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Module biomass of Ageratum conyzoides populations in different habitats
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Abstract: In order to investigate the growth characteristics of invasive plant Ageratum conyzoides at the level of population
module, and understand its survival strategies and invasiveness, the module biomass, the correlation among module biomass
as well as, the ratios of reproductive module biomass/nutritional module biomass and of root/shoot were measured to
determine its module biomass allocation in four different habitats (i.e. I front or behind house, II vegetable farm, I
orange orchard and IV roadside). The results showed that, the module biomass of A. conyzoides in different habitats was
different but it had same trendency, i.e. stem>leaf >root>flower and fruit. The total biomass and the biomass of stem, leaf,
flower and fruit in habitat Il were the highest, the lowest in habitat IV, and there were significant differences between these
two habitats (P < 0.05). The subsequence of module biomass allocation was inconsistent with that of module biomass in
different habitats, and the differences for the former were less than those for the later. The ratios of reproductive module

biomass/nutritional module biomass in four habitats followed as the subsequence of IV>1I > Il > I , with the values of
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0.069, 0.061, 0.050 and 0.042 respectively, the root/shoot ratios followed as the subsequence of > I >IV>1I , with the
values of 0.211, 0.179, 0.154 and 0.090 respectively. There were highly significant positive correlation between plant
height and module biomass, among biomass of different modules of A. conyzoides (P < 0.01). For the correlation between
plant height and module biomass, the correlation between plant height and stem biomass was the strongest with the
correlation coefficient of 0.525; for the correlation among biomass of different modules, the correlation coefficient between
stem biomass and leaf, flower and fruit biomass was above 0.900. The differences of module biomass, ratios of reproductive
module biomass/nutritional module biomass and root/shoot of A. conyzoides in different habitats suggested its strong
phenotype plasticity and adaptability to heterogeneous habitats, which may enhance its invasiveness. The same trends and
relatively lower differences among module biomass of A. conyzoides in different habitats indicated the relative stability of
biomass allocation patterns. The highly significant correlation among the modules of A. conyzoides population showed its

integrity strategy of survival.
Key Words: habitats; Ageratum conyzoides; population module; biomass allocation; invasiveness

SR A BRI H bR 2R AR BT, B B0 038 P BT T R T b ) S A Sy AR
AT IAVERG R 1 A W0 AR FR G 38 R 7, A5 B AT B S A A 2 0 R S A A B2 DTG o 4 B I
F14 b B FRU RS I 2R AR i 28550 oy T R A T 9 5 i e 1) DI R, R AT iy B AR )
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E, J& W 2= KU PR A SRR DGR R R T AR R 17.1—18.6 °C A ¥Rk N
1487 mm, HA U5 FHEA 2R ToRE I S S
1.2 W5k
121 Bkt

2012 4% 9 A 2 10 A W], 76 i i A 0 St b, FRELr s 6 500, o Sk B e i )= 5 SR el b A el | i
WA ERER LR 1, BAAESES N T m x 1 m R BT RIEEA/NT S m, WA BT
LSRR AR R 7R B R 7 hBEHLR 52 10 BRSEHE MY ELT AT FH /N Sk /NI 45 T B AZ I 8 4
PR, RS R HRE R I e R e DU B R IR0 1 B R R R AR R BB A A S e &, KR i a4
ARV L, PhVE T B AR OAR (25 it AEARAEERE 208, 4 7 70 C P LT 2 iEE , H T R FE
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Table 1 Conditions of four different habitats
- IEFEMET Physical and chemical properties of the soil

. T ; - )
» SHAR . W . HHUR
A5 i Major , Skt ,
X Environmental K Cation exchange ) Organic N/ P/ K/
Habitat type .. associated pH ) Water
conditions capacity/ matter/ (mg/kg) (mg/kg) (mg/kg)
plants content/ %
(emol/kg) (g/kg)
o [ . R ( Clinopodi
UBiRE K, M e R e
[ front or A R B, O IR ’ 8 7.28 27.99 2.87 23.10 105.40 26.58 58.99
. ( Phytolacca
behind house — .
americana )
I J% ( Digitaria
1 32l B ETE—BN  sanguinalis) , BT
1 * bl f [, AFHEZHE,  (Cyperus rotundus) , 6.57 59.88 1.95 29.40 126.66 37.24 44.52
TEEDEEI e HEHH (Salvia
plebeia)
T A% AR B, B2 B (Digitaria
IS s e 6.96 42.00 1.75 20.47 100.52 22.80 36.45
1T orange orchard /b LI sanguinalis)
1977 #R ( Cynodon
dactylon) , 7% 0> YE T
¥ (Alternanthera
IV &3k RN &+, % philoxeroides ) a1
. o ’ 7.35 61.94 1.09 1.22 62.26 20.68 55.43
IV roadside JeB MR (Artemisia argyt) ,

bl
( Kummerowia

striata)

