI, 2R R AR R i A s ) ]
T NURBR2EN E AN EL S0 BT A T 2, AR B B N (B SURT R 1) N T M 8 B AR AR

A EE AR e FEFRED 7 XN TR g A ol S EEEH . R #0878
VRPN AT 7RI I 0 , 3300 L T A 4 %) A A A ARk o 1 BPAR A D) 7

I X GRMRCE AL AR BRI BR A . BB WF 9T SR R X 2 4E BB 2 B ( Lolium multiflorum)
A JEAE T A ) 2 5 A B, SR BB FE T 22— i R JE 58 A 1 48 RN B AL B R AR ( Melilotus officinalis ) Xf £
6 SR R A AT VP TR AT R0, R0 2> IR S P = o R T R R BRL R AR S5 SRRT, F =n
( Trifolium repens ) FEHARKIZ W A% I ) %5 101 RR ( butilon theophrasti ) F1FLE ( Echinochloa crusgalli ) 5522 &R
A BRA AR AL ELA B S ) 5
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EERIFE N EE A RIRAROE AT R AR 7 RO i 8 A B, B R E R A R IR AR P R L
i B RN JC 1 A2 BRG0S0 3 7 7.85% . 57.32% 5 T [E)ATF 7 8 5 1 i BRLAME AP IG5 4 A2 B A LG 20 i) 7 5.
T7% 54.27% o ZIAURAE " S S AL B 1% 5 30 B A8 ok o TR 9 77 95 B 1 A B, TR 5 SR AL T S A
PO 8 0 9 TR 114 A A WL S A 7.07 AN 20 it {7 B2 R R 16,76 N FT 2 i . X AHR AR G A
BB IA E A B B B R R A, AT UL, SRR AR BB TR A n] LA R i A e S U Y [ I a2k 4
ORI,

ST, AT i B S AL T AR I SRR S I CHOM IR RSB R AR Y ME AR
ANAN 5] 3t DX R e b W R AR R AR ARG T 1 A Ao A0 it o [ ) 52 26 A0 A 4 1, LAY
Xl M AR Tl e o 17 R IR DR R B — 2 b SE RN 56 3 5 55— 05 T 7 A AR E TR TR R 4 LA A
A, DR TR A SR DX A AL M 7 TR A AN 2 DA W RN T Sl S T 7 2 A0 9 i A i AT 9 BT K

1 BB SR

1.1 fEARBRH SR AR 5 A3

SRR DX MR - 7 JR A 4307 B A0 X 0 o o A2 T PG P Tl ek T 23 b HF L 94°217F,29°33' N, 1344 2950 m,
AT 8.6°C e A 0.2°C e A 15.6°C , it e AR — 15.3°C , Wit e 25 1k 30.2°C , AR [ /K & 634.2 mm, -3
FXHERE 71% , 434F H IS 1988.6 h, H BT 403 46% , S RERE R 22 WU e

2017 4F 3 A 31 H PP 6 b >R £ 38 6 1) 1 100 58 46 VA AR 6 50 RAR 40, BRI, 1 AR
Ay 20 g, BIAL 2 em B9/NBE, FH 100 mL Z8HE/KIR 0 48 h, IR VEBICE 14 98 (55— & e vh g 4Rt vk, 5 —
R UEAC ) | IRAR R EE N 20% (w/v) AR E I I B, T RARAT T 4°C I vkAE 25
1.2 Zikabs

PR [R] b X TR IR R Aok IR AR 1 PR, A BRI 524K LS \QH ,GS \NQ . KMX | LKZ
DX \LZ %5 8 />l X 1) T A4 i 5 F 1 5 F 709% MRS VS T B 15 min, FH FORZK Bk 3 WK, P FHZ8 1R /K o
VeSS W BT, H

F1 AR R ERRE S TR

Table 1 Source of Elymus nutans

SR AR e SRAERT R /AF 3/ m
Collecting locations Code Collection time/Years Altitude/m
FIE* Lhasa LS 2011 3700
T A H1IX. Nagqu Region NQ 2008 4510
U Qinghai QH 2011 3000
Hl (FAE TG BT ) Gansu-Elymus submuticus ( Keng) Keng .. GS 2011 2100
J# 5 E Kangma County KMX 2011 3900
N FH Nagarze County LKZ 2011 4300
L B Damxung County DX 2011 4400
M E Nyingchi County 17 2011 3100

