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Fig. 6 .  Mean ( 5  1 S E )  dry matter production (A)  and leaf area 
duration ( B )o f  Solidago sizoi-tii and S.  nlti.s.sirnn during a 23-wk growth 
period in an ambient-temperature greenhouse. Means o f  each parameter 
with an asterisk are significantly different within a harvest ( t  test, P 5 

0.05);  those without an asterisk are not. SE shown only i f  greater than 
size o f  data points. 

Root, rhizome, and shoot dry masses, height, and leaf 
area differed significantly between the two Solidago spe-
cies (P 5 0.0221) and among harvests (P = 0.0001) (Fig. 
7). Although root dry mass was similar between the two 
species over the growth period (species X harvest, P = 
0.6700), rhizome and shoot dry masses, height, and leaf 
area were not ( P  5 0.0061). Root dry mass of S. altissirna 
was significantly greater than that of S. shortii only dur- 
ing weeks 2-7 of the growth period (P 5 0.0319). On 
the other hand, S. altissima had significantly greater rhi- 
zome dry mass, shoot dry mass, height, and leaf area than 
S. shortii during weeks 19 and 23, 2-23, 8-23, and 2- 
23, respectively, of the growth period (P i: 0.0427). 
Number of leaves did not differ significantly between S. 
shortii and S. altissima (P = 0.2537) and were similar 
between them over the growth period (species X harvest, 
P = 0.9635); however, they did differ significantly 
among harvests (P = 0.0001). 

Significant differences occurred between S. shortii and 
S. altissima in the percentage of dry mass allocated to 
roots, rhizomes, and stems (P 5 0.0228), but not to 
leaves and inflorescences (P r 0.3171) (Fig. 8). Harvest 
had a significant effect on root, rhizome, stem, leaf, and 
inflorescence allocation (P = 0.0001). Percentage allo- 
cation to roots, rhizomes, stems, and leaves varied be- 
tween the two species over the growth period (species X 
harvest, P 5 0.0007; inflorescence, P = 0.8208). Both 
species allocated proportionately similar amounts of dry 
mass to roots during weeks 0-7 of the growth period 
(-34%; P r 0.1 135), but S. shortii allocated more than 
S. altissima during weeks 9-23 (45.2 vs. 34.6%; P 5 
0.0213). Although S. shortii allocated proportionately 
more dry mass to stems than S. altissima during weeks 
0-5 of the growth period (7.6 vs. 4.9%; P 5 0.0076), S. 
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Fig. 7 .  Mean ( 5  1 S E )  root (A).rhizome ( B ) .  and shoot ( C )  dry 
masses, height ( D ) ,and leaf area ( E )o f  Soliilago sliortii and S.  czltissirna 
during a 23-~vk growth period in an ambient-temperature greenhouse. 
The amow in panel ( B )  indicates the harvest in which rhizomes were 
first observed. Means o f  each parameter with an asterisk are signifi- 
cantly different within a harvest ( t  test, P 5 0.05); those without an 
asterisk are not. SE shown only i f  greater than size o f  data points. 

altissima allocated more than S. shortii during weeks 7- 
23 (16.8 vs. 11.4%; P i: 0.0457). Percentage allocation 
of dry mass to leaves was similar during the growth pe- 
riod for both species (-51%; P r 0.1191). Solidago 
shortii and S. altissima allocated proportionately similar 
amounts of dry mass to sexual reproduction (-5%; P = 
0.2434), but S. altissima allocated significantly more than 
S. shortii to vegetative reproduction (3.2 vs. 0.3%; P = 

0.0003). 
The rootlshoot ratio differed significantly between the 

two species (P = 0.0316), but the (root + rhizome)lshoot 
ratio did not (P = 0.3846), and both harvest and species 
X harvest were significant for rootlshoot and (root + rhi-
zome)/shoot ratios (P = 0.0001). Solidago shortii and S. 
altissima had similar rootlshoot (-0.58) and (root + rhi-
zome)/shoot (-0.58) ratios during weeks 0-7 of the 
growth period (P r 0.0994). However, S. shortii had sig- 
nificantly greater rootlshoot (0.89) and (root + rhizome)/ 
shoot (0.88) ratios than S. altissima (0.58 and 0.63) dur- 
ing weeks 9-23 (P 5 0.0211). 

DISCUSSION 

Values of RYT were not different from 1.0 in any of 
the three mixture combinations, i.e., the three species 








