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F1 FEAZFESMEYNEHAEYE. *e
MORB_HEEFEZDHER
Table 1 Results of a two-way ANOVA with 5 species and planting

density on biomass, plant height and branch number of M. micrantha

PRI A% ik HHEE  FHM Yy F P
EEL7/h
Bfp 4 7617.40 190435 256.51 <0.000 1
HRE 4 877289 219322 29542 <0.000 1
Prh< e 16 208.02 13.00 1.75 0.067
s 50 371.20 7.42
7N
BFp 4 86816.89 2170422 10549 <0.000 1
B 4 104 87524 2621881 12743 <0.000 1
Rl B 16 16703.89 104399 507  <0.000 1
R 50 10287.70  205.75
IIAEL
L7 4 143.95 35.99 48.81  <0.000 1
HRE 4 275.07 68.77 927 <0.0001
YT < B 16 12.93 0.81 1.09 0.390
%72 Error 50 37.09 0.74

RONEESEZ DY, Wk s mi T,

Z2 B FE AL TR R b A K A H 2 40 1 A BRI

wPVER, BRI, M =M HIEAE B T X

H AT VRS .

22 S5MEVMEARZEE THEEHEHKSHNZG
WEFTLE SRR, Prfh . i 5 B DL Rl oFn

FEL2 B AR XS R H 2 AR = S A AR B S s ) (P

<0.001 )(FR1). filx H 4G B, HOPH0E =5 h247.68
cm; SPREYI S8 H 45 IRF, B 48 0k = 52 2

WRgm, Horp B R ALE Sk H A IR A b
2, A AR R B /N T R oR [ S B R
B3R A TR R AL FRAE MR 5 (£22)

ST (%) iR 28 X A 4 R v L A
UM, 4ARSERNEEEE S50 BR/miNE, Ze I
A8 17 7 Ak B 2H A E 2 1A v R G X6 R 43 i) A1
T7.99%F18.52%, JTLWEESR, HEFH . BEH
IV A8 Ak P21 78 2 14 Bk e A X X BELU) 43+ 5]
AR T 14.75% ., 17.46%F132.22%, BEW/N, JEHE
LSRRI 2 BE A N, 4 AR e R
%, 4B EEA3H1S300 FR/mi, &b BRZH ik H 2k
TSI E A (173.86 cm ) > Z¢ = 1(148.65 cm)
> FFEF(72.79 cm) > BALE (64.15 cm) > B
(57.04 cm), BFE/NTXREE2).

2.3 5%¢$E%E$H§FTXT’&H%%H%& =2
WFTTEE R, Wy A AiAR 23 B X 2 H 26 10 40
KB B0 (P <0.001) , {E4FhFIRE %5
FE HAEXS A 485 1 43R ( P=0.390 )5 A E%@%
D)o FRFHET, BH 0 EE 11,784, B3
RFRFP AL PRLH 30 H 4510 A8, Forh [R) 4% B 2%
T, BRI I AETE TR RN AL BRL A 28 AR
/MF2),
SRS %) oo 28 X A H 4 ) A A Bt
N, YARFERNBRE 50 MmN, IR L R

F2 SMEYMESAEETHHREHNENE. KRS BEHEHN

Table 2 The effect of 5 species in different densities to biomass, plant height and branch number of M. micrantha

2o SEP R /(b m)
0 50 100 150 200 300

G EER v
FI2E3E F. Alexeev 89.82+3.54a 47.09+1.86b 34.96+1.84c 27.54+1.60d 23.29+1.19d 12.42+1.15¢
PASE Y L. perenne 89.8243.54a 42.48+1.71b 26.08+0.82¢ 22.02+1.81c 13.44+1.79d 8.28+1.26¢
HALE A. annua L. 89.82+3.54a 37.35+1.95b 27.95+0.91¢c 20.66+1.29d 10.55+1.14e 9.73+1.43¢
Z=2 = A. clover. 89.82+3.54a 62.84+1.49b 51.53+1.66¢ 43.95+1.31d 38.20+1.99¢ 36.89+1.82¢
SACE TS M. sativa L. 89.82+3.54a 56.98+2.46b 50.54+2.27¢ 39.30+1.69d 31.80+1.36e 30.36+1.12¢

BCH Stk i /om
F2ESE F. Alexeev 247.68+6.52a 211.14+7.28b 185.89+7.88¢ 165.74+9.39¢d 147.92+8.45d 72.79+5.58¢
PASE YN L. perenne 247.68+6.52a 204.44+9.95b 167.05+8.73¢ 145.99+5.36d 63.37+4.56¢ 57.04+£5.22¢
WALE A. annua L. 247.68+6.52a 167.87+9.88b 142.82+8.80c 118.28+9.62¢ 68.62+3.91d 64.15+5.15d

ZL =1 A. clover.
SRACHETE M. sativa L.

