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Abstract In this study we investigated resources allocation in intra-inflorescence of Ligularia virgaurea in
different habitats and population densities based on the characters of reproductive allocation that have been
studied. The material we studied was collected from Nima 101°53’ E 35°58" N altitude 3 500 m in Maqu
county Gansu province in the first turn of Yellow River North-East region of Tibetan Plateau. This region
belongs to the alpine meadow rangeland type. The plot contained habitats of different degrees of degradation.
L. virgaurea is a perennial herb of Compositae. The flowering phase lasts from July to August with blooming
starting at the top of the raceme. The frutescence is in September about 10 days. It is the dominant weed in
alpine meadow now because of the toxic milky material selective predation and over-grazing by livestock. The
aim of our research is to reveal the reproductive strategies of L. wvirgaurea at the level of the inflorescence.

During the latter period of seed maturation of L. wvirgaurea in September 2000 we sampled randomly
from three habitats floodland hillside and lowland and two populations of different density in each habitat.
There were 10-16 quadrates per plot 1-3 seed producing ramets per quadrate were sampled and brought to
the laboratory. The vegetative and reproductive structures were separated heated 24 hours in 75 °C drying
oven and weighed using an electronic balance g/10 000 . The ramet raceme capitula of different positions
on the raceme and the number of capitula per raceme were measured. The data were analyzed by ANOVA and
linear regression. The measures are the size of ramet and raceme represented by their biomass mean weights
of capitula the ratio of biomass and numbers of capitula per raceme  the available capitula of top middle
and bottom represents separately the top the position of 1/2 RI and the bottom the resource allocation of ca-
pitula at different position means the biomass percent of capitula /raceme available capitulum means it could
produce seeds unavailable capitulum means it did not.

The results show 1 different habitats or population densities differ in resource investment of raceme and
capitula of different positions within raceme and it exhibits some trends as follows floodland > hillside >
lowland uncovered land > covered land and low population density > high population density 2 although
most of the correlation coefficients are small there are negative correlations between the characteristics of
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racemes such as the size of raceme and capitula the number and mean weight of capitulum and population

densities and no correlations between the size of capitula of different positions within the raceme and popula-

tion densities 3 there is a position-based effect within inflorescences such as the significant decrease in the

resource investment between the early-formed or top capitulum of the raceme and later-formed bottom or middle
capitula of the raceme 4 there are significant negative correlations between the size of the raceme and the al-

location of capitula at different positions of the raceme.
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Table 1  Effects of different habitats and density on resource allocation of raceme in Ligularia virgaurea

Raceme size Capitulum gross weight il b Capitulum mean weight
Plot YS]Z'::EE g ind."! g ind. ! Capitulum number ¢ 100 ind. -
M=+ SD MC M=+ SD MC M+ SD MC M+ SD MC
A 25 3.17+1.54 A a 2.27+0.94 A a 31.84+10.00 A a 7.16£1.65 A a
B 25 1.24+0.57 DE  def 0.97+0.43 CDE de 21.16+6.48 CDEF def 4.51+1.26 CD cde
C 25 1.77+£0.93 CD ed 1.34x0.68 CD ed 27.56+10.47 ABC abc 4.91x1.75 BCD «od
D 25 2.03+1.13  BC ced  1.45+0.70 C ¢ 24.52+8.85 BCD bed 5.82%1.21 B b
E 25 0.88+0.35 E f 0.69+0.27 E f 17.88+£5.12 F f 3.78+0.86 D e
F 25 1.33£0.52 DE  def 1.06:x0.41 CDE de 24.52+8.42 BCDE bede 4.43+1.32 CD  cde
G 25 1.48+0.61 CDE c¢de 1.11+0.41 CDE cde 22.04+£5.07 CDEF def 4.95+1.07 BC ¢
H 25 2.69+1.32 AB ab 2.03+x0.94 AB ab 28.80+9.80 AB ab 7.08+x2.20 A a
M Mean SD Standard deviation MC Multiple comparison
p<0.01 p<0.05  Data with the same letter are not significant difference p >0.05  ones with different

letters are significant difference small letter means significant level p <0.05 and capital letter means high significant level p <0.01 in each column

2

Table 2 Effects of different habitat and density on capitulum size of the same position of raceme in Ligularia virgaurea

Plot Sample Top capitulum g Middle capitulum g Bottom capitulum g
number M= SD MC M+ SD MC M= SD MC

A 25 9.09+£2.49 AB ab 7.08+2.01 AB ab 5.45+2.19 AB ab
B 25 5.95+£2.08 CDh de 5.02+1.42 DE de 4.02+1.58 CDh cd
C 25 5.94+2.57 CD de 5.38+1.99 CD d 4.07+1.88 CD cd
D 25 7.67+3.42 ABC be 6.47+1.81 ABC be 5.00+2.50 ABC be
E 25 5.20+2.07 D e 3.85+1.13 E f 3.09+£0.97 D d
F 25 5.98+1.77 CDh de 4.67x1.64 DE de 3.85+1.02 D d
G 25 7.04+1.88 CD cd 4.64+1.01 DE de 4.05+1.16 CD cd
H 25 9.56+3.71 A a 7.72+2.27 A a 6.02+1.90 A a