WE pH KL N 501

1.2.2 FdEab s
K Excel BAFHEATHAREALEE | IF32 FH SPSS 19.0 Seit 8447 5 [ K Jy 22087, >R Duncan #6567 i#F
17255 BT, R Pearson AH GG 615 43 B i 21 il e 2544 424 1] B AH S

2 ERG5S

2.1 A[EABET PELLEG R AL {9 A= )

2 WK TAFASE T LSRR PR R i, AT R RAESE T S AR Y AR R 22 5, 2R
355 11 S Dl i P9 £ ) bk S A Wi iR, O 10.86 g, IRZ W AESE | Br iR e (R Z (e A 35 22 5%, AR 05
1035w A8 WA B (6.50 ¢) AV i (1.92 ), fe/NAESE IV A9 B AR W48 A Joe i 2R 58 11 2R W04 1)

http ; //www.ecologica.cn



8 JEe A5 ANRIARSE N AR LTS ARG A 4 o0 P e 2605

17.68%, =55 1 BRI ERK(1.17 o) BE S THE 3 MR (P <0.05) 4 IV H/N0.25 ¢) AU
BT 21.37%, A58 925 LR A i B i R (43910 5.61.3.79 .0.71 ), A8 IV B4 /N (439 R
0.78.0.75.0.14 ¢) , & Z M A B 25 (P < 0.05)

x2 AREETHOITMBEGENEDNE
Table 2 Module biomass of Ageratum conyzoides populations in different habitats

AR

et} A Yy EA Y A 4y . MY
. . R R Flower and fruit .
Habitat Root biomass/g Stem biomass/g Leaf biomass/g . Total biomass
biomass/g
I G5HiE)G T front or behind house 1.17+0.12a 3.74+0.48b 3.21+0.36ab 0.44+0.10a 8.55+1.02ab
IR T vegetable farm 0.75+0.08b 5.61+0.72a 3.79+0.39a 0.71+0.13a 10.86+1.28a
M##FE I orange orchard 0.89+0.11b 2.63+0.49b 2.49+0.40b 0.49+0.10a 6.50+1.09h
IV IV roadside 0.25+0.03¢ 0.78+0.07¢ 0.75+0.07¢ 0.14+0.02b 1.92+0.17¢

FHRARF/NG FRFREF B E (P < 0.05)

2.2 OR[AVAEE T RELLa AL R 0 A 4 & 43 B LE

ANTFVAEBE TS LTS AR (0 2R Py i 3 B LU L3R 3 AT UL AN [R) AR B ek 20 6 0 A 5 ) 42 A 40 it 43 T )
FEE—E 25 5% o A1 TR [l ek 0 6 o R ) A2 AR AR i 2 4 i o3I A 35 T 58 el b 1 25 A i o3 B B A B2 1V %3
A8 S My A B e K, 4 M 17.19% 41.77% 49.01% F1 6.20% 5 111 A= 55 1 J 21 265 Feh B AA) 2 AR T I 24 By 4y
fic Az 35 A 25 A4 W e A e S AR 858 1 5 A 2 5 A A6 SR AR 9 5 20 il e /N, 20 R 8.09% 38.25% ,35.31% FlI
3.91%, Hi KM S5 5/ MEZ A B 25 (P < 0.05)

R3 TRERETHASIMHEGENENES L

Table 3 Module biomass allocation of Ageratum conyzoides populations in different habitats

ek A= Wy 53 e R AW AL A Py i 4 iC AR AW e

- lﬁ?t‘t Allocation of root Allocation of stem Allocation of leaf Allocation of flower
abta biomass/ % biomass/ % biomass/ % and fruit biomass/%
I B5Hi)2EJE T front or behind house 14.95+0.61b 42.19+0.83b 38.96+0.82ab 3.91+0.05b