LS.} %, Lhasa; NQ: /B it H X Nagqu Region; QH: 5, Qinghai; GS: Hili, Gansu; KMX; B B Kangma County; LKZ: R K F &, Nagarzé
County; DX ; Y &, Damxung County ; LZ : #Z B, Nyingchi County

1.3 ARJEAE H B A= A i

SRR3R LR AL 280 (AT V7 T8 3R . R R 6 em MREFRIL P 2 B 4R, A 101 4%
FE T T M 3 BRI AR A AR (5.5%) H(10%) 125 (14.5% ) FIXS BB (0% ) 4 DNHEE (v/w) A3, Hidhik
JE 1 5% [ P AMIF S AR T 0 S R AR L A A KBRS mlL, Xt BRI 45 4
FIZEIRIK o SRIG TR IR L4 A KN AT AR RR 7, BRI 50 A, {50 R o8 e R AL I 4 33, 3 WK
5, BFRILE T AT AR P IR IR IR (25+0.5) °C 8RO 12 h, R RANFEIE B KR FEM 1 IR, BRIR
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AR B2 W8 H R AR M S 78 40450 50 (i v B AR Fp 48 &) — 3, BB 2 OB FR LA 4 2 — RAP PR —
IR, I Bk I ZE MR 7K R 78 PR3 T 2% 25 0 7K 43 390 ] R4 4 5 L
4K E I WSS FIC 5 R 2P R 780 (VAR SR B ORIk Fh T B 172 R ZFFRiE) 1597 7 d IR 4t
THS AL PR R 23 B RK (B TEAR T8 SRFHME,
1.4 WA
RFR AR F GG TN T KPR R 8OE M i | 03, IR IR & 3 3 K
CIV-RIIR SN
B MRS R Rl 7 d 5 A EE IR L BEHLATECSZ A 10 #k , DU AR R 4 JBCT- X 18
W E AR TR 7 d 5N EA R R L BEPL L B2 AR Y 2 10 Bk, 43 514 4 i FAR 43 0F , 78
105°C AT 0.5 h, ZRJR T 2 65°C Bt A0, FRE 8 T3 (g/#k) MIRTH (o/#8) .
L5 Bt
1.5.1 X %% ( Germination Rate,4i'5 GR)
GR=JRZF 2 (FLE H N 4y & A0 a7 #0< 100% (1)
1.5.2  fLEEUV FEE( Response Index, 455 RI)
Z: M8 ( G.Brue Williamson) (200 AR i T 1 ST EAL SOV FE LRI,
RI=(T-To)/ To (2)
K, T KT H AL, To . X BRAE ;> RI > 0 B, RORAFLEAR R 24 RI < O B, FORAEAEANRIVET  RI
R 2 0 R R T8 BE A RN
1.5.3 fLREEBRUVAEE (M)
M WA B T R PR A [7)— b B ] — 2 A A ) 5 IR0 H A4 %k BRI B 4 R A AR 344>

> aj

M, = (3)
n

Ko, M R BRI B o WBARI R n 2 GOV (R BB, 24 M, >0 B FESEVERT, i 2 )
SAEIER

R E ) SPSS 13.0 84, IR B 22 5 225347 ( One-way ANOVA ) £ 35 , Duncan s 1 52 # 25 7% i
11228 A, S Hr A R A B a] ) 22 57