M SD MC 1 See Table 1
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Table 3 Comparison of resource allocation of capitula of different positions

Plot Position RA % SD e Plot Position RA % SD me
Top 4.3850 +1.52 A a Top 8.190 4 +3.59 A a
A Middle 3.3212 +1.02 B b E Middle 6.027 7 +1.79 B b
Bottom 2.538 7 +1.04 B c Bottom 4.879 4 +1.52 B b
Top 6.978 8 +3.43 A a Top 6.6527 +3.96 A a
B Middle 5.6140 +2.15 AB ab F Middle 4.963 7 +2.41 A a
Bottom 4.636 0 +2.11 B b Bottom 5.004 3 +3.78 A a
Top 5.401 4 +3.23 A a Top 6.834 4 +2.09 A a
C Middle 4.481 1 +1.92 A ab G Middle 4.5340 +1.023 B b
Bottom 3.5772 +2.24 A b Bottom 3.884 8 £1.15 B b
Top 6.477 8 +4.18 A a Top 5.092 4 +1.74 A a
D Middle 5.274 7 +2.76 AB ab H Middle 4.2447 +1.44 AB b
Bottom 3.926 4 +1.86 B b Bottom 3.2827 +1.21 B ¢
RA Resource allocation SD MC 1 See Tablel p<0.
01 p<0.05 Data with the same letter are not significant difference p >0.05  ones with different letter are significant difference
small letter means significant level p <0.05 and capital letters means high significant level p <0.01 in each column
4 x ¥
Table 4 The regression analyses between ramet size x and resource investment y of raceme
Plot Raceme weight g Capitulum number Mean weight of capitula g 100 ramet ™'
A ¥y=0.3519x+0.2542 R=0.8525" y=1.6490x+18.198 R=0.6143" y=0.2392x+5.1818 R=0.5400""
B y=0.3967x-0.2937 R=0.9109" y=3.5683x+7.3045 R=0.7175" y=0.6130x+2.1339 R=0.6322""
C ¥y=0.3399x+0.2099 R=0.9612"" y=2.019 5x + 18.65 R=0.5054"" y=0.5014x+2.7019 R=0.7495"
D ¥y=0.3306x+0.0851 R=0.9007" y=2.0950x+12.135 R=0.7286" y=0.1923x+4.6893 R=0.4885"
E y=0.3511x+0.0162 R=0.9291" y=3.8800x+8.3905 R=0.6929" y=0.660 1x+2.1663 R=0.699 0"
F y=0.3390x+0.1057 R=0.8740"" y=3.0859x+13.422 R=0.4785" y=0.5290x+2.5296 R=0.5217"
G y=0.2165x+0.4101 R=0.8135" y=0.894 Ox + 17.61 R=0.406 6" y=0.3738x+3.1013 R=0.808 1"
H y=0.2165x+0.4101 R=0.8135" y=1.6330x+18.652 R=0.5053" y=0.5131x+3.8945 R=0.7086""
*p<0.05 *xp<0.01
5 x ¥
Table 5 The regression analyses between resource allocation of capitula of different positions y and capitulum size x
% % %
Plot Top capitulum Middle capitulum Bottom capitulum

A y=-0.619x +6.344 R=-0.6230" y=-0.3745x+4.5067 R=-0.5624"" y=-0.2204x+3.2362 R=-0.3262
y=—-3.651x+11.531 R=-0.6036" y=-2.431x+8.6359 R=-0.6401" y=-1.8446x+6.9357 R=-0.4950"
y=-2.0738x+9.0713 R=-0.5954" y=-0.9424x+6.1488 R=-0.4545" y=-1.1309x+5.5786 R=-0.4675"
y=-2.3259x+11.207 R=-0.6266"" y= —1.486x+8.296 R=-0.6053" y=-0.676x+5.3008 R=-0.408 0"
y=—-4.879 1x + 12.46 R=-0.4693" y=-3.1246x+8.7618 R=-0.6030" y=-2.7251x+7.264 R=-0.6206"
y=-5.4876x+13.923 R=-0.7017" y=-2.9703x+8.8987 R=-0.6246" y=-3.8849x+9.5186 R=-0.7138"

y

Y

y=-2.3333x+10.295 R=-0.686" y=-1.589x+6.8005 R=—0.7896" —1.0422x+5.4305 R= —0.558 4"
y=-0.6497x+6.8428 R=-0.4946" y=-0.7277x+6.2051 R=-0.6697" y=-0.5332x+4.7192 R= -0.5814"
% p<0.05 *x p<0.01

T Q=m0 o0w
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