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Abstract; Littleseed canarygrass ( Phalaris minor Retz.) is one of the most troublesome invasive weeds infesting winter
crops in the world. Exploring replacement control using higher value crops was thought to be the most potential green control
method. Our previous study found that rapeseed was a logical candidate crop to control this weed in agroecosystems,
however, the control efficiency of different types of rapeseed ( Brassica rape, Brassica juncea and Brassica napus) to the
invasive weed littleseed canarygrass were unknown. In this paper, nine rapeseed cultivars of Brassica rape, Brassica juncea
and Brassica napus, which occurred in the same region with P. minor, were selected to study their effects on the growth,
reproduction, phenotype and allelopathic effects of this invasive weed both in the field and in laboratory experiments. In
field experiments, we found that competition modes ( intraspecific or interspecific competition) and rapeseed types had
significant effects ( P =0.0001) on the aboveground biomass, seed number, plant height, branch number, leaf area and
special leaf area (SLA) of P. minor, while rapeseed varieties had no significant effects on aboveground biomass (P =
0.6064) , seed number (P=0.3577) , plant height (P=0.4279) , branch number (P= 0.6357) , leaf area (P=0.8839)
and specific leaf area (P = 0.3424). We also found that the effects of different rapeseed types on P. minor were
significantly different, the growth, reproduction and phenotype of P. minor were most affected by Brassica juncea and least
by Brassica rape( P<0.05). In laboratory experiments, we found that rapeseeds have strong allelopathy on P. minor, the
seed germination, plant height, root length and fresh biomass of P. minor were significantly inhibited when the water extract
concentration of the rapeseed leaves was 0.1g/mL. We also found that the allelopthic effects of different rapeseed types on
P. minor were significantly different ( P<0.05), the species with the strongest allelopathic ability on weed was Brassica
Juncea under the same conditions. Together, the control efficiency of different rapeseed types on invasive weed P. minor
were significant differences, and the control effect of Brassica juncea was better than that of Brassica rape and Brassica
napus , its strong allelopathic characteristics may play an important role in replacement control. In addition, our study also
suggest that replacement control by different rapeseed varieties is potentially a feasible and sustainable means of suppressing

littleseed canarygrass.

Key Words: Phalaris minor Retz. ; Brassica rape; Brassica juncea; Brassica napus; replacement control ; allelopaty

IR ABZAE W) /N T RE B ( Phalaris minor Retz.) N RAFE} ( Gramineae) @5 & ( Phalaris) — 442 2R KL,
20 #2070 FEARBEL DI PR AR E BN R E 4 TR R E AR AR R 2 — /7 RE R HAT TR Y 20
RET1 e RE AN ZSIE N RE ) , W BRI A RAE Y (LR 2255) 180 18 30% , ™ d iy EE B4y
BARABAER/ N TR — ER AT R B 5 OO, N A28 B T e T 2 Fh i B HOR WF
FE L BRIAT, BTN TR RS A A AR A AR S BC LB IR AR W B IR S R RS AE BT A
JAR 1o AN JE TATME LA TG 2 AR A A7 3R R 3 N R R 1 2 B i TR T A B R A
SN (1soproturon ) 15 B ( Tralkoxydim ) R ¥ R ( Diclofop-methyl ) | Ht ¥ ( Clodinafop-propargyl ) . Fi A& 12
(Sethoxydi ) 5 FR B T 4k )32 1o F T 22 ARt 0 BRI 1) B it FH AR 050 3 ) Bt 25 R 36 38
BESg B ELEEZ O S RANTZREN o W R A Bk G Sk A BAE Y /N RE RO AR
etz

SRR ARALZZ 2 A B @ I BE RS20, [ I 0 5 A 1) PR A5 PR3 UTAH G, AR MRV
T — 4 g R R AN ERBE DR R BRI IR AR A I B AR L BRSO S, TE AR H 20 AR M, A b ) g <
AR IR LA B2 AR AR 2155 S5 A BE A AR A H 48 1 ARG 3, X bR i A A5 PR 858 BAT B0 i AR 258 42
REFT 120 DRI AR R AT — 8 A 25 2R B (L ) A b 0 ol £ A SR R AR Sl S AR 2% 5 A
N — Rk AR SR O R BOR R AT AR E N AMIF S R B

