
cessfully screen for superior provenances. This conclusion 
is based on the fact that provenance by environmental 
interactims (when they exist) are becawe of scale dif- 
ferences rather than actual changes of rank. This would 
imply that results of test plots in one environment can be 
applied at  o~ther untested environrnents. Also, correlations 
among provenances at  different ages are large enough to 
encourage the use od early results as predictions of future 
performance. For example, the correlation between height 
means for ages 5 and 20 years is 0.67. These correlations 
change little if adjuded rather than unadjusted means are 
used. The largest changes were from 0.46 to 0.32 between 
ages 2 and 20 years and from 0.75 to 0.67 between ages 9 
and 20 years. All other correlations change by 0.03 or less. 
(The data a t  age 2 years were not adjusted because no at- 
tempt was made to measure nursery survival.) 

Because of the uncertainties involved in evaluating 
provenances or genotypes, viewing early test results as a 
means of eliminating poor genetic material may be more 
profitable than selecting superior stock. The material that 
is not eliminated would form a mixture of a broadly based 
source of genetic material that could be used for reforesta- 
t im. Although some theoretical loss in growth potential 
may occur by not using the best genotype, the difficulties 
in determining the best stock combline with the poitential 
for ecological disaster from the use of genetic monocultures 
to argue against using a narrow genetic base for reforesta- 
tion. 
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Abstract 
A new method was developed for the preparation of 

squashes of microstrobili of Pinus resinosa for the study of 
microsporogenesis. The tissues were fixed in ethanol-acetic 
acid (3 : 1 VIV), and stored in ethanol-glycerin-water 
(1 : 1 : 1 VIV). To 10 columes of glycerin-water-dimethyl- 
sulfoxide (2 : 1 : 7 VIV) (GWD), 1 volume melthyl salicylate 
and 1 volume chlaral hydrate skock (20 g of Chloral hydrate 
in 100 ml GWD) were added (GWDMC). The GWDRlC was 
preheated to 170° C, the tissues were dropped into the hot 
GWDMC and kept a t  170° C for 2 0 4 0  minutes. If the tis- 
sues were stained in carmine, the carmine was added to 
GWDMC before heating to 170° C. Toluidine blue and 
nigrosin did not tolerate heating to 170° C, and tissues were 
stained in these a t  roiolm temperature after the GWDMC 
treatment wm cotmpleted. Celll separation was excellent. 
Meiotic prophases were well cleared and showed details of 
chromolsomes well. In the stages from metaphase to tetrads, 
the cytoplasm was often somewhat contracted. Micro- 
spores were well cleared and stained. 

Key words: Pinus resinosa, microsporogenesis, cytology, squashes, 
meiosis. 

Zusammenfassung 

Es wurde eine neue Metholde zur Herstellung von 
Quetschpräparaten von Mikrostrobili auf der Ba~sis von 
Glycerin, Wa,sser und Dimethylsulfo'xyd bei Pinus resinosa 
AIT. entwickelt, durch welche insbesonde~?e die Phasen der 
Meiolse gut aufgehellt werden. 

Introduction 

The most commonly used fixative-stain for the prepara- 
tion of squashes for karyological studies of conifer tissues 
is aceto-carmine. Because this fixative-stain has some 
drawbacks, an alternative method was developed using 
lactic acid, prolpionic acid, and dimethylsulfoxide as the 
carmine solvent (BONGA and VENKETESWARAN, 1976). Later, a 
new irnpro~ved method based on glycerin, water, and dime- 
thylsulfoxide was developed for root tip squashes of coni- 
fers, which alloweld squash preparation at  higher tempera- 
tures, (BONGA, 1977). However, subsequent investigations 
showed that although before diakinesis the chromosomes 
fixed, stained, and spread well, this method was not fully 
satisfactory for the study of microsporogenesis of conifers, 
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