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Introduction 

Normal winter temperatures in western Oregon are nearly ideal for 
producing complete thermal induction for seed stalk formation in early fall 
planted sugar beets which are left over winter in the field. Temperatures 
seldom drop below 20° F. and the average for the three winter months of 
December, January, and February is usually around 40 to 45° F. Beets 
planted during the period from early July to early September usually survive 
such temperatures with very little loss from freezing. However, seed yields 
in the Willamette valley have frequently been below expectations. This may 
be due in part to the small size of roots of the seed plants. In tin's area where 
temperatures are very favorable for thermal induction roots of the beets 
usually do not develop further after growth is resumed in early spring. 
Subsequent growth is associated only with seed stalk formation. Another 
possible cause of low seed yields is the rather heavy defoliation of plants 
which usually takes place during the late bloom stage. Causes of the defolia
tion are not well known. 

The winter of 1948-49 was exceptional in that the mean monthly tem
perature for December was 1° below normal, for January it was 9° below 
normal and 1° below in February. The mean minimum temperatures for 
these three months showed a wider divergence with, respectively, 4°, 11°, 
and 2° below normal. For nearly a month the temperature remained below 
freezing, and minimum temperatures of around 5° F. were reported for 
several locations in the seed growing area. Figure 1 shows comparative 
temperatures of the 1948-49 winter season and the normal for the Corvallis 
Station. As a result of the prolonged cold many beets had badly frozen 
crowns. 

Literature Review 
Evidence has been presented by Owen et al. (3)3 to show that a pro

longed temperature exposure of around 40° F. is optimum for thermal in
duction of flowering in sugar beet plants under low photoperiod conditions. 
Either warmer or colder temperatures are less effective. Pentleton (4) found 
that beet plants which have been partially reverted to vegetative condition 
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Engineering, on the basis of research conducted cooperatively. 2 Agronomist, Division of Sugar Plant Investigations, Bureau of Plant Industry, Soils and 
Agricultural Engineering, Agricultural Research Administration, USDA. In cooperation with 
Oregon Agricultural Experiment Station. 3 Numbers in parentheses refer to literature cited. 
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after having been well conditioned for bolting will usually produce a larger 
root and considerably more seed than similar roots fully induced for bolting. 
Similar behavior seems to occur if the plant is only partially conditioned for 
bolting. Such roots classified by Owen (2) as semi-vegetative continue to 
develop root tissue at the same time as they are developing seed stalks. 
Such a contingency is dependent on the beets not being so vegetative as to 
fail to develop normal seed stalks. Stout (5) discussed the accumulation of 
substances which cause bolting in beets and presented evidence that it is of 
a chemical nature. Chroboczek (1) showed that the thermal induction 
stimulus in beets is concentrated in the crown. 
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Field Observations 

In late February , 1949, in western Oregon m a n y beet f ields had a very 
discouraging appea rance . Several were a b a n d o n e d as unsu i t ed for profi table 
seed p roduc t ion . P lan ts appea red to be too badly frozen to recover. T h e 
larger, earl ier p l a n t e d beets suffered most. Subsequen t events, however, 
showed tha t these early appearances were mis leading. Nearly all roots n o t 
completely ki l led eventual ly recovered and p r o d u c e d n o r m a l seed stalks. Fig. 
2 shows some typically frosted roots in the early spr ing a n d Fig. 3 shows the 
typical appea rance following seed p roduc t ion . In most cases the roo t b r idged 
a r o u n d the damaged tissue with new growth . 

Seed yields of m a n y of the commercia l f ields which were in top r a n k 
condi t ion in the fall and suffered most from frost damage r anged from 
3,500 to 5,000 p o u n d s of seed p e r acre. In previous years yields of the best 
f ie lds had been 2,000 to 4,000 p o u n d s . D a t a are n o t available bu t observa
tions indica ted tha t the average root size at harvest t ime was considerably 
above norma l . I t was also a p p a r e n t t ha t in most f ie lds the p lan t s showed 
more tendency t h a n usual to con t inue vegetat ive growth after harvest . No 
da ta are available as to relat ive defol iat ion. 

Figure 2. Appearance of some of the larger beet roots in early 
spring after growth was resumed, showing badly frosted tissue around 
the crown. 
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Discussion 
During a considerable portion of the winter the temperature was either 

above or below the optimum for thermal induction of flowering. Under 
such conditions it may be that an insufficient amount of the postulated 
chemical was formed in the plants to produce the degree of thermal induc
tion usually obtained in this area. As a result the plants remained in a 
partial or semi-vegetative condition, thus producing more vigorous seed 
stalks. 

If the thermal induction substance is of a chemical nature and is con
centrated in the crown tissue, as has been postulated, freezing and sub
sequent sloughing away of a portion of the crown tissue might conceivably 
remove some of it. Such a circumstance would also tend to hold the plants 
in a semi-vegetative condition. 

Figure 3. Appearance of some frosted beet roots after having 
grown normal seed stalks. 

Summary and Conclusions 

Due to exceptionally cold weather in western Oregon in the winter 
of 1948-49 sugar beets being overwintered in the field for seed production 
were badly frozen. 

When growth resumed in late February a high percentage of the roots 
had more or less decayed crown tissue from the freezing. Appearances in
dicated that the decay might spread and destroy the whole crown. 
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Contra ry to expecta t ions most beets recovered, m a d e normal seed stalks 
a n d be t t e r than average seed yields. 

T h e suggestion is m a d e that the improved seed yield was d u e in pa r t 
to the beets be ing semi-vegetative. U n d e r such condi t ions n e w root tissue 
may con t inue to develop while seed stalk format ion takes p lace; whereas, 
u n d e r condi t ions of more comple te thermal induc t ion , no fur ther root 
g rowth takes place after spr ing growth has resumed. 

T h e lack of comple te thermal induc t ion may have been d u e to in
sufficient t ime d u r i n g the w in t e r when the t e m p e r a t u r e was o p t i m u m for 
forming the necessary bo l t ing factor substance, or possibly d u e to loss of 
such substance from the crown tissue after it had been formed as a resul t 
of freezing injury. 
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