247.68+6.52a
247.68+6.52a

226.58+6.67ab
227.90+8.76ab

213.9546.78bc
214.09+7.80bc

196.16+6.33¢
200.06+7.64cd

169.46+5.06d
188.68+7.33de

148.65+5.74d
173.86+6.41d

BH 3 ERURE!
FESE F. Alexeev 11.7840.93a 7.72+0.44b 4.41£0.55¢ 3.65+0.32cd 2.53+0.28d 1.73£0.20e
HASEWL L. perenne 11.78+0.93a 6.64+0.71b 2.78+0.48¢c 2.05+0.42d 1.69+0.47¢E 1.45+0.30fF
WAL E A. annua L. 11.78+0.93a 5.66+0.73b 4.41£0.51b 2.35+0.36¢ 1.80£0.33¢ 1.45+0.21¢
Ze =1 A. clover. 11.78+0.93a 9.75+0.58b 6.64+0.92¢ 5.77+0.37cd 4.21+0.58de 3.61+0.29¢
LAETE M. sativa L. 11.78+0.93a 9.16+0.60b 7.63+0.46b 5.59+0.69¢ 4.84+0.51cd 3.62+0.36d

R P bR, W TR /NG FRRIRFRORTE 5%k EERA RS, RZNE
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24 AEZETSHEMSHEERENZSEXE
RK3IWIR, AFEEET, FH AT =5
BE/NT1.0 (P<0.001) , HBETTYRheE R A
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HAGFRISESVER, ELRETRFNEE B A3 s om
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> BWHTE > =0t 5 Sa S Rh s BE
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22 R AR T R 2 1 3 A B kT,
L AT WA T 48 ) e P TR E R K, 90465
T 4% =M FUEE AR B 75 1058 4 A F R B8/ F0, il
AR B T o . SR O A X A H 2 15
iR TECH 4, e =R B S T/
T H 4. GG BRI, SR sE g7
AR BOTEZHTH R, TE%E ]300 FR/m* i, 454k
A Py s g P AR E R F0, Hodh B A BRI AL
5 B SE A A8 B0 A 2.13 411,90, BF g KT
B3RS . e HH ST BRI A6 X A H A A sE A
AE ST S e 3R Y, HL 2 R AT Te 4 T

.
3 it

BRI B ARG BLAMSE AR LY S i
SRR AT, A S AR 2
T ELAE 55 4 ) b R St S 4 PEHRAE SRR W Bl
ANBAERCAE . PIAMIFFE S AT R 2
ENE VS N VN i YA K o (VSRR
SEAA PRI EX N H A P e, b
TRAEHE | IR =M FIEAE BT AE Bl VR I ARSI R

£ 3 FREZEZGTHEIM S MEMNEXTE, 5 MENMNTESTEEY

Table 3  Effects of different densities on the relative yield of M. micrantha and 5 species in mixture, and competitive balance index

(calculated for competition species vs. M. micrantha)

