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Introduction 

Triploid quaking aspen (Populus tremuloides MICHX.) ap- 
pears to have many more desirable characteristics as a 
pulpwood source than does the normal diploid form of this 
species (VAN BUIJTENEN et al., 1958). In addition, it is reason- 
able to expect that triploid forms of other species of 
Populus, including cottonwoold (P. deltoides MARSH.), would 
also exhibit faster growth and increased fiber length. The 
large-scale prolduction of triploic! aspen and cottonwood, 
however, first requiws a number of male tetraploid parentc 
for use in diploid X tetraploid crosses. 

EINSPAHR (1965) recovered 50 plutative tetraploid quaking 
aspen seedlings in two treatments with colchicine. Starting 
at 6, 12, 18, 24, and 30 hours after pollination, whole catkins 
were immersed in a 0.3 percent aaueous solution of col- 
chicine for six hours. The purpose was to obtain tetraploids, 
presumably by the doubling of the two sets of chromosom~s 
in each of the relatively few diploid cells of the newly- 
formed embryos. The recolvery of some putative triploids, 
in addition to the expected tetraploids, led to the speculd- 
tion that premature applications of colchicine possibly 
causeld some prefertilization doubling of the chromosomea 
in the gametes. 

NAGARAJ ((1952) presented a detailed camera-lucida stu~dy 
of the floral ldeivelopment of cottonwood in the Chicago, 
Illinois area. He also included one fdrawing of megagameto- 
phyte development in quaking aspen which showed tihe 
eight-nucleate stage Chaving two unfused polar nuclei). The 
following observatisn~s malde by NAGARAJ for iboth species 
provided important guide lines for the present study. (1) 
The two polar nuclei fuse before the entrance of the pol- 
len tube into the megagametophytc, (2) both the polar body 
anld the egg cell are fertilized by male gametes from a single 
pollen tube, and (3) the polar body idivides and rstarts to 
form the enldosperm before the zygote divides and embryo- 
geny begins. 

ERLANSON and HERMANN (1927) earlier published one camera 
lucida drawing of a two-celled embryo and one of very 
youn,g ovules but gave no information about the rate of 
development. Their main contribution was the first correct 
report in bhe literature of the haploid and diploid chromo- 
some numberis of quaking aspen cf 19 and 38, respectively. 

LESTER (1963) studied the time and sequence of natural 
floral differentiation in quaking aspen in the New Haven, 
Connecticut area. He reported that floral initiation occurred 
in late May or early June, and pistillate flowers were re- 
ceptive and anthesis occurred in zarly April of the follow- 
ing year. CAMPO (1963) reported that after fertilization, the 
endosperm began to develop immediately in one bisexuai 
P. deltoides tree in northern Italy. However, the zygote re- 
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maineld cdormant ten idays before the first transverse division 
occurred. 

In our work, the primary objective is to prolduce tetra- 
ploids. Hence, colchicine should be applied during the one- 
celled zygote stage, which occurs from the time of fertiliza- 
tion until the first mitotic division. A cytological study was 
thus initiated to idetermine the rate of ~development after 
pollination for two species of Populus. 

Material and Methods 

During April anld May of 1965, three collections of five to 
seven branches each were made frolm one female quaking 
aspen tree growing in east-central Wisconsin. The branches 
were placcd in a greenhoulse with their cut lbases immersed 
in ice water. The female flowers were receptive fourteen 
days after the first collection and progressively earlier for 
tihe second and third collections. 

Catlkins of the first collection were pollinated March 16 
with pollen forced in the greenhouse. At periods of 2, 4, 6, 
8, and 24 hours after pollination, whole catkins were placed 
in FILE, F'PA, Craf 111, and BOUIN'S fixative solutions (SASS. 
1961). Individual capsules from the Center of the catkin 
were tihen dehydrated in an ethanol-tertiary butanol series 
(RANDOLPH, 1935) and embedded first in Parawax and finally 
in Tissuemat. Longitu~dinal, as well as a few cross and 
oblique sections were cut, all at  10 microns. Mounted sec- 
tions were stained in safranin then fast green in a xylene- 
ethanol schedule, and made permanent by mounting with 
balsam in xylene. 

Catkins from the second collection were pollinated April 1 
and collected daily in Craf I11 fixative for the first eight 
idays, and thereafter in IFAE fixative every 3 or 4 days until 
18 days after pollinatian. Branches of the first two col- 
lections were left in the greenhouse. However, branches of 
tihe tihird collection were moved into a growth chamber 
after pollination on April 14. Catkins were placed in FAE 
fixative at half-hour intervals between five and eight hours 
after pollination, and thereafter 1 to 5 times daily until seed 
was shed on the twelfth day. Permanent slide preparations 
were made from 2 or 3 capsules per treatment. Photomicro- 
graphs were taken with Koldak 35 mm Panatomic-X film in 
a phase-contrast Zeisia Photomicroscope. 

Branches, bearing flower buds, were also collected from 
one female cottonwood tree in the Same vicinity and forced 
in the greenhouse. After pollination an April 22, thes? 
branches were placed in the ,growth chamber. Material was 
collected in FAE fixative 6, 8, and 12 hours after pollination, 
then daily on days 1 through 12, and finally when seetd was 
shefd on the eighteenth day after pollination. Sections were 
prepared in the Same manner described above. 

Results 

At time of pollination, both species had either two polar 
nuclei (Fig. 1) or one polar body (Fig. 3) in each mature 
megagametophyte. Figure 2 S ~ O W S  what appears to be the 
fusion of two polar nuclei Seen in cross section. Receptivity 
was signaled by a faint pinkish blüsh in quaking aspen, and 
a yellowish translucent color in cottonwood, caused by the 
emerging stigmas. 




