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Biomass Allocation on the Modules of Aster subulatus
Michx. Population at Flowering Stage
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Abstract; The biomass of root, stem, leaf and flower, as well as the relationship of biomass allocation were
studied from 60 flowering plants of Aster subulatus Michx. in the field. The results showed that the module
biomass of 4. subulatus was decreased in the order of stem > flower > root > leaf at flowering stage. Their
variation coefficient was 57.15%, 64.66%, 57.65%, and 55.2%, respectively, which exhibited high phenotypic
plasticity. The variation coefficient of biomass ratio was higher in flower than in other organs, which showed that
this weed had high ability to adjusting reproduction allocation. Plant height had significant positive correlation with
each module biomass and increased in the power function with the latter increment. Biomass allocation of flower
had significant positive correlation with total biomass, but did not that of other organs. The biomass allocation was
transferred from nutrition module, supporting module and photosynthesis module to reproduction module. In
summary, 4. subulatus had better assignment strategy for resource and stronger adaptive ability to heterogeneous
environment,
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EhTE K %% (Aster subulatus Michx.) 355} 56
B—FEEEREY, FTIEN, EREE AR
WE 28 OLH WML IE. 8% T+214
X, BREEIRABREY—, 45T K56 7T 2 W
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1.1 FEMEER

PR X BRAE) T HobR T 7 B R RO LK, AR
£109°36" ~111°29',Jb45 24°15" ~26°23", ¥ 143
R 150 m, J& WA BIEERNSE, SER
MBI, EBEL 19.3C, H T4 1465 h,
RIS 1900 mm™ . FERTE AR L,
TEE LLIAE 2 B A EE #8 1 31(24°59 N, 110°20'E)
BEEFEM, ERLZY 150 m, B B L 100% , Hp
B &5 SR B R 95% UL B, FPEEE
BmER 125 Hf m® , AP EFERFERE
( Paspalum  thunbergii ). A WK ¥ ( Casuarina
equisetifolia). T J& (Deyeuxia sanguindlis). J1 7 13
(Cynodon dactylon) . 58K (Poa annua)® ,

1.2 BU#E

2008 4F 6 A 4hIE R38N, ZE e P BE L
WE 1041 mx1 m B/MES, B BRI 6 1
FIHERR, 2L 60 #R, MEBEBHRNRE, BHBRL
iIEH, BRAR LW+ —EFRILEE, KPR
EHEMBERE L, h TS HEKRR . ZE 1R
HFHRESE, M ARE,ECTHREEE, K
BB R 1/10000 B RV BEHRBIFRE

1.3 BiEabE

ARG LR S ZREEMENE
SHAEREM B RNBERR. BE—HHE
YR = GRA A Y1 B b 1 e R AR Y Bk
Yrg) x 100% . FH & KX AE A5 /MELR B B LI A
AH SRR K /NE AR MR BHAR SR
BMK AL ; FIAm 122 (SD) K B AR 14 268 3 78 7
B R RE(CH AR A R R, A&
AR Y& BLZ B X RE S & B R E
RS I EBRRY AT EHL R y =a +brx,
TRy =ax’ , IEERE y = ac™ BRI [ 1T 43477,
HExUREE I HEERHABEE, R SPSS
12.0 HEA7THE MR IS J B 5 23047
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2.1 FHRGHEBIFE

M 1 T, 60 ¥RIFIE B 45T K F6 A BRI
BH93 ~162 cm,F1 128.25 cm; MEEYE N
1.59 ~37.50 g, F¥ 1543 g, ZHHFEWER/PDY
E>H>W >, HEBER RGN 57.15% .
64.66% 57.65% 1 55.2% , ¥ i1t 50% ; LY &4
BERNRZE>TE>B >, HERZRESHH
7.84% .21.4% .19.57% 1 22.27% ,

22 MEEYESHEMEENXR

HHRER IS A E R T4 R B, ST K 56 T
BB X RN EYE SHAKREEBEK
BERIEMRXRRP<0.01), B AR R HE R
BIFRAE D, HUAFRILEK 2, BEd&FUEH
2 b (B R/ TT LA S Bt 454 14 e A AR v B 9
LM, ERSERER. ZE N EEEYEN
B 27 Rk BT m, H b E 2 7% 0.1543
0.1705.0.1618 F10.1185, W& H LA B #b 4 X3 HE Rk
FE R ZERRERINZE > 1 > 8 >k,
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Table 1 Quantitative characteristic of different modules in 4ster subulatus population
BRE B/ME ¥y TREH
Max. Min. Mean + SD CV (%)
W4 YE Module # Root 3722 0.1233  1.5760 =0.9086 57.65
biomass (g) 2 Stem  20.9471 1.0526  8.697 +4.9699 57.15
i Leaf 3.6421 02423 13483 £0.7443 552
A Fower  10.734 0.1629  3.8099 +2.4636 64.66
BAEYE Total biomass (g) 37.4973 1.5882 154312 £8.8042 57.05
HEARR Plant height (cm) 162 93 12825 +17.45 13.61
A& 43P Biomass # Root 14.86 602 103754 £2.0304 19.57
allocation (%) 2% Stem 66.31 4633 56.63 +4.44 7.84
it Leaf 15.7 535 921205 2227
i Fower  33.18 10.26 23.8+5.09 214
n =60
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Fig. 1 Relationships between height and biomass in different modules of Aster subulatus
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A, BARBEP>0.05); M FEKEY RIS B
EYR A ZEBER R RXMIEMKXR(P <
0.05), FE& BAEYME N ENNERREIL 2N
(B 2a,2b); ZEFIH B =Y B B SR Y& 57
FLER BEAMARRRP<0.01), EfIREELEY
B IrBLH3 i DL 4 R HOE KRR (A 2¢,2d); 1R
EYENSTSHEYESMEAHERLR,BAE
ZP>0.05), KA RRE 2, MHESEEYE