I 3%FE 1T vegetable farm 8.09+0.05d 49.01x1.25a 38.25+1.09b 4.66+0.47ab

MA%FE T orange orchard 17.19+0.64a 35.51+0.94a 41.77+0.98a 5.54+0.60ab

V4 IV roadside 13.10+0.70c 41.83+1.59b 38.87+1.32ab 6.20+0.70a

2.3 RIS T 21 il Bl R S SRR A A i L

1 WoR T AR AESE T M2 A B A S B SR A Wi Lo, 7T L, 4 FhAEBE N LU (H A2 A —
ZE5¢ AU T Bl Ia AZESE IV BRI Z BIAEE 225 (P < 0.05) o 4 FAESE T 0 Ba A 145 8 3744 14
AW RNTFARI IV ST > 1> T, HAE 2514 0.069 ,0.061 ,0.050 F10.042,
2.4 ARFEIASET PELLHI R L

ANV AESE T 2T i Ap AR e L DL 18T 2 AT D A [ A 5 (0] ek 21 86 R AR el LU A7 B 35 25 5 (P < 0.05)
A 355 T A el P20 i R AR T8 He B R, Z SR R O AR 85 T B R R A= 55 IV i 1 A Ak 555 1T 3% bel 3, HoAE 50 591
0.211.0.179.0.154 F1 0.090 , fx K AH S e /IMEL Y 2.344 %,
2.5 FELUETFPRE A A A 1 i 0 AR OGP

4 WIRT PELLETFIEE S A AL W RE AR DG . AERR = B AR 25 i SR RIS AR ) (R A A
IEHIZE(P < 0.01) , H 524 28R K, 0.525, AR 525 b 2858 A8 LU bk 1A
FETERE B IEAH S (P < 0.01) , H 5 A= 9 it 19 AH 56 R B K, 5 0k & B9 AH 56 R 8RN, 43 51k 0.876 FiI
0.183, ZEAWE 5 HEMIAY R MBAAAEN B3 EAE(P < 0.01) , 255 5t A6 F R A 9 & [a]
FHOC R B R TF 0.900, B S e A Wi AESRAE Y 5 e A A P i (B A A 2 0
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IR (P < 0.01) , HM AERAW) -5 SR YR E] AR SC R B4R T 0.980,

2 0.09 0.25 ¢
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1 AEEETHASTMEEEGNG/ EFGGENSLL B2 AEERETHOEMENIRELL
Fig.1 The ratio of reproductive module biomass to nutritional Fig.2 The root/shoot ratio of Ageratum conyzoides populations
module biomass of Ageratum conyzoides populations in different in different habitats
habitats

LBz a ; 1 5ebel s ; WA Bl IV i, AR /NS P i3 22
FRE(P < 0.05)
x4 MAEFHREEOEEMENBEXE

Table 4 Correlation among module biomass of Ageratum conyzoides populations

PR

o L7 = A Yy ZEA Y A Yy Flower and MY
Module Plant height Root biomass Stem biomass Leaf biomass fruit biomass Total biomass
¥R E Plant height 1 0.183** 0.525** 0.427 ** 0.367 % 0.464 **
AP Root biomass 1 0.766 "~ 0.876 " 0.691 ** 0.846 "
25 W4 Stem biomass 1 0.943** 0.900 ** 0.986 **
A=) & Leaf biomass 1 0.847 ** 0.982 **
LY Flower and fruit biomass 1 0.904 **

B A9 Total biomass 1

w x FORBCEEAHIE (P < 0.01)

