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A satisfactory stand of seedlings is one