TR B M AR A SRR ARt A DGR L TSR IR 5 A R AR R A TR, B
HAE R MR 5 A, E IS N T4 A T 2 B RN AR SR AR 2 RE 2 e AR AR 5% 7 T R AT
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TA AT AR ) 28 2575 22 ( Eupatorium adenophorum) o 2 FEIGZEY IIHIF 5 26 W AR 3 24 O BF1E &5 14
T, ISR A S A0 H AR 22 08 (Alopecurus japonicas Steud) | 2B 2% ( Myosolon aquaticum (L.) Mocnch) | F§
P (Lapsana apogonoides Maxim ) S A FHZRRL e/ NS5 10 v AR 3, il S ) fige 3 R 2 (8] 70 A 571 R
FRPRE S AR E o B A AU RS R R IO A ST TN R S R T AR R A 1 o ) DG
£, R IARAEY IS /N RE R B RS2 FRE T, IS /DN T RE R AR IREACE | 3R R T AR A
A AT A RN 2 T R S T R R AR N T RESE R R AR, AR5
FEZEARY SR AT 43 oA 3R B 3% ( Brassica rape, AA) JF 2% B 3H 32 ( Brassica juncea, AABB) FlH 5 5 i 52
( Brassica napus, AACC) T BAETE RN, 3 RIS R IAFE S0 TR AR A S A AR
K25, AR, BAT I ATE A RIZEAL S GRSt /7 jE Y gk @ #E e 0 S5 AR TALE], B R WLE
HMHICHT AR IE

Ut AR S BULE 2 R 5 /N R R 1 SR TR S8 TSR TR SR i R SR A =l S i (]
ST LAY LT/ INFRE R ARG B DA S R A B S | S 38 A N AR I E T [R) 2 B SR N
RIS BT R AN AR A B AR E T ISR S A 5 o AR A )/ N R R (5 B 45 R T B e B AR
FHPL . AHOCAITSE R A TSR kBl 45 Aok AMRAEY) /N ¥ RE A5 B 7w

1 #MRERFE

1.1 SEEGFEHBAESL 5 SC00 b R}

SIS HLA T2 B A 4O Bl B v W 16 3 3 (25°05'—25°28" N, 102°40'—103°20" E) . X565 5 i #EAE
Y1 Rk AG , RHERACA KRG £ BHER 0—20 em HIEFRALPERTA A ML 27.6 o/ke, 2K 1.32 g/kg, 2 1.31
g/kg, B 2.42 o/kg, HAUA 93.5 mg/ kg, AW 20.8 mg/ kg, HAH 121.7 mg/kg,pH 6.61,

AR IS T AR 2 50 ISR, S RN GRS AA, AA, T AA ESRELINSE, S RN R 5 AB,, AB, #il
AB, s HEEANIEE, iR 50 AC, ,AC, FIT AC, L3RI 5 A i = B A RO R Be Al 28 B VP IE 5 il
SEIH A, NFREFFI N 2018 4 4 R A mFARILT B T SR, BN FRE Rk
ZERS90%
1.2 LRIk
1.2.1 WAL SRR ARk AR A /N AR K B 1Y e