2 HEREHS

2.1 EHIEAE TS LIS VRO A [ e DX T R A R e A K AR TR

22 R ZE RN M b AR T AN () b X A A R i kAR K B AT B RS, fE R R T
1], IR FEOG LS | DX Al i 5 Fp 119 & 2R R B (R VE o R R R 5 5.5% A1 10% B, X LS a4
BT & ZE R AR 25300 R 9.008% 4.5054% , AHI , ANTE IR PRI MR B ik 2 A%, Y% GS . KMX | LKZ | 1.Z
b DX A A 14 R 2F R ELAT B AR E T B IRU, 5.5 9% 15 $1 VR R P85 X AN [t X T AR ke o
T REZFRINHZRITF K . GS > KMX > LZ > NQ > LKZ; i 14.5% ¥ X HAMH R IFUF 4 : GS > QH > KMX >
LKZ > L7, HA il R 5 im0 8 GS BP0l 5, 76 14.5% F1 5. 5% Wk 2 1410 36l 2R 43 31 4 57.8947% . 55.
2632% ., 14.5% 2 PR FEXT NQ HE P ol w10 A 28 28 P AR AR VR L (HL 5.5% 1090 7R 5 I5F 41 SRy 400 ik 580 )
CRARARA) o 5.5%Wk FEXT QH HERESE Gl A 11 & ZF R BAEHAEHI (P > 0.05) 1 10% ,14.5% 1 JE 15} 1)
T AANHIVER (A =) o

FEHTK DT T, 576 B 75 b _E IR P VRO 45 b DX TR A b el B 3 B IR VR, S0 IR L, B 3 (P
< 0.05) o 5.5% Ve JEXoF AN [] b, DX 0 AR 3 2 i 4 PR AT ) R4 . LZ > NQ > DX > LS > KMX > QH > GS >
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LKZ, 1 14.5% % B A H1RMF 4 . LZ > KMX > LKZ > NQ > GS > QH > DX > LS, Horh il e mi il 1LZ
TEREE I, 7E 14.5% F1 5.5% 12 P& WK FE AL SRS 225350 8 33.03% ,28.97% , MeAb IZHEH AT LS \NQ [GS |
L7 TR 5 K A ME B — 2 MR BE RN, LS (NQ 1 LZ T B B 50 1 K %) A SR sl oy 8 B3 I V2 42 T ik
FE ) TR ARG, AT GS 2 A ol 1 4 1 Ak B B R B2 1) - v S B o i 3

R2 HHEREEH EMRRENTAMXEFREEN FHEEROZME ( FHEAREE)

Table 2 Effects of water extract of aboveground M.sativais in the seedling stage on seed germination and growth of Elymus nutans in different

areas ( mean=SD)

I [t X TR 49 B FF) 0 22 FE AR Determining quota of Elymus nutans in different areas

