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Since the discovery of the colchicine treatment as a me- 
thod of inducing chromosome doubling in plants, many 
artificial polyploids have been made in agricultural plants. 
So far, though, few efforts have been made to induce po- 
lyploid~ in forest trees. 

MIROV and STOCKWELL (1939) were probably the first to 
succeed in inducing chromosome mutation in woody plants 
through the use of colchicine. 

HIRAYOSHI (1942) induced polyploidy in several woody 
plants by treating seeds and growing buds of seedlings 
with a 0.1-0.2 percent colchicine solution. TODA (1942) in- 
duced tetraploidy and sectorial chimaeric octoploidy in 
Rhus succedanea through treating cotyledons with a 0.4 
percent colchicine mixed with lanolin. JENSEN and LEVAN 

(1941) induced polyploidy in Sequoia gigantea by germi- 
nating seed on filter paper moistened with a 0.2 percent so- 
lution of colchicine. FUJIT (1946) demonstrated that soaking 
germinated plumules in a 0.3-0.4 percent colchicine solu- 
tion is a feasible means of inducing polyploidy in Robinia 
pseudoacacia. NAGAI (1946) induced tetraploidy in X Pinus 
densithunbergii by soaking seeds in a 0.4 percent colchi- 
cine solution for 20 days. ANDO (1949) induced tetraploidy 
in Chamaecyparis obtusa by soaking seeds in a 0.4 percent 
colchicine solution for 24 hours, germinating them on 
moist filter paper, and coating the surface of the germina- 
ted seed with the Same solution for 20 days. NABESI-IIMA 
(1949) obtained a tetraploid of Paulownia tommtosa by 
soaking the seeds in 0.4 percent colchicine solution for 24 
hours and then germinating the seeds on filter paper moi- 
stened with 0.025 percent colchicine solution until germi- 
nation. 

All of the foregoing reports refer to chromosome muta- 
tions effected immediately after the treatment. Pt is well 
known that in trees polyploid tissues arising from treat- 
ment often revert to the normal diploid condition. This 
may mean that the polyploid cells or tissues are usually 
swamped by the faster-growing diploid tissues surroun- 
ding them. 

This paper reports on experiments conducted for the 
purpose of inducing polyploidy in several species of pine 
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by means of colchicine treatment. Materials, facilities, 
and equipment needed for the investigation were made 
available at the Institute of Forest Genetics by the Cali- 
fornia Forest and Range Experiment Station of the Uni- 
ted States Forest Service, under the United States Infor- 
mation and Educational Exchange Program during the 
period from April to November 1951. The author wishes 
to express his hearty thanks to Mr. F. I. RIGHTER, Dr. J. W. 
DUFFIELD, and Dr. N. T. MIROV of the Forest Service and 
Mr. R. Z. CALLAHAM of the Bureau of Entomology and Plant 
Quarantine, United States Department of Agriculture, for 
their advice and help in carrying out the investigations. 

Seed-Treatment Experiments 

M a t e r i a l s  a n d  M e t h o d s  

Seeds of the following six pines were used: Pinus pon- 
derosa, P. jeffreyi, P. contorta var. latifolia, X P. nttenura- 
diata, X P. densithunbergii, and P. lambertiana. The seeds 
had been collected during 1940-1945 and stored at 35°-400 
F. until used. The seeds of P. ponderosa, P. jeffreyi, and 
P. lambertiana were stratified for 80 days, and the other 
seeds were stratified for 20 days, before treating them. 
Two colchicine treatments were employed, as follows: 

Treatment A: Soaking seeds in 0.2 percent colchicine 
solution for 1, 2, 3, 4, 5, and 6 days respectively. One hun- 
dred seeds of each species were subjected to each treat- 
ment. 

Treatment B: Seeds which had started to germinate in 
moist sand were placed on filter-papers in petri dishes 
containing 0.2 percent or 0.4 percent colchicine solution. 
Each seed was arranged so that half of it was submerged 
in the solution during the treatment which was for one of 
the following periods: 4, 5, 6 ,  7, 8, 9, 10 days. 

After treatment the seeds were sown in pots of sand in 
the greenhouse in early May 1951. At the Same time, un- 
treated seeds were sown in the Same way for comparison. 

After completion of germination. all of the pots were 
removed to a lath house. 

R e s u l t s  

T r e a t m e n t  A 
The seeds began to germinate one week after sowing. 

The germination percentages for each treatment are given 
in table 1. No marked abnormality in the germination of 
treated seeds was observed, but the data suggested that 

Table 1 
Germination percentage of seeds 3 weeks after beginning of germination*) 

Soaking in 0.2 percent colchicine for 

Species 
3 

day , days 1 days 1 d&s 5 1 dfyS I Controi I days , 

P. ponderosa 
P. jeffreyi 
P. contorta var. latifolia 
P. lambertiana 
X P. densithunbergii 

I Percent germinated 
77 69 84 55 1 

8 10 8 
90 

*) X P. attenuradiata was not used in this test. 
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