3 iTtig

FYITEARFRI B P A OS2 B 1, i BROGRR R Ky 8 35 S W S A s S5 B AR AT A7
FE2e Y AR FAAEY) Convolvulus demissus TEBUE AR , HXF 25 A9 A4 Wyt /e o0 &2, i e T2l T
HAHR A AR ECE £ 7 6%—80% Y% YL FE N , KM L BB ( Fagus sylvatica) L I35 9 A4 77
9 1.7—261.0 ¢ N[E AIEIREE ST WL (Hllicium difengpi) %11 A= W) 2 BOAFEAE 25 5 IR 3R 20 K F
(KRB HHLT & =N 1.05%) I, A9 bR/ 968 b 38 K, 5 3% 43 K (A K £ HL & & ik
40. 4% ) B, A= i LN Y ASTR) A 358 TR o 20 i B A5 AL R A W AT AR 25 5, 3 B M T T A R AR
%ﬂﬁﬂ?ﬁﬁ%i%ii@%k P& B RN PR Z AR B 3 25 R W R SR A 1Y 5.66.7.19 .5.05 i1 5.07
¥, X AT e S A A 35 N RIS T KA 56 R AR SR el b B AT 5 v B B g, AR LT 35 o = 3 29.40
g/kg Lhﬁ%ﬂﬂﬁ%*%ﬁﬂ’ﬁ SRR AR A 4, TS0 H R AU & =AU 1.22 o/ke, IRMEN ALY 19
KALHEF TR0 XFPASEIAESE T T R AR (A W it 22 55 s T ek 0 8 2050 5 114) 9 780 ] 98 ek AR 0 S o
RBEBE P NI AE — R Lo T HAMRBET) . 1 A0 14 1 A 4 i 43 BE B ROSR A7 AE 22 57, (BN F AR X
N AR 2E 5 BRAR A Wi A BE LU AN R TR A3 N 25 RN SR AR 4 o 2 B L P e R X d /ML A 85340/
F 1545, BRI AR B B &M AR P 2 e o 2 i S M S AR L | S SRR 1) % 1 20 2] 45 A6 12 ) A 4y
B =X AR X R e
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ARV ST L8] BHEa W AE W A Be Ll 3.91%—6.20% , EHHA 1 5 B Fe g - LE W it Lo oy
0. 042—0.069 , W JPELT 50 75 S5 F 1 (4 26 ) o3 AR X 85 /0, 38 AR T ) b B4 4 B AR AL ) B 5656
(Aster subulotus) (23.8% ) "' FIKIRIEHE ( Bidens frondosa) (22.68% ) 7" {E EHE M AU M) A0 i . R 2T 0 7
A BT EEAHXT BRI (#) | BRI 5 E FR A R A i FE A AR B, 78 SR AG 1 v 43T L 9 RH X 4 v
(6.20%) . HIRRELIHIFEALIT 1A ik o3 e L BB AIG , (E PR LT i R 4/, TR EE AN 29 0.12 ¢, Rk
P i bR R, FLELLE R B R R s R B R R 0k 97.6% 7 [RlB, 2180 AR LA PR
B R B R HA B 0 8 R AR ZE T L AT PR A A E AR T R AR AR IS T SR SRR R T AT
a5 R H JE A RE ), 3 HAE S R n AR B v i BRI 1 kA

L) A b= A 0 i Rt A e 22 ] AR DG Pk VR 220 5 i B A A AR A R L AR e L 2 AR ) A
b b 2 PR A3 BRI LT R AN R A B A T MR E A AR R 2 S G I R e B K
S el 1 AR S LU B/ N, BT S 5 A 1Y 2.34 A% R Bl 0y AR T 5, O T RS A K TR A K L
FEUMEMR R AERKERAMNERZ —, TEHRET, MY 0 MAE R A Y Convolvulus
demissus'™  ARA KLY E KR Jatropha curcas'™  ANAZ MY Berberis darwinii*® F135 15 4 W) ¥ 2 ( Malcolmia
africana ) 5 REE ( Ceratocarpus arenarius) TS ) A A BRI D TS B B0 IE

FHICHERG IR ZE B | I 2T ] P 25 A A5 ) 1) LA S A5 A AR W it 5 Pk e () AP AR 25 T E AR G . 7R IRAZ
B4 A 35 v, ke e RS A 2 A i 1 9 56 R R A A TR e R B 2 ik o 5 25 A i i R S
ek MOCRECN 0.525, AMRHPETE %561 KARIEET F/NMEILBEE ( Gaura parviflora) ' Y1324
IR ARSCHE . TERELLRIA 25 i S AR SR AR W) i A DG Dy T, 25 AR ) i 5 AE R AR i WA DG PR ACR AR OC 2R
HKT 0.900, BIRTEAZAEYETIL 561 KRB E T RUNME LB ( Gaura parviflora) ™ H 45 ¥4 18]
WAFTE W 5 AH DG (EIX 8 A ARAE W) 25 A 1] B A DG M I T AR SR B MR — g AL, 3 P BE S5 A7 400 9 A ) e Pk
R TR A S5 1 e B A G

L5 L RTIR  MELLE PR A AR i B R SR BRE LU AR AN [F] A 858 T B 22 5, s 1 AR
A 1) R AU AT S P AR IS W OB T RER IR TR A RIEII AR . BELLRTAR R AR T S A i 3R
IR B AH R RN SRR 8 IS AR it o BC 25 57 SR 1 2o b 0 26 ) 1 - B ASE S AR A R AR e 2 o Tk 1 ) 5%
R 0 35 A DG S s 1 A 4 1) ) 55 3 K R S A A 1 A A7 SR
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