MK Awas PR/ REAHEN Wk AGHRE .  fssogm ROl TG
¥R Concentration/%  Germination Response Seedling Response K/ om Response BEULAEH BAUL
rate index length index Root length index Response Response
index index
LS 5.5 80.67+7.57a 0.10+0.14a 6.85+ 1.02b  -0.22+0.09a 5.21£0.63b -0.30£0.10a 0.19+0.26a -0.44£0.12a
10 77.33+4.62a 0.05+0.12a 7.17£0.37h -0.18+0.09a 5.04£0.15b -0.33+0.02a 0.09£0.17a -0.44+0.12a
14.5 78.00+4.00a 0.06+0.05a 7.91£0.21ab  -0.10£0.05a 4.61£0.62b -0.38+0.11a  -0.09+0.63b -0.78+0.12a
ck 74.00+5.29a 8.77+0.65a 7.49+0.26a
QH 5.5 76.00+5.30a 0.004£0.08a  7.30+0.27h -0.19£0.02a 4.49+0.19b -0.50£0.05a 0.15+0.03ab -0.39+0.07a
10 74.00£9.16a  -0.03+0.12a 7.72£0.41h -0.14£0.06a  4.49+0.10b -0.50+0.05a 0.22£0.12a -0.37+0.05a
14.5 68.66+£9.02a  -0.10+0.11a 7.37+0.40h -0.18+0.03a 4.71+0.08h -0.47£0.03a  -0.64 £0.20b -0.54£0.05a
ck 76.00+2.00a 8.98+0.15a 8.93+0.69a
GS 5.5 34.00£2.00b  -0.55+0.03a 7.41£0.06h -0.15£0.06a 5.43+0.50b -0.35+0.06a 0.25+0.52a 0.00+0.00a
10 26.00£2.00c  -0.66+0.04a 7.28+0.64h -0.17£0.02a  4.94+0.92b -0.40+0.15ab  0.25+0.52a -0.64+0.04b
14.5 32.00+5.29b¢  -0.58+0.08a 7.08+0.26h -0.19£0.04a  3.55+0.41c -0.58+0.06b  -0.25+0.27b -0.45+0.02ab
ck 76.00+4.00a 8.79+0.59%a 8.43+0.92a
NQ 5.5 70.66+7.02a  -0.05+0.23a 7.34£0.19¢ -0.28+0.01b  5.03+0.12b -0.49+0.03a  -0.13 £0.02a -0.19+£0.01a
10 66.66+3.06a  —0.11+0.08a 7.55+0.38¢ -0.26+£0.05ab  5.20+0.75b -0.47+0.05a 0.08+ 0.09a -0.11+ 0.01a
14.5 77.34+7.58a 0.03+0.07a 8.10+0.12h -0.21+0.03a 5.23+0.12b -0.47+0.03a 0.13+ 0.03a -0.04+0.02a
ck 75.32+5.04a 10.20£0.21a 9.87£0.43a
KMX 5.5 70.67+6.51a  -0.15+0.18a 8.23+0.76h -0.20£0.07a  6.22+0.42b -0.35£0.09a  -0.20+0.09a 0.00£0.00a
10 82.00£5.29a  -0.02+0.02a 7.38+0.33¢ -0.28+0.04a 5.65£0.57b -0.41£0.10a  -0.27+0.07a 0.00+0.00a
14.5 76.00£2.00a  -0.09+0.08a 7.41£0.13¢ -0.28+£0.02a  6.18+0.52b -0.36£0.05a  -0.33 £0.05a 0.25£0.04a
ck 84.00+6.00a 10.31£0.10a 9.62+0.70a
LKZ 5.5 74.00£8.00a  -0.04+0.08a 7.78+0.59a -0.09£0.08a  5.76+0.71a -0.34+0.05a 2.00£0.65a -0.14£0.01a
10 75.33+6.43a  -0.02+0.06a 8.28+0.61a -0.02£0.19a 6.24+0.31a -0.29+0.06a 2.25+0.37a -0.09+0.02a
14.5 72.67+5.03a  -0.05+0.05a 6.28+0.41h -0.27£0.06a  7.95+4.05a -0.10+0.44a 1.50+ 0.08a -0.02+0.01a
ck 76.67+3.06a 8.59+0.91a 8.76+0.42a
DX 5.5 78.00+2.00a 0.06+0.13a 7.00+0.68h -0.24£0.06a  5.05+0.09d -0.33£0.01b  -0.23+0.10a 3.33+0.03a
10 75.33x1.16a 0.03+0.13a 6.95+0.32h -0.24£0.02a 5.54+0.14¢ -0.27+0.04b  -0.08+0.09a 0.33+0.01a
14.5 77.33x1.16a 0.06£0.13a 7.66+0.14h -0.16£0.00a  6.49+0.06b -0.14£0.04a  -0.69+0.23a 2.33£0.01a
ck 74.00+8.72a 9.17+0.22a 7.60+0.27a
LZ 5.5 75.33+4.16a  -0.08+0.20a 6.87+0.84h -0.33£0.10a 5.28+0.46b -0.42+0.04a 0.09+0.05a -0.67+0.24h
10 82.67t6.11a  -0.01+0.09a 7.22£0.14h -0.30£0.03a 4.92+0.23b -0.46+0.01a 0.00+0.00a -0.58+0.07ab
14.5 78.67+8.02a  -0.04+0.26a 7.29£1.15h -0.2940.11a 5.53+1.23b -0.39£0.15a 1.64£0.65a 0.92+0.03a
ck 84.00+8.02a 10.26£0.27a 9.14+0.22a

FIBIAR/ING TR AR AL PR 22 5 B3 (P < 0.05) ;387 , LS. $iIB% , Lhasa; QH . 7 ¥, Qinghai ; GS: Hf, Gansu; NQ IR 11X, Nagqu Region; KMX : HE T & |

Kangma County ; LKZ : JRKF5 ,Nagarzé County; DX ; 24/t 5| Damxung County; LZ ;% £ Nyingchi County ;ck ; %} B8, Contrast

