
bili with celluloid tubes increased the proportion of empty 
seed in the final crop. 

Premature abscission of conelets and cones caused serious 
loss of seed. A large proportion of conelets were shed in the 
weeks following pollination with losses continuing at  a 
low rate until just before harvest in December of the fol- 
lowing year when the rate of cone loss often increased. 
Between seventeen and eighty-five per cent of strobili 
pollinated abscissed before reaching maturity. Following 
wind pollination there was usually a greater loss of cone- 
lets and cones than after controlled pollination using stored 
pollen. After both wind and controlled pollination the rate 
trees was twice that on the south side. 

A high rate of cone and conelet lossiwas~associated with 
a high ratio of cone volume to number of seed per cone in 
the final crop. In this respect the clones studied appeared 
to form two sub-populations. In one, containing the longest 
number of clones, approximately forty-four per cent of the 
variation in total seed per cone and per cent full seed per 
cone was associated with cone loss. In contrast, in the 
other population where there was a smaller increase in 
cone and conelet loss as the ratio of cone volume to num- 
ber of seed per cone increased, fifty per cent of the varia- 
tion in "percent full seed per ccne" was associated with 
cone volume. 
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Growth and Nutrient Uptake of Aspen Hybrids Using Sand Culture 
Techniques 

Introduction 

Projected forest industry raw material requirements and 
predicted forest land use trends have created considerable 
interest in intensive forestry practices. These projections 
emphasize the need for the production of species that will 
do well on low-quality sites and respond to improvements 
in soil fertility and soil moisture caadikions. The study 
described is part of a larger comprehensive study under 
way aimed at  evaluating the nutrient requirements of 
several types of aspen hybrids. The basic approach in- 
volves the use of sand culture techniques to compare the 
growth and nutrient requirements of aspen hybrids with 
comparable seedlings of the "parent species". 

Recent tree nutrition studies, primarily with cottonwood 
(P. deltoides) and hybrids in the black poplar group (sec- 
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tion Aigeiros) emphasizes that large growth increases re- 
sult when optimum nutrient levels are maintained. Little 
data are available on the nutrient requirements of aspen 
and aspen hybrids. Nutrient cieficiency symptoms described 
by HACSKAYLO and VIMMERSTEDT (1967) have demonstrated 
the essential nature of a number of nutrient elements to 
the growth of cottonwood. BONNER and BROADFOOT (1967) 
found cottonwood seedlings grew best when nutrient solu- 
tions contained 100 ppm N, 75 ppm P, and 100 ppm K. 
Similar optimum levels of N and K and a lower level of 
P (18-25 ppm) were reported by PHARES (1966) for cotton- 
wood grown using sand culture techniques under green- 
house conditions. CURLIN (1967), in a study on 22 cotton- 
wood clones, reported large increases in growth as a result 
of nitrogen fertilization and a strong "clone X fertilizer" 
interaction. 

SATOO (1960) in N, K, and P sand culture studies with 
P. davidiana demonstrated the absence of nitrogen had 
the most serious influence on growth. Also of interest is 
the work of SHUMAKOV (1963) who pointed out that aspen 
assimilates three to four times as much N, five times as 
much Ca, and four times as much P as pine. Cultivated 
poplars are reported to enrich the soil with humus and 
assimilated bases, such as Ca arid Mg, but deplete the soil 
of N. Other Russian work by SLUKIIAI (1962) with poplar 












