
from one tree of the conifer Cupressus lusitanica produced 
seedlings with 2 to 8 cotyledons. Plants with 2, 3 and 4 
cotyledons were picked out and planted in an arboretum. 
Tetracots at first grew slower than di- and tricots, but later 
tetracots and tricots showed significantly greater heights 
than the dicots during the year after field planting. This 
example illustrates the possible use of pleiocotyly for 
practical ends in forestry. 

Among forest trees, albinos and chlorophyll-deficient 
seedlings have been reported in Conifers and in a few 
others, but not so far in Eucalyptus. The frequency of oc- 
currence of these mutant traits can be used to estimate the 
degree of natural selfing (see SQUILLACE & KRAUS, 1963 on 
Slash pine) that normally occurs in Eucalypts and of which 
practically nothing is known at  present, even for a single 
species of this large and important genus (PENFOLD & WILLIS, 
1961). 

Summary 

The incidence of polyembryony, pleiocotyly, abnormal, 
albino and chlorophyll deficient seedlings is reported in 
Eucalyptus. With the exception of tricotyly this may be the 
first record of other occurrences for this genus. The pos- 
sible use of these phenomena in genetical studies and their 
practical use in Eucalyptus breeding are briefly discussed. 
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Zusammenfassung 

Es werden das Vorkommen von Polyembryonie, Pleioco- 
tylie, anomalen weißen und chlorophyll-defekten Sämlin- 
gen bei Eucalyptus mitgeteilt. Mit Ausnahme der Tricoty- 
lie sind diese Erscheinungen erstmals bei dieser Gattung 
gefunden worden. Ober ihre Anwendbarkeit für genetische 
und praktisch züchterische Arbeiten wird kurz diskutiert. 
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Effect of Partial Measureinent on  Statistical Precision and Efficiency in 
a Nursery Stiidy of Pinus ponderosa 

By CHEN HUI  LEE^) 

(Received 

In the assessment of genetic information in the nursery, 
plot means are frequently used as items in an  analysis of 
variance. Other common practices are measurement of 
the tallest seedling or the use of mean values based on the 
two tallest trees per plot in the analysis. Apparently par- 
tial measurement is sometimes done for convenience al- 
though its statistical soundness remains unverified. 

Most nursery experiments consist of multi-tree plots 
with 10 to 40 seedlings per plot planted in the beds. Time 
may be saved if not all trees are measured; if done, the 
amount of genetic information lost should be determined 
and evaluated. It is also important to analyze what type 
of sampling (random or deliberate) should be employed 
to more efficiently derive the necessary genetic informa- 
tion. 

This study was undertaken at the Institute of Forest 
Genetics, Placerville, California, in the summer of 1973 
to determine the amount of information lost and time gain- 
ed by two types of partial measurement. 

I )  Temporary employee, Pacific Southwest Forest Experiment 
Station, U.S. Forest Service, Berkeley, California. His present title 
and address are Associate Professor of Forestry, College of Natural 
Resources, University of Wisconsin at  Stevens Point, Wisconsin 
54481. This project was sponsored under the Intergovernmental 
Personnel Act. P. L. 91-648. 

May 1974) 

Material and Methods 

This study consists of measurement of 1-0 ponderosa 
pine (Pinus ponderosa) seedlings in a 28-family half-sib 
progeny test established March 1972 by Dr. JAMES L. 
JENKINSON, Forest Genetics staff of the Pacific Southwest 
Forest Experiment Station, Berkeley, California. The ex- 
periment was planted in two adjacent, parallel seedbeds, 
each 47 feet long and 6 feet wide, which extended east-west 
and were separated by a path. Spacing between each seed- 
ling was 6 X 6 inches. The experiment was a randomized 
complete block design with 6 replications, each containing 
one 12- tree north-south plot per family. In addition to the 
experimental plots, each seedbed contained 10 unmeasured 
buffer plots between blocks and at  the ends of the seedbeds. 

The height of each seedling was measured to the nearest 
5 mm. and plot means were then computed in 17 different 
ways, i.e. based on all 12 trees, based on the 1, 2, 3, 4, 5, 6, 
8 or 10 tallest seedlings in each plot, or based on 1, 2, 3, 4, 
5, 6, 8 or 10 seedlings chosen randomly with replacement in 
each plot. 

Analysis of variance and estimated variance components 
were computed for each of the 17 sets of height data ac- 
cording to the following tabulation: 
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