FEMS R T , S840 7 M 002 B Y 0 45 b DX A e e AR R Y LA BRI FH o 5.5% Wk J3E Ak 1o %) o it
PO ALK AR R IFE A . QH > NQ > LZ > KMX .GS > LKZ > DX LS; 14.5% ¥ B i 41 i R IUF K. GS >
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QH.NQ > LZ > LS > KMX > DX > LKZ, HHv 7w B Tl 2 m 09 GS mAEBI R, 14.5% F1 5.5% Wk
JEAb BRI 253 91K 57.69% 35.37% , 1Z4RWXT LS .GS .QH NQ DX | LKZ FE A% 5 H1 AR K (97 i BoA
JEESAONT , Bt R SV B ) TR, LS L GS T A 48 el B AR K ) AR R FH S 7 3 5, 1 QH U NQ . DX | LKZ M1 [X JZ
Z o RO KMX | L7 TEAS 7 AR K 90 i 4 FH JC BH S (%) v JE A4

FER T E 5T RPN LKZ | LZ 3 A4 e i B R R o W B IR 4 VA6 NQ T Al g g
THEAELFEA (R > 0) X5 KMX DX b DX SRR B 5 9 3 T 4 B B e . 5.5% . 10%=
PRV XS LS \QH (G Hbu DX A 48 i v 1y T 3 ELAT AR EVE T, 0 14.59% e 3 68 JHL 7 A B S 7 0 o) (AR A
) .

FEAR T EE 7 ] RARBON LS \QH \GS \NQ | LKZ TEAB P (4R T A B B AP wIVE . BEG R4
W EE R T iR %) LS S AR T F A MR BG5S, % QHLGS NQ | LKZ 1 e e i e AR - 5 A 41 il 4
FHRE e BE A T i S AR B 5.5% IR SRR BE X GS TRl A AR 1 52 TG I 8 S i) 0 5 v ik 3 A B 3y 7
AAHIVER . REEBO KMX DX FERE4 6 5 AR T H A (R E . 14.5% Wk B2 AL BEXT L7 3 A8 b B 7 frg A
THE P AARIEER WK B N BRI EIER
2.2 HIIERAE TS ML IR AR ROV AS ) i IX A A B o AR K A

MAJESEN FEBORTE (4 3) , 5846 BT T ARIR AR VBORT AN [7) il X 2 Fl ol il - 1 2 K 2 M il 4B (R
< 0), BRXF LS DX TG G AN F & 2R AR T 5 GS TAd Pl il w0 Fh 1 % ZE 2 H 3 & NQ TR B g e
T EEAMRIERSN P > 0.05) AR IO A Ml DX RS B 57 19 45 0015 AR 20 A BH S A 0 7 i (RT <
0) , JEHXFE K ARK AP0 A 5, 24 Ab 35 X B A L 22 5% 35 (P < 0.05) , 2406 QH T A4t i
BOR T E KMX TR R AT R R AR T8 & LKZ SR i AR T S 2 PO S M B4, T % NQ
e P O FLRN R 2FF6 e LS  KMX | LKZ T A B Gl 20 35 T | Lz 1 A R 17 T o RAR T o S 091 o i 3
G, SEE AR RO LS TR P g AR I L QH T AR B 1 T E AR T 094k B B A I A R
FERAN . Bl 12 B BE A T 6 LS AR B AR A A B VR R BH S35 . R 2, % QH TEAR P B i T
AR T 25 A A FH 2 TR AR

£3 HHELREERRRANARBREREEET FHRERNIZM( FHEAREE)

Table 3 Effects of water extract of M.sativais root in the seedling stage on seed germination and growth of Elymus nutans in different areas (

