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Abstract: A simulation experiment under natural condition was conducted to study the dynamics
of biomass accumulation, biomass allocation percentage, biomass ratio, and morphological traits
of Allium cepa var. proliferum at different plant densities (36, 49, 64, 121 and 225 individuals
-m™), aimed to analyze the effects of density-dependence on the biomass allocation pattern of
A. cepa var. proliferum. With increasing plant density, biomass was allocated more to
above-ground part, leaf, and sheath, but less to below-ground part and bulb, while the blomass
allocation to root biomass remained constant. The biomass ratios of above- to below-ground parts,
sheath to leaf, root to sheath, bulb to root, bulb to leaf, bulb to sheath, and bulb to shoot exhib-
ited apparent density-dependence, but the ratios of root to leaf and root to shoot remained un-
changed. With the growth of plant, the ratios of sheath to leaf and bulb to root increased gradual-
ly, ratios of root to sheath, root to leaf, and root to shoot were in reverse, ratios of bulb to leaf,
bulb to sheath, and bulb to shoot increased after an initial decrease, and the ratio of above- to
below-ground parts decreased after an initial increase. Plant density had significant negative
effects on specific leaf area ( P<0.001) , positive effects on leaf area and root length ( P<0.05) ,
but less effects on specific root length (P>0.05). All the results suggested that intraspecific
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competition exerted great influence on the resource allocation inside plant bodies. In response to

different plant densities, the biomass allocation patterns displayed plasticity. With the increase of

plant density, the photosynthates allocated more to above-ground vegetative organs, with the cost

of decreasing the photosynthates allocation to below-ground asexsual reproductive organ. It was

appeared that the “optimal partitioning theory” was only applicable at the absence of plant com-

petition between individual plants. When the competition between plants was present, the popu-

lation density and density-dependent regulation were the important factors determining plant bio-

mass allocation pattern.

Key words: Allium cepa var. proliferum; available resource; biomass ratio; competition; re-

source allocation ; selection pressure.
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Fig.1 Effects of plant density on dynamics of biomass accumulation of above- and below-ground parts and organs of Allium

cepa var. proliferum
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Fig.2 Effects of plant density on dynamics of biomass allocation ratios for Allium cepa var. proliferum

®1 AEAZRETLRERELEYESELLFHSHEZEXRAOPEGEHEE
Table 1 Simulated models on relationships between ratios of biomass allocation and time of Allium cepa var. proliferum
PR H H I 4y z #
a b c r
i DI y=ax? +bx+c —0. 0002 0.0128 0. 1469 0. 998
D2 y=ax® +bx+c -0. 0002 0.0145 0.1376 0. 995
D3 y=ax® +bx+c -0. 0002 0.0151 0. 0922 0. 969
D4 y=ax +bx+c -0. 0001 0.0107 0.1733 0. 892
D5 y=ax® +bx+c —-4x107° 0. 0030 0.3267 0.968
Lic) DI y=ax® +bx+c -2x107° 0.0013 0. 0620 0. 652
D2 y=ax +bx+c -3x107° 0. 0023 0. 0502 0. 948
D3 y=ax® +bx+c -4x107° 0. 0030 0. 0304 0. 964
D4 y=ax® +bx+c -3x107° 0. 0023 0. 0524 0. 962
D5 y=ax® +ba+e 6x107° -1x107° 0.1017 0.788
R D1 y=ax+b -0.0013 0. 1289 - -0.990
D2 y=ax+b -0.0014 0.1320 - -0.997
D3 y=ax+b -0. 0007 0. 0947 - -0.955
D4 y=ax+b -0.0012 0.1161 - -0.973
D5 y=ax+b -0.0012 0.1276 - -0.935
fi 2% DI y=ax® +bx+c 0. 0002 -0.0127 0. 6617 0. 980
D2 y=ax® +bx+c 0. 0003 -0.0167 0. 6994 0. 999
D3 y=ax® +bx+c 0. 0002 -0.0185 0. 8008 0. 985
D4 y=ax +bx+c 0. 0002 -0. 0132 0. 6790 0. 889
D5 y=ax® +bx+c 7x107° -0. 0042 0.4819 0. 890

D1.36,D2:49,D3.64,D4.121,D5.225 # - m2, n=30.

MEYIE 3 ) 6.00 1,51 13,12 H10.96 g, 73 5
Y (21,59 ¢) 1 27.8% 7. 0% 60. 8% FlI

4.4% 5T AR Z o 0.53, ] WAL
Z4 AR L [y bR A 4 A AR W i L AR
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Fig.3 Dynamics of biomass ratio between different parts of Allium cepa var. proliferum in response to different plant densities

