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Relative Competitive Ability and Growth Characteristics of
Eupatorium adenophorum and Lolium perenne Seedlings
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(Faculty of Plant Protection, Nanjing Agricultural University ; Open Key laboratory of Pests Monitoring and
Management, the Ministry of Agriculture of China, Nanjing 210095, China)

Abstract: The competitive ability and growth characteristics of the perennial ryegrass (Lolium perenne) and the
alien invasive weed (Eupatorium adenophorum) were studied by using de Wit replacement series method. The
density, mixture proportion, and ryegrass-transplant time had significant effects on the aboveground biomass of E.
adenophorum. The competitive ability of E. adenophorum was increased with postponing ryegrass-transplant, and
planted at low density. The aboveground and belowground biomasses of L. perenne were significantly affected by
density, mixture proportion, ryegrass-transplant time, and their interactions. The competitive ability of L. perenne
was decreased with postponing ryegrass-transplant, and with density increasing. The results indicated that there
were more interspecific competition of E. adenophorum experienced than that of L. perenne, while L. perenne had
more intraspecific competition than interspecific competition when transplanted at the same with E. adenophorum,
it indicated that L. perenne was a stronger competitor.
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Fig. 1 Layout of the systematic planting design

RAP L] 0, J2EE 22 R R

=2:5; b, FEF LML R =345 o, REFPFP. x AREZFE 2 BE AR

6] : OFKR A0, ARARIEIR 15 d, OFRARIER 30 d. BB AL B %R 4 DARFIRADARIERE 4 8B, Mixture
proportion: a, E. adenophorum :L. perenne = 2 :5; b, E. adenophorum L. perenne = 3 :4; c, L. perenn monocultured. x

represents E. adenophorum. Ryegrass-transplant time are at 0 day(O), 15 days(A), and 30 days([1), respectively. The four

densities are represented by different sizes of hexagons along spokes.



H3H

AR KR SRE TN T4 ) A R HE BT

201

(B 1o) I Z 2B, BOMET T4
AR (PO BRI G R FE DK S ATY
RF2), B 30.56.120 #1460 ¥ m”, FiA A HIE
10 MEXE,

1.3 £YENESHES T

T 12 RO, BRI B R R MR R
A3t b ER AN o TE @0 CIHRM ZEE),
N T BRI | T 2 TR AR I [ R Ao L 1) 55
R T 0 S 2L 22 IR Rt b ST AR 4 A
KA, RAZERTT 20 i X Lo N R
Xt AR AL 2 e ) S

T RAAYI AR E R R Z S H0h R AR
FRE-DERMABKSHE . b 5T
43T B Z AR g Hbk = R, AR Wilson!™ 9 420
TR AR ™ & .

RY,=Y,/ pY M RY, =Y,/ g,

Y SRR IR § PR, YR S IR A

BPRR j B R, Y R R L R, YRR
B.,p N iR L], g D j RO LG, B
FhE) RY (HREN 1.0, K E—RF RY A5 1.0 #47
JEECXT B, RY <1.0 FaFhE TS K THNZ
4 ,RY >1.0 RUIMNTS K THETES,RY =1.0
F W P RN ) T2 47K A 2

2 R

2.1 HEFANEEZF=4EYENFIT

PR BE IR LB PR EE BRI (6] 3 S
s ) EL A 5 8 3 0 W) 55 25 22 (3t B AR A
AR R IR LU R B S LU B S X
o AR B R T AR AR A [ X 3t T
AR TG B R 5 4 HL ] AR 2 AR AR I ]
FIRRMEZRZAYBRERAE BE TN
(P>0.66)(3K 1),

F1 TEMELENEZEZF=Z=24EYE M EFEMETMTEMEYMN=AEFEST
Table 1 Three-way ANOVA for E. adenophorum showing the significance of effects of density, ryegrass-transplant time, mixture proportion,

and the interaction on total biomass, aboveground biomass, and underground biomass

[F 45 & Response H i DF 77 Mean square F P
HEYE Total Bomass
B Density 3 619.76 72.80 <0.001
A H] Time 2 98.17 11.53 <0.001
Lt 4 Proportion 2 54.51 6.40 0.002
WPE x IFiE] Density x Time 6 19.85 233 0.031
R x o Density x Proportion 6 15.41 1.81 0.094
AfEl x HB Time x Proportion 4 13.02 1.53 0.192
R x WE x H# Density x Time x Proportion 12 6.18 0.73 0.727
A8 Aboveground biomass
% B Density 3 492.67 72.95 <0.001
A H] Time 2 81.64 12.09 <0.001
el Proportion 2 41.07 6.08 0.002
WPE x IFiE] Density x Time 6 17.18 2.54 0.019
BB x Hf Density x Proportion 6 13.03 1.93 0.073
FflE] x Hefi Time x Proportion 4 10.99 11.63 0.165
BB x WA x Bl Density x Time x Proportion 12 5.20 0.77 0.682
3 F 4= ¥ Underground biomass
B Density 3 315.90 143.62 <0.001
B[R] Time 2 1.97 0.90 0.409
Lt 4 Proportion 2 273.70 124 43 <0.001
B x B[A] Density x Time 6 0.45 021 0.975
R x o Density x Proportion 6 288.45 131.14 <0.001
FflE] x Hefi Time x Proportion 4 1.52 0.69 0.598
S x BiEl x H Density x Time x Proportion 12 173 0.79 0.667
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Table 2 Three-way ANOVA for L. perenne showing the significance of effects of density, ryegrass-transplant time, mixture proportion, and the

interaction on total biomass, aboveground biomass, and underground biomass

[F 25 B Response B i DF 77 Mean square F P
HEYE Total Bomass
% B Density 3 902.95 47.90 <0.001
A H] Time 2 1892.89 100.41 <0.001
Lt 4 Proportion 2 68.06 3.61 0.027
WPE x IFiE] Density x Time 6 62.97 3.34 0.003
B x ] Density x Proportion 6 7.57 0.40 0.878
AfEl x HB Time x Proportion 4 7637 4.05 0.003
BB x WA x Bl Density x Time x Proportion 12 38.05 2.10 0.020
Hi_EA Y1 Aboveground biomass
B Density 3 717.76 52.38 <0.001
HF1E] Time 2 1424 48 103.95 <0.001
el Proportion 2 47.03 343 0.330
B x B[A] Density x Time 6 45.96 335 0.003
R x o Density x Proportion 6 528 0.39 0.889
FflE] x Hefi Time x Proportion 4 53.86 3.93 0.004
WP x WHE x HHl Density x Time x Proportion 12 2739 2.00 0.021
3 F 4= ¥ Underground biomass
% B Density 3 14.11 29.19 <0.001
A H] Time 2 37.99 78.61 <0.001
Lt 4 Proportion 2 1.75 3.62 0.027
WPE x IFiE] Density x Time 6 2.03 420 <0.001
BB x Hf Density x Proportion 6 0.26 0.55 0.773
BflE] x Hof] Time X Proportion 4 2.18 4.51 <0.001
WP x WHE x HHl Density x Time x Proportion 12 0.98 2.03 0.019
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Fig. 2 Relative yields (RY) of E. adenophorum and L. perenne
TR 25 22 M W =2:5(a,d),3:4(b, e) Fl4:3(c, f) Mixture: E. adenophorum: L. perenne =2:5(a, d), 3:4 (b, €), 4:3 (c,
f); ARSI ¢ 5 AR PR 5 1.0 ZER(* 1 P<0.05; ** : P<0.01) An un-paired #-test was used to compare each RY
with 1.0 (* : P<0.05;** : P<0.01).
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