mean+SD)
I TR) e [X. T B 0 R S Determining quota of Elymus nutans in different areas
WK Areas  REG RBRRN ke fBREE . fosy OTOWE PG
R Concentration/%  Germination Response Seedling Response Ri/om Response BRI BRI
rate index length index oot length index Rcisponse RE{»sponse
index index
LS 5.5 76.67+4.16a 0.0420.13a 7.13+0.33b -0.19+0.06a  5.12+0.13b  -0.32£0.02a  -0.71+0.23a 0.23+0.23a
10 80.67+13.32a  0.10£0.25a 7.15+0.89b -0.18+0.13a  4.83£0.38b  -0.35+0.07a 0.06+0.15a 2.06+0.06a
14.5 81.33£9.45a 0.10£0.11a 7.62+0.15b -0.13£0.08a 4.78+0.18b -0.36+0.04a 0.71£0.18a 0.22£0.05a
ck 74.00+5.29a 8.77+0.65a 7.49+0.26a
QH 5.5 75.33+9.87ab  -0.01+0.11ab  7.76+0.32bc ~ -0.14£0.05a 5.60+0.12b -0.37+0.06a 0.27£0.45a -0.57+0.03a
10 82.67+7.57a 0.09+0.08a 8.12+0.12b -0.10+0.03a  4.99+0.30b -0.44+0.01a 0.27+0.45a -0.43£0.10a
14.5 62.67+9.45b  -0.17+0.14b 7.44+0.49¢ -0.17+0.04a  5.86+0.55b -0.34+0.07a  -0.18+0.08b -0.43+ 0.10a
ck 76.00+2.00ab 8.98+0.15a 8.93+0.15a
GS 5.5 86.00+5.30a 0.13+0.08a 9.40+0.69a 0.07+0.02a  6.55+0.16a -0.22+0.07a 0.55+0.13a -0.40+0.01ab
10 71.34+9.02a 0.02+0.07a 8.40+0.94a -0.04+0.13a 6.14+1.44a -0.25+0.24a 3.46+0.14a 3.34+ 0.11a
14.5 82.66+2.30a 0.09+0.08a 9.08+0.67a 0.04£0.12a 6.31+1.69a -0.24+0.23a 0.48+0.12a -0.43+0.05b
ck 76.00+4.00a 8.79+0.59a 8.43+0.92a
NQ 5.5 71.33+7.02a  -0.06+0.16a 7.28+1.10b -0.29+0.09a 5.01+0.29b -0.49+0.01a  -0.08+0.34ab 0.00+0.00a
10 68.00+5.20a  -0.09+0.19a 7.11+1.07b -0.30+0.12a 4.68+0.85b -0.53+0.07a 0.00+0.00a 1.50+0.09a
14.5 80.67+8.33a 0.08+0.19a 7.27+1.18b -0.29+0.12a 5.28+1.15b -0.47+0.10a  -0.23+0.71b 0.00+0.00a
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N [ b X BB O 0 22 $E Determining quota of Elymus nutans in different areas
WK Avess R BAGHRR Wk lBAGHRE . ek L ERE PR
Y Concentration/%  Germination Response Seedling Response Ri/em Response BAULRH BAUL N
rate index length index Root length index Re?sponse R(?sponse
index index
ck 75.33+5.03a 10.20£0.21a 9.87+0.43a
KMX 5.5 86.00+5.30a 0.03+0.10a 9.29+0.72ab  -0.10£0.06a  6.63+0.56bc ~ -0.31+0.11a  -0.60+ 0.06a 2.17+0.18a
10 77.34+9.02a  -0.07+0.17a 8.84+0.73b  -0.14£0.07a  5.99+0.82c -0.38+0.06a  -0.11+ 0.08a -0.10+0.03a
14.5 82.66+2.30a  -0.01+0.05a 9.58+0.64ab  -0.07£0.07a  7.37+0.58b  -0.23+0.10a 0.04+ 0.0la -0.25+0.04a
ck 84.00+6.00a 10.31£0.10a 9.62+0.70a
LKZ 5.5 66.00+8.27a  -0.142£0.29a 7.3120.47b  -0.1420.15a  5.23+0.95b  -0.40+0.09a  -0.61x0.13a 1.660.10a
10 77.34+7.02a 0.01£0.05a 6.90£0.63b  -0.19£0.16a  5.68+0.83b  -0.35+0.12a  -0.65+0.06a 1.50+0.08a
14.5 71.34£5.51a  -0.07+0.18a 7.30£0.02b  -0.14£0.09a  4.93+0.68b  -0.4420.08a 0.160.21a -0.14£0.02a
ck 77.32+3.06a 8.59+0.91a 8.76+0.42a
DX 5.5 76.66+3.06a 0.0420.08a 6.57£0.92b  -0.29+0.08a  5.98+0.53b  -0.21£0.09a  -0.6420.11a 0.09£0.01a
10 85.3429.86a 0.17+0.25a 7.43£0.55b  -0.19£0.08a  4.72+0.55¢ -0.38+0.07b  -0.27+0.03a 8.41£0.22a
14.5 81.3428.13a 0.11£0.19a 7.4120.13b  -0.19£0.03a  5.28+0.21bc  -0.30+0.03ab  -0.0420.02a 0.13£0.13a
ck 74.00+8.72a 9.17£0.22a 7.60£0.27a
1z 5.5 84.66+5.04a 0.02+0.12a 8.64£0.47b  -0.16£0.06a  6.58+0.19b  -0.2820.03a  -0.10+0.04a -0.54£0.08a
10 77.34+9.02a  -0.06+0.25a 8.93£0.21b  -0.13£0.04a  6.86£0.21b  -0.25£0.02a  -0.13+0.04a 1.43+ 0.03a
14.5 88.66+7.58a 0.060.07a 8.83£0.85h  -0.14£0.07a  6.6420.65b  -0.27£0.07a 0.0620.12a 0.04£0.01a
ck 84.00+9.08a 10.26+0.27a 9.14£0.22a