D1.36,D2.49,D3.64,D4.121,D5.225 ¥k - m™2,
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Table 2 Simulated models on relationships between biomass ratios and time of Allium cepa var. proliferum

wE L wE EYEpy: z %
a b c r
/45 1o DI y=ax+b -0.0150 1. 5546 - -0.958
D2 y=ax+b -0.0158 1. 5492 - -0. 956
D3 y=ax+b -0.0125 1.3191 - -0. 882
D4 y=ax+b -0.0144 1. 3374 - -0.919
D5 y=ax+b -0.0148 1.2940 - -0.916
R/t D1 y=ax+b -0. 0037 0. 3739 - -0. 895
D2 y=ax+b -0. 0035 0. 3686 - -0. 908
D3 y=ax+b -0. 0026 0. 3095 - -0.928
D4 y=ax+b -0. 0038 0. 3595 - -0. 990
D5 y=ax+b -0. 0027 0. 3238 - -0.929
MR/ Lt D1 y=ax+b -0. 0029 0. 3004 - -0.917
D2 y=ax+b -0. 0028 0.2975 - -0.920
D3 y=ax+b -0. 0021 0. 2504 - -0.926
D4 y=ax+b -0. 0030 0.2835 - -0. 982
D5 y=ax+b -0. 0024 0. 2597 - -0. 949
=5/ L D1 y=ax” +bx+c 0. 0016 -0. 1110 2.9897 0. 989
D2 y=ax +bx+c 0.0018 -0. 1205 3.0575 0.999
D3 y=ax +bx+c 0.0017 -0. 1309 3. 6825 0. 987
D4 y=ax® +bx+c 0. 0010 -0. 0802 2.7298 0. 902
D5 y=ax +bx+c 0. 0009 -0.0708 2.4018 0.921
25/ 1 - 1 DI y=ax +bx+c 0.0012 -0. 0827 2.3088 0.985
D2 y=ax’ +bx+c 0.0014 -0. 0934 2.4113 0.998
D3 y=ax® +bx+c 0.0014 -0. 1059 2.9690 0. 994
D4 y=ax +bx+c 0. 0008 -0. 0668 2.2027 0.941
D5 y=ax® +bx+c 0. 0007 -0. 0557 1. 8829 0.961
25/ Hi ke DI y=ax’ +bx+c 0.0043 -0.2673 9.6176 0. 934
D2 y=ax® +bx+c 0. 0059 -0. 4014 11. 3000 0.992
D3 y=ax® +bx+c 0. 0070 -0. 5420 15. 1900 0.990
D4 y=ax® +bx+c 0. 0047 -0. 3789 11.3130 0.999
D5 y=ax® +bx+c 0. 0030 -0. 2458 8. 5296 0.977
b/ H D1 y=ax® +bx+e -0. 0005 0. 0389 0.1543 0. 994
D2 y=ax® +bx+c -0. 0007 0. 0495 0. 0462 0.995
D3 y=ax® +bx+c -0. 0007 0. 0530 0.1322 0.992
D4 y=ax® +bx+c -0. 0005 0. 0462 0.0423 0.952
D5 y=ax® +bx+c -0. 0006 0. 0489 0. 0884 0.978

D1:36,D2:49,D3:64,D4:121,D5:225 £k - m™*, n=30,

3 ANMURBFAEE®REZEENTHSEEEVE L RN
Table 3 Effects of plant density on biomass ratio between different parts of Allium cepa var. proliferum during four harvest
time

fif 39 R/ H i/ H R/ H WA ER SEZE/RE BRZR/H BEER/RIE BRZR/MEH M bE/M T
Tl 0.008 * * 0. 081 0. 097 0. 092 0.000* * 0.001* * 0.000 " * 0.000* * 0.004 " *
T2 0. 090 0. 080 0. 097 0. 094 0.034* 0.014* 0.000 " * 0.000 " * 0.000 " *
T3 0.007 " * 0.016" 0. 081 0. 066 0.058 0.033* 0.000 " * 0.015* 0.000 " *
T4 0.009 " * 0.022" 0.072 0. 053 0.006 " * 0.004 " 0.000 " * 0.000 " * 0.000 " *

P<0.05; = = P<0.01,
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x4 TEAEMEBEENIESHEERZMHNERERTZE
ST

Table 4 One-way ANOVA of quantitative characters of Al-
lium cepa var. proliferum under different densities

SRy PRI AR i d.f. FA{d PH

I isSN 9 30.53 0.000* *
HEAR 9 3.65 0.052
T T AR 9 2.98 0.043 "
L TR 9 22.73 0.000* *
ek 29 22.32 0.000* *
7= 29 30. 61 0.000* *
= SR 29 14.05 0.000* *
ST EERL 29 1.63 0. 400
Sy BETE 29 136. 05 0.000 * *

* P<0.05; * * P<0.01,

x5 EMTESAEZHEERNEXRSH
Table 5 Correlation analysis of plant density and quantita-
tive characters for Allium cepa var. proliferum

A A i R i d. f. Pearson #f5& R %L

I iiS N 9 -0.800 " *
AR 9 -0.251
TP 9 -0. 449
[FALRTTEA 9 0.827**
LWERIS 29 0.924**
P 29 0.854**
25 H A 29 -0.841**
SYBERL 29 -0.243
Sy BEE 29 -0.990 " *

* P<0.05; * * P<0.01,
3 it

Poorter Fll Nagel (2000) ¥ i, I A& i A M1 9
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M) BIPE e e PR T 19224k, — Bl Sy Hy B A
FIPLIE (Weiner,2004 ) B X #1588 KV XS 59
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T AR R 2 (IR 2K A AR
FRZAE R, M Y AR AR B M AR 19 77 & ( Johnson &
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DITERBFFORT | S oAb 70 e BRI 14 oK 5 1 4B AR AR
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FEHUK ST HIRE ST AR 1 4E 4 0% DL AR 1 S 5 R
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