AYHE R B AL (P <0.01), FEE X EYE S
B3 I LA 48 B R OB PR (B 2e); A= Y1 & 4L
ALY ARAE YR 5 BL R 3 25 IE A
KK AP>0.05)(F2),

39E
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ST AL T MR MR M B S R A
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i 50% , YA A — R B v 4 T S 55 78 A H 2R 9
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Table 2 Correlation models on each module biomass and their allocation ratio of Aster subulatus

BB BEHHE 2 HRERH()
Biomass allocation Stimulation equation Coefficient of correlation
R Root (¥) 2% Stem (x) y =205 44x707% 0.0865 _0283"
¥ =17.702-0.1294x 0.08
y =21.76600834 0.088
B Leaf (x) »=9.3366x"" 0.0019 0.047
¥ =9.95 +0.0468x 0.0022
y =10.0309016 0.0003
# Flower (x) y =14.34957010% 0.0168 ~0.171
» =11.998-0.0682x 0.0292
y=11.638¢00%6* 0.0205
BAHE Total biomass (x)  y=11.053x°%% 0.0108 -0.143
» =10.883-0.0328x 0.0203
y =10.709¢ 09033 0.021
M Leaf (v) 25 Stem(x) ¥ =3.8303x"1 0.0055 0.144
¥ =5.442+0.0663x 0.0206
y =7.0408¢e" 0% 0.0071
# Flower (x) y =43 643570501 0.2837 ~0.546™
y=14.422-02196x 0.2983
y =15209¢ 022 0.2518
B EYE Total biomass (x) y =13.639x %1% 0.2208 ~0399™
¥ =10.63-0.0929x 0.1594
y=10416¢°°%7 0.1429
% Stem () 7t Flower (x) ¥ =127.74x70%%7 0.6082 _0817™
y=73.579-0.7122x 0.6673
y =76282¢ 00126 0.6593
BAHE Total biomass (x) ¥ =59.634x 0% 0.0304 -0.108
¥ =57.469-0.0545x 0.0117
y =57272¢ %% 0.0107
7 Fower () M EH)E Total biomass (x) ¥ =15.013x"™ 02127 0312°
y=21.019+0.182x 0.0971
¥ =20.139%% 0.1152
B Height (v) M4#E Root biomass (x) ¥ =121.82x"1%% 0.5273 0652
y=108.52+12.521x 0.425
y =108.58¢" %"= 0.422
2EAEH1E Stem biomass (x) ¥ =90.548x°175 0.6064 0.695"
y=107.01+2.4417x 0.4836
y=107.31e"91%% 0.4787
M H) 8 Leaf biomass (x) y =124 07501618 0.4456 0.558™
y=110.62+13.078x 03112
y=110.12¢"1%1* 0.3203
48 Flower biomass (v) ¥ =111.56x°1% 0.4449 0.578"
y=112.65+4.0953x 0.3343
y =112.19¢"%27= 0.3328

n=60; " " SFHIFREFEBEP <0.01)
the 0.01 and 0.05 level, respectively.

FMBEP<0.05), ™ and’ present significant difference at



180

18 %

18, 2 70, © 20, ©
- y=13.639 ,\'O‘ 1637 Sy . &
& 18 . .f\;;‘%: g
2 . * =
F 4 s R=02208 p 1&‘,. g 15 .t
e S AT tLis B3 - 00134x 4o
N RN : y=73.579-0.7122 ¢ wg |y=2lT6e P
: ° Capeln et B2 qg. .g\.\.;\
t . g - 4 2 e »
= 6 i - - R =0.0673 Hg R7=0.088 Y
2 2. B
0 g : 1 : . ¢} . :
2 [+ 1Q 20 30 40 10 20 30 40 0 20 40 80
& b - d WA Riomass allocation of stem (%)
= w18
5 . ot
23 L EiR
2% AR — - e .
E L . gz 2 o, o
g PR we 10 S 2]
:,): [ 8 "‘ o
= PR #Hg g L
Z y=15013 ¢ 01701 TE o y=314.42270.2196 «
£ 2 g R*=0.2983
= R’ =02127 "
o ; , o :
o 1 20 A0 40 0 19 20 20 40

SaA A Total biorass (g)

K2

AR STEE Biomass aflocation of flower (%)

Y EFEA MR Y SRR R R

Fig. 2 Relationships among biomass allocation in different modules of Aster subulatus
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P A it 22 i) 2 B AR f 3 PR IE AR DG G R (P <
0.01), HLEAHA AR 25 I S AE Ay B I 5 R K
AR XA AR K AR A Kk
FAAE SR A AR, BORAR Y A 7 9819 SR 2%
Blo BTEERSETTAES 45 A A1 A Wy bk X AFL AR 56 BE 1Y
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Yy HE XA R o B P RE AR o I I 21 g e o A
PR BE AR 204 F Bk, OBk H BB A A o)
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Z—o A SRR G B I B LA D BRI R?

{ELRIE Y, AL 25 IHRIAE PR 2 40 it S5 e Vo 8 1
)28 S 30l AR R 1 52.73% .60.64% 44.56%
F144.49% (3% 2), SR B T8 2R SE A AR A2 55 53 43 WL
KBRS AR e A K AR AR W AE DR
BRR, AR SRR A KT R,
R KBUBY I, B E R W SZ R AT,
RS A A W R SC R A A KWL A
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