p— SEA IR (BRem™)
50 100 150 200 300
B 4R R (RY 1)
L3 F. Alexeev 0.52+0.042aA%* 0.39+£0.024bB** 0.310.016cBC** 0.26+0.013cC** 0.14+0.007dD**
BB L perenne 0.47+0.038aA** 0.29+0.022bB** 0.25+0.018bBC** 0.15+0.015cCD** 0.09+0.008cD**
WAL A. annua L. 0.42+0.032aA%* 0.310.023bB** 0.23+0.017cB** 0.12+0.015dC** 0.110.012dC**
ZR=M- A. clover. 0.70+£0.046aA** 0.57+0.038bAB** 0.49+0.023bcBC** 0.43+0.020cdC** 0.37+0.015dC**
LT M. sativa L. 0.63+0.043aA%* 0.56+0.032aA%* 0.44+0.020bB** 0.35+0.020bcB** 0.34+0.012cB**
TEEPFIAIS T RE(RY 7, RY, , RY 40, RY 4, RY)r5)
RS F. Alexeev 0.56+0.039aA** 0.50+0.03 1abAB** 0.44+0.019bcAB** 0.39+0.016cB** 0.25+0.012dC**
LSBT L. perenne 0.82+0.061aA** 0.80+0.055aA%* 0.790.049aA ** 0.79+0.052aA** 0.77+0.043aA**
WAL A annua L. 0.800.064aA** 0.82+0.069aA ** 0.71+0.052aA%* 0.70£0.046aA** 0.72+0.046aA**
Z=I A. clover. 0.48+0.032aA%* 0.49+0.035aA%* 0.47+0.029aA ** 0.53+0.038aA** 0.53+0.046aA**
LTS M. sativa L. 0.34+0.023aA%* 0.34+0.020bAB** 0.310.020bAB** 0.31+0.017bAB** 0.41+0.023bB**
ST HHREI(CB)
2L F. Alexeev 0.07+0.006dD** 0.24+0.023cC** 0.37+0.029bB** 0.410.023bB** 0.59+0.041 Aa**
BB L. perenne 0.56+0.023¢E** 1.02:£0.017dD** 1.180.029¢C** 1.66+0.029bB** 2.13+0.017aA%*
HAEHE A annua L. 0.65+0.015dC** 0.97+0.026cB** 1.13£0.012bB** 1.78+0.026aA** 1.90£0.092aA**
= A. clover. -0.37+0.012¢E -0.15£0.014dD -0.05+0.006cC 0.22+0.017bB 0.38+0.014aA
LI ETE M. sativa L. -0.62+0.012¢E* -0.49+0.009dD* -0.35+0.021cC* -0.13+0.012bB* 0.18+0.09aA*

o FORRY )y, RYr, RY,, RY, 0, RY, o, RY s 5 1HES . CBHOHEASTBITEP < 0.00 1 /K- 125 5 BE M 4" FRCBYOLERTEP < 0.057K -1 22
SREE; F—1T8UER /NG FRA RS %K 2R AR, REFEARRAEOUKE EERAEE, RN BE
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Effects of 5 Species and planting density on Mikania micrantha H. B. K.
growth and competitive traits

XU Gaofeng, ZHANG Fudou*, LI Tianlin, SHEN Shicai, ZHANG Yuhua

Agricultural Environment & Resource Research Institute, Yunnan Academy of Agricultural Sciences, Kunming 650205, China

Abstract: In a greenhouse, an additive design was used to determine competitive ability and competition relationship with the
monoculture of Mikania micrantha H. B. K., Festuca elata Keng ex E. Alexeev, Lolium perenne, Artemisia annua L., Alsike clover.,
and Medicago sativa L. and mixed cultures of M. micrantha and other 5 species under different planting densities. The results as
follow: (1) The biomass, plant height and branch number of M. micrantha seedling were significantly inhibited( P < 0.001 ) by 5 test
species and different planting densities. The interaction between species and planting density has a significant effect of the plant
height on M. micrantha, but no significant effects of biomass and branch number. (2) Among the 5 species studied, the inhibitory
effects of the biomass, plant height and branch number on M. micrantha were Lolium perenne > Artemisia annua L. > Festuca elata
Keng ex E. Alexeev > Alsike clover. > Medicago sativa L.. (3) The RY values of M. micrantha, when mixed cultures with 5 test spe-
cies, were significantly less than 1, which showed inter-specific competitions of 5 test species to M. micrantha seedling were stronger
than intra-specific competitions. The CB values of Lolium perenne, Artemisia annua L. and Festuca elata Keng ex E. Alexeev. vs. M.
micrantha were significantly greater than zero of all test densities, which showed the competitive ability of Lolium perenne, Ar-
temisia annua L and Festuca elata Keng ex E. Alexeev was stronger than M. micrantha seedling. However, the CB values of Alsike
clover. and Medicago sativa L. vs. M. micrantha were greater than zero only the planting density over 200 and 300 plant /
m? respectively; which showed at low density, competitive ability of Alsike clover. and Medicago sativa L. was weaker than M. mi-
crantha seedling. Obviously, Lolium perenne , Artemisia annua L and Festuca elata Keng ex E. Alexeev have strong competitive
ability, which were hopeful to develop the replacement species to inhibit the growth of M. micrantha.

Key words: Mikania micrantha HBK; Festuca elata Keng ex E. Alexeev; Lolium perenne; Artemisia annua L.; Alsike clover.;

Medicago sativa L. Replacement control
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