FIBIAR/ING AR AR AL PR 22 7 B3 (P < 0.05)

2.3 B S TS MR IR B VRO A [l DX TR B 0 R A K LR A RN (M) 43T

M2 4 0] W HE b BRI AR A VE FHE T, LS \QH .GS NQ KMX 254 [X (1) BT A7 AL I8 v 45 & P 0z 21182
FREVRA A Sk 4000 10 2 A S, BE IR AR RO B A T X 1S LGS TEAR B i S A K 0 Ak B P R P e
TN NQ T A B A SRR P R TR A, % QH  KIVIX. T A 4 6 14 A J i FH TE B S g ViR Ay o i |
RPN LKZ TR B A i A 4 0 AR SRS £ 5 8 B8 TR AR, R IR A #E AR, i % DX | LZ He Al
Pewd i HALIREE A RN TS EE AL . 5.5% 10% 3= $ WMk B X 1.7, 0 R4t A 1 1 2B LA 4 il
YEF T 14.5% 6 E AL PRAF R IR AR HEVE T . MAARIZ B2 0 AL B AE T 5, QH T A A 5 1 fh IR 5 0 4
BRI AE T Yo S, R B B WA AR E T s X5 GS (KMX | LKZ F A i B i & A 4 S AR
MR, A RO BE Y T 6 LS SRR B G A R AR e A AR HEAE AT, AT NQ DX LZ T4 6
VRO R BRI U, A [R] DX Al B 0 S8 A A b R PR R ) SR R AR R LGS >
QH > LS > KMX > NQ > LKZ > LZ, e NgUalA e dE/E P2 DX HEABemiee A (7] 1 X Al 4 ol X AR
R USRS BR N  QH > NQ > 1Z > KMX, B4R T 1S, GS | LKZ DX T A8 Pk i w7 Ff 1 (14 0 % &
KEA R,

x4 HHZTEBEERERBENAEHMXEREHEMFHEERKNESHE (M)
Table 4 Synthetical allelopathic index(Mpg ) of extract of M.sativais in the seedling stage on seed germination and growth of Elymus nutans in

different areas ( mean+SD)

& Concentration /% LS QH GS NQ KMX LKZ DX LZ
M AR AR 5.5 -0.1382 -0.1852 -0.1620 -0.2280 -0.1800 0.1860 0.5187
Above-ground extract 10.0 -0.1617 -0.1640 -0.3238 -0.1740 -0.1960 0.2643 -0.0456
14.5 -0.2580 -0.3860 -0.4104 -0.1120 -0.1620 0.0969 0.2774
R 5.5 -0.1900 -0.1628 0.0260 -0.1824 0.2380 0.1640 -0.2020
Root extract 10.0 0.3380 -0.1211 1.3060 0.1163 -0.1600 0.0640 1.5480
14.5 0.1080 -0.2594 -0.0120 -0.1810 -0.1040 -0.1260 -0.0580
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