2018 4F 9 J—2019 4F 4 ] 78 = B A A MR 2 g v W0 i b | 3 3 152 A [R) 7 S8 it P 5/ S R 1 B
FhSIRFPFPEE B 98 SR RIIMSE T S0 S A H 783 S — A ISR ] i R = AR /N TR e A K
ZIEREm, R R TR DRI BT, o AR SRS TSR AL SR H A S = AR Al
Ab B A AN ) S TR X o7 R AS [T S B B HE T/ RE B A SR AR | Rl AR BHCR FH S8 B HLAHESY . Bk dn
T:2018 4 9 J 24 H, 1504 3 s B AN FEE R R FHUB IR E B W . 10 A 29 H 4Z S0 20K,
43 BIBE R /N — B ISR/ NP RE LI, 72 1.1 FeB (IR 90 Bk, /NTFREE 90 AR ) B H 5185 4k 256/
X, /NXZEEA 1 m BRREH, /MR 9.0 m* (3 mx3 m) , BAS /N X RSP Fh &Ry 180
PR, BB 4 IR, FRAPAL BN X R[] — P A i iy 5K TR DAL BN RE R S ISR /N A A
TR ARG I 1 B EER 10:00—15:00 F1 18 BH 0 R 4 2% B DA 1 e R0 | 302 0 4 i Ml ik A 77006 3, OF:
XFA G A S iR RS RN —BUW AR, TEAE R B N TIRBR L e, Ji4b, il 5k AN +
TBNE A5 2t AL | SR FH — Wk it oy =t ), 280 Wl RN B0 it P £ 430 A AN 108 kg N/hm® (JRZE N
46%) , WAL 90 kg P,0,/hm *(GEBERRES P,0,12%) , #1AL 120 kg K,0/hm’( S LA K,012%) , #IAE 15 kg i
W /hm’ (RS B12%) ,JE 8B AE 2 ¥k, 735 &R 36 kg N/hm®(JRZE N 46% ) , HE/KA%1E & HE)45 2,

2019 4 3 H T A, T/NFREFF 1 B 43 B 45— AR & A h BEHLIZE I 10 R/ F-BE REAE AR , B
L A= B0, o SO /N T RE R 25K BRI R T4k, T Li-3000 A Y i ARSI e AR A S
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T A% 20—30 K ) . JE7E 80 CHEAE Hf /N TR AR MR AL T B, K RSB 0.001 ¢) AR, I
FE/NTRE R FOR L R A
1.2.2  R[EIZEAVMSE SR R K 20O AR A/ TR R & B 52

RAEFEHRT 30 d AR RKABOHHEEH T H 50.0 g, BYRRJE 4 C A R 3 25K HiZ 42 48 h, Ik
PSS I E R BN 0.1 g¢/mL (LASERE BT 108 ) o HOGER 4312 B2 W HT 28 1R /K o0 ol s R 28 o s TR 3
0.05 g/mL F10.025 g/mL( AT it55) o S5 R FH R 7 ML AR I /K B30 /N R 5 1 A& i 52 )
B . B e e B (R i LR/ N— B0 /N FREE R, T 0.5% IR EFREN IR 10 min, J5 TG 758
PEACGEE T, FEHAR 9 em HiFRILARE 2 J2984E AR ILBCE 30 K/ TREFA T S AILANA 10 mL AR H
JE I IR 3R, X BRI 10 mL Z8087K , R TG IR B FR A 55 77 (REFRIREE N K 25 °C 7K1 20 °C, FH KA
[ EFE 25 12 h) , RRACEE S 4 R, 10 d JFIEsR i A FEU(CFRARK = 0.5 em MUNBER ) , TR R T &
=,
1.2.3  OR[FIZEENMSE SRR R K SO/ RE R4 1 AR K R e

PEIRAS [ 28 B 3 52 At B v 7K 3B 1) 1 8 RN T RS R RTAR B ) 1.2.2, RS W AR AN
vl ¥ B JE S I 7 K B TR/ T RE A T A R s Y B IO R T4 4 200.0 ¢ B T EAR 15 em
10 em (¥EAR AR BEFRATFIIA 60 mL AR BE M 2400, X BRI A 60 mL Z5487K ; J5 FHEEAR BIHE A 30
B/NFRERRN T TR/ N TRE A TR BIEE )2 0.5 em &b, 58 T A T ARAE 3 (B3R IR M R
25 °C,K[E] 20 °C, ARFRIEE A4S 12 h) , BEACPEEE AT 4 Uk, 35 5% 300 P8 A R LIS 450 4 LD 78— o 72 1
KR HERETE . 20 d JEAEARBENLZEEL 10 BR/NFEE R4, IR R AR A
1.3 HdEab s

R FAAR IR 0 F8 55 (response index, RI) 43 BE o AS ] i Al = - K SRV /N1 R bk s FIAR KAk
JEAE R FIRE AR 2 T=C B, RI=1-C/T;>4 T<C B ,RI=T/C-1, Hrf.C Ryxf Ml , T Rkt
PUE . RI>0 AAEHEAEI, RI<O Ml VE T, 4 XA 09 /N5 AR B B — 2L

BR LA €190 MANS A R STyl 11 0 5 R W R

T 18 B R % = [ (XF B 4L P 7 0 S S 249500 — b B4 R 7 8 & S X 80) ]/ BB 4l R 7 8 S 2 8K
x100%

F TR AR (SLA) A= R Y

Fer i AR = B A (em®) /0 AT (g)

TMSEZEA S AP AT Gy 2 (b2 al R 8] 55 4 ) Xt Al AR R/ T RE S A A e R TR Bk
P AR TR L TR G R, S 56 50 SR SPSS 13.0 B £ N 2K 5 2240 M7 (three —way mixed
ANOVA) BEFE AT AT AL 3, F2k T LSD 3206 _E 3Bl LA K A IRl o ek A 7 25 57 0 B PR 56 ( P<0.05)

2 #R

2.1 SIS SRR N RE R A K BT A

WFFEAE AR, /INTRE S S TR A AL PR, Fodth b A Py R Rh 550 i 25 T FL A Rh AL PHER | R W S
Xof/INT R AR SO EAT W ARV E T . WP R AN () 2 TR A 3l SRt A R/ e A R B A R
FAAE 255 Horh ST BNM SR A AL A /N7 BE Bt b 2B W) R 75000y 28 AT 1 SR B S A H
TUMSRAR A AL BEAT , R BTSN S/ 1 RE A K SFE ARV E I Btk . 3 80 WFFE e ], Te) — 2R BA [
A AR (BRITSRBLIMSE AB, Ah) X /N RE b b AR Y FIRh TR TR E 22 % (K 1) .

ZNRTT 20T B, 585 07 (PN -Fh )55 4 ) FmSZR BU A .25 (P =0.0001 ) 520/ NT-RE H M B A=
Wy RV, T 3R 3 it Bl XS /N TR R B AR (P=0.6064 ) AR T4 (P=0.3577) #4003 5, I3
I 5555 4 7 AR (SRR xS 45 50) X/ 7 B8 b 2R Wy i HAT 3552 00 (P = 0.0001) |, %)l £k
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1=

HAT R (P=0.0362) . 1M1 A -5 il 28 Rl 5 4 07 2B AR 0 ARAE )/ T RE R 1 AR B0 Y
TRFELW (K1),

F1 HRERB HRGEHM FEFAREEMEXNNEEYNFRBEEREENBIN( =R E0HT)
Table 1 Effects of rapeseed type, cultivar, competition modes and their interaction on morphological characteristics and biomass to P. minor

Retz. ( three-way mixed ANOVA results)

. b

75 it Response df 97 F P
Mean-square

b A Aboveground biomass
TSR Types 2 10.3420 118.9435 0.0001
TR AR Cultivars 2 0.0447 0.5139 0.6046
Se 4+ /7320 Competition modes 1 520.3011 1422.6441 0.0001
IS TR 2
s x,{m*””ﬂ 4 0.1348 1.5500 0.2198
TypesXCultivars
T '
{EH?K;@, Xﬁ%ﬁﬁ 2 10.3420 28.2778 0.0001
TypesXCompetition modes
MR FGE R TS 2 0.0447 0.1222 0.8855
CultivarsXCompetition modes
N ?\#}I&EL_J yih & =1 = L7 S
TR T x5 5 T 2 4 0.1348 0.3685 0.8289
TypesXCultivarsx Competition modes
7% Seed number
THZEZET Types 2 177386.6000 103.3581 0.0001
TR Cultivars 2 1842.3790 1.0735 0.3577
354753 Competition modes 1 231142570.6000 4903.1759 0.0001
LT s 32
SRR AR 4 3722.1240 2.1688 0.1032
TypesXCultivars
KT x5 \
HRRIGES Ty 2 177386.6000 3.7629 0.0362
TypesXCompetition modes
T A .
{m%””ﬁ R%ﬁ.ﬁ 2 1842.3790 0.0391 0.9617
CultivarsXCompetition modes
v RT3 )Kﬂ yih =& =1 = 3 S
MARRED AR RS I 4 3722.1240 0.0790 0.9881
TypesXCultivarsx Competition modes
k= Plant height
TSR Types 2 2860.5460 120.1117 0.0001
TR A Cultivars 2 20.9487 0.8796 0.4279
354773 Competition modes 1 21987.0500 572.0221 0.0001
IHH 5 M I o S S
SRR AR 4 34.4437 1.4463 0.2495
TypesXCultivars
MR Xﬂé}.ﬁf‘ 2 2860.5460 74.4209 0.0001
TypesxCompetition modes
sk T s -
SR AGER T 2 20.9487 0.5450 0.5861
CultivarsXcompetition modes
SIS TR s 3 5 < :
SRR TSR RS I 4 34.4437 0.8961 0.4799
TypesXCultivars XCompetition modes
434 %% Branch number
TMZEZET Type 2 44.6235 88.8725 0.0001
A A Cultivar 2 0.2318 0.4617 0.6357
324773 Competition modes 1 7597.3360 2115.0493 0.0001
T RS T I 3
SRR AR i 4 0.8297 1.6525 0.1938
TypesXCultivars
TS X35 .
HRARIGEHITA 2 44.6235 12.4229 0.0001

TypesxCompetition modes
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. 5

A2 w1 Response df T F P
Mean-square

T A -

MR ASE R TS 2 0.2318 0.0645 0.9376

CultivarsXcompetition modes

N %#)K}jij yih =& B = L7 .

MARR ISR GRS I 4 0.8297 0.2310 0.9185

TypesXCultivarsx Competition modes

M1 FH Leaf aera

TR Type 2 2.2513 10.6393 0.0005

JHEE S FD Cultivar 2 0.0262 0.1241 0.8839

=

’f%ﬁ.ﬁ 1 89.1113 130.8411 0.0001

Competition modes

) *fﬁkﬂ v s 5

fh%* x.{m;‘””ﬁl 4 0.0550 0.2599 0.9007

T'ypesXCultivars

T e -

A ;,é‘ixﬁ.%ﬁl& 2 2.2513 3.3055 0.052

TypesXCompetition modes

i 3 =

MR FGES T A 2 0.0262 0.0385 0.9622

CultivarsXCompetition modes

N %ﬂg‘ ELJ N s 0 N

4 ég, X AL PR 4 0.0550 0.0808 0.9876

TypesXCultivarsx Competition modes

He TR Special leaf area

TR Type 2 2871.7050 105.1968 0.0001

TSR AP Cultivar 2 30.6101 1.1213 0.3423

3e 4+ 77320 Competition modes 1 53606.2900 174.9279 0.0001

) *:}kg:ﬂ v 5 1

SR x,{m;‘”” 4 91.9883 3.3697 0.0253

TypesXCultivars

T .

{EH*;’? Xﬂ%ﬁl& 2 2871.7050 9.3709 0.0008

TypesXCompetition modes

I 2 -

MR FGER TS 2 30.6101 0.0999 0.9053

CultivarsXcompetition modes

N ?\#}kﬂx? s X:z S

SRS ARG B 7 4 91.9883 0.3002 0.8752

TypesXCultivarsX Competition modes

2.2 N[RIZEATIHEE A N TR R A R R

ANFRE RS ISR A AL R, /N T BE R AR R | B R S R0 T A I T R G R, e
ENGEESANIES ol S A VN ar RN S I N [ B S5 i B30 PANS SRR 7 = o S S QN T 28 o1 s A T AL
S 5 2 AN ] L 55 O S I S TR AR A B /DN R R R v R L P TR I v T T SR TR SRR T TR 3l
SR AL BRLE | 43RBT R S 2 /N T D3 AP RSE . D3 Ah R e R[] — S AR I S A [ it Fboxt /N
RERRR S A B i AL e A 3 AR AL AR G B A R (K 1)

ZNFR T 225001 b | 554 7 2C (R —Fi 152 4 ) R SR 2R AL 3% (P =0.0001) 521 /N85 55 14 A
15 O RE i BRI B TR I SR RS N RE B AR R (P =0.4279) A3 EE(P=0.6357) MFIRIBL(P=
0.8839) FLLAHTHIAR (P =0.3424) B TC 500, 328 5554 Jr U EAE QMR A xGE 40 07 20) X5/
FAIRRE (P=0.0001) 43440 P=0.0001) F LTI (P=0.0008 ) ¥4 HA5 % i & 52 ), {H % e i R0 G &g 2%
UM, T YH SR R 5 9 S 2 78 o 4 Ty A BT AR A /N T R R (R R v A BB i TR R L 1 R
TREEM(EL),
2.3 N[ ZE A SR A AR I KSR /IN T R R 2 A AR K 5

WFFE L5 SRR AN RIS S R /K BRI/ T RE R 7 R e A e I B 25 5 AEVRIE R 0.1 ¢/mL
B, 3 P RIS i A P R K B 2 il 2 )N R R R 5 L e S R S K BRI N R
B A AR R it (R YT 70% ), HUR & R T S BIER A H WE AL . B T K SRR
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B 1 FERBEBERMIIIRNEEY N FREEKEAENEIE P EEAREDR)
Fig.1 Effects of different rapeseed cultivars on the growth and reproduction of littleseed canarygrass( mean+SE)
BEARHRECT 1 7R/ N T RET RN BT 2,3, 4 R/ N T RERS 5 5 SRS D AA, AA, I AATRFD B0 5,6,7 Fon/N TR 43 5 5
IFIBINEE AB, , AB, Fl AB IR Bl B0 8,9, 10 FRos/NFBE 403 5 H EEALMSE AC, ,AC, F ACSTRF

B B RRAIG, HX /N il R 1 B4 ) 30 G 3 G, O FE MR B R 0.025 ¢/ mL B, FISR AR M F AA L
AA, s HEE RN AN AC, AC,EEME/NFRERANFIEE & . 3 AMAFE W R R RSB S A R A, 72 TR
FUWERM TN TF R F I AR T BES (£2),

WFFEA s AR ANR S B KBNS 4 i A K WA B 25 EWREN 0.1 ¢/mL B,
3 T ST = T () I 7K B R ) S S A N R R A R 2 AR A 5 FLr I SR B S K B VBO6T /NF
R v FIRR A (8 1 I FH e, 11 S 2 30 S0 AR v IR A A iV P 0 55 Bl I K B A 1) RAIG, HL
il B, P FEWR BE N 0.025 g/mL I, ISR S AT AA | (AA,FILAA; HEERLIMSE AN AC, T AC, B2 /N
TGRS AR AR (E 2) .,
2.4 AN[FEZEAGHEE A R KR /INT B8 R L AR K 8 5 S Ak RS 5 E

WFIE 45 M FEWE N 0.1 ¢/mL F10.05 g/mL i, 3 Ff S /N 7 fE bk v AR A AR i 1) f Ja
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R S B (R, Hh ST SRS /N T RE ) AR B N B R AR FOR MR AT ety /K 32
N RS R A ISR B SR /NT RE R A RVE T B . 380 WE ST, 3 P TR SR i Bl i 7K
SRR/ RE AR R MR RN A P ) AL ESSOR A8 B AE 22 57, e A i ) A8 A S (E R, Bk 4L
JEHE BB/, TSR 7 7K BB /I BB Rk vy B A 20 e85 (3R 2)

®2 FREBRGEF A R ARG /N FEREA L BAE R CPEARER)

Table 2 Effects of different rapeseed cultivals on the allelopathic of littleseed canarygrass( mean = SE)

/NFREHE Littleseed canarygrass

B Yflijai‘ied COHCZ{:EE oy TR PR LR AR AL B YRR
Rapeseed type cultivars (¢/mL) Inhibition rate of Allelopathic ilndex Allelopathic index Allelopa‘thic index
seed number/ % on plant height on root length on biomass
HSERIMSE AA, 0.1 64.79+4.15be -0.33+0.04de -0.37+0.03¢ -0.40+0.03¢
Brassica rape 0.05 20.65+5.65¢f ~0.05+0.05be -0.07+0.04ab -0.18+0.04ab
0.025 -3.67+3.02¢g 0.07£0.04a 0.01£0.04a -0.17+0.02ab
AA, 0.1 68.47+1.58h -0.36+£002de -0.39+0.02¢ -0.47+0.03¢
0.05 22.52+6.30e -0.06+0.03be -0.08+0.04ab -0.18+0.02ab
0.025 -2.78+3.55¢g 0.01£0.02ab -0.01+0.02ab -0.12+0.05ab
AA, 0.1 65.85+7.73be -0.33+0.06d -0.35+0.06¢ -0.44+0.04¢
0.05 17.968.57f -0.07+0.06be ~0.09+0.06ab -0.19+0.03ab
0.025 1.62+3.11g ~0.01£0.03abe ~0.03+0.06ab -0.13+0.02ab
P JiNiEd AB, 0.1 78.38+3.96a -0.47+0.01f -0.51+0.01f -0.59+0.04d
Brassica juncea 0.05 34.18+6.27d -0.09+0.06¢ -0.11£0.02b -0.21+0.02b
0.025 2.75+3.68¢g ~0.03+0.03abe -0.02+0.01ab -0.10£0.02a
AB, 0.1 73.95+10.78a ~0.43+0.04def -0.48+0.03e -0.56+0.04d
0.05 36.90+7.31d -0.10+0.05¢ -0.12+0.08b -0.21+0.05b
0.025 4.34+1.05¢ ~0.05+0.04be -0.07+0.04ab -0.17+0.03b
AB; 0.1 74.75+5.09a -0.45+0.05ef -0.49+0.04e -0.57+0.03d
0.05 34.02+6.84d -0.09+0.05¢ -0.11+0.06b -0.21£0.07b
0.025 7.25+3.08¢g -0.0319+0.06abc -0.04+0.05ab -0.13+0.06ab
il B AC, 0.1 67.61£5.53b ~0.40+ 0.04def -0.44+0.04d -0.53+0.03¢d
Brassica napus 0.05 26.75+6.52¢ -0.06+0.04 be -0.08+0.03ab -0.19+0.03b
0.025 0.73+7.41g 0.01+0.08abc 0.003+0.02a -0.11+0.08ab
AC, 0.1 63.96+3.26hc -0.38+0.04def -0.43+0.03d -0.53+0.03cd
0.05 32.55+4.54d =0.07+0.07be -0.09+0.07ab -0.19+0.06b
0.025 -0.94+5.45g 0.03+0.07ab 0.01£0.06a -0.12+0.08a
AC, 0.1 61.26+ 3.88¢ ~0.37+0.04def -0.42+0.03d -0.52+0.03¢d
0.05 38.74+8.43d -0.07+0.06bc -0.09+0.04ab -0.19+0.06ab
0.025 =277+ 3.51g 0.01£0.05abe -0.02+0.03ab -0.13+0.06a

RPEHE NP H AR, W —FVBE R A NG TR W — SRR AT 0.05 KPR EE  RZERALE

ANTFIZEEL SRR, T B AL RE R [R] , R REHCNS /N7 RE B B B 42 BE I AF 7R 28 5 . AR SCa i FH ] 3k
B R AR TS 1TSS RS Ao /N B8 R B P BE T BOR2 N o e T ) S 36 s A A P 2
FAT A B RIR /N1 RS R A M L AR Wi 3 D AR T B2 M A7 e W) 8 22 S G PP g S B S f
ANTREFE R  BETE A R A P LB /N RE R 0 4 v A R B A S 1 A T D 58 T SR A 2
FIH R0, 53 oh  WFFE A Rl o | R) — 2R B A AN RIS it ol o/ RE ) AR 1 B AN AL I F 45 T8
W25, FIAAEY BB (B0 SERp s A B AR 2% R AR R AT R R S ASRIF I 1 Ui
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Fig.2 Effects on plant height and root length of P. minor by leaves water extract from different rapeseed cultivars ( mean=SE)
WA bR CK FRAlK X R, $05 2,3 ,4 73 B T A R AA |, AA, FIT AA B F KR 507 5,6, 7 20 SI 3R IFSERIMSE AB, , AB,
1 AB; 9T R KRR 507 8,9, 10 MBI R HEEALMSE AC, , AC, Il AC, Y /K 3R

TS ARARY)/ N1 BE B AR B R0, DT T T S B SR A (L R SR ARAE )/ N1 BB B 14 B
ST | (Rl A T AR e S PN TG P I A 0, Dk — 20Tk AT S ds
Hil AR AR/ N TR AL T 2%

ABEFELE AR MR BE L F /N T RE 1A VR AR RE 7, el D A 9 2 G, i 5 P AR
E KBRS /N R A RAT SR PRI E I, S A i A Mg e MO — AR A A, BT
SR/ IN T RE BRI S RGO — A, DRI, 40 ) FE )/ S (b 1 e, DD LA T
AR A I T /N RS R R S, RIS A B IS PN R e ) AR R R - D R R ) B R T
L FI/INAZ B 242 AR — I S DR 1 ANV A o A 3 o P ] 52 550 D 5 A 52 6 0 i 300 1] 90 725 (1) 3
AT TR o 380 ARBRTE IR 1 SRS ST B S A H SR 3 M e A [R) S8 26 AR 1, o7
SRIUN ST /N1 R o~ 188 A A0 P i) P 400 A 4 T e A, T P SR B SR A bl /e P e 55, o 45 R
IR /N T RER AR MBAHE RTINS, Al AR /N T RS R AR fEE

AW FEEE RER WIS/ N RE R T B K Ry i A 1 B AT s RO AR, ELAS ) S B SRS /N1 B e 14
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PIAE FIAF A S35 22 57, ST S BN SREXT /N1 W Ao i 6 0 ol 3 oy, AR P T i, TS AT FE 32 10T, il
SEXE/INFHE R AT R R ) e A RE 1 AR, R IR OGR4 RS A AR o T 4 R SR IR BER,
AT R AR ST S B R T A B SR TR e AR AR H g AR SRS R R IS A
AR/ N RE R AR S0 B B A3 i BE 7 n] BEJE 38 VR T AL AR FH AL RIVE IR ZE R 53 4h, RiTiImT 2
5 AT E] 3 A 1) A JEE 2R ISR /N RE AR L] , AT AR IEA T T84 f BE T T il et /1
REFERYERIALE] , #0198 1 XM Sz il /N5 BB R A A

W5 2 WAL 14 2 T A A5 AL 119 A A0 3R R NS PRI A o7 4 X IR 2R, B S IO AL ) I P58 78 1
RE ST SRR et AU Ll T AR AT LS AR AR BB R U A R O 5 PR & AR D Y L AR
SRR AN RIS I PR 53 0 2 R /N1 S B R Y R T S R SR A IR /)N RIS R AR i A E P AR
FERT 7P MRAL B, it i ARUAH B . AWM IS B SRAL B /N1 RE B 1D A RE 1 B, B
N LR TR A s T FLRE R nT RETE 2 I TE IR AR K, S BOL B b i S5 A 1R SRR 3
T 73 A PIRsE

L5 LRTIA |3 PSRBT ARAEY)/ N RS R A BB A R AR T, b I S B il SR A ) R
P, B S A P e 55, E— 2B AT SE A B, S SR SR Xt /N 5 e b 1 1 A M4l v 26 I AR S
B0 5 58 T 55 SRR SR, B0 RS R A R AR et 0 AN R T 53 SNSRI . ASBIESE D A A
R RAE R A RAY) /N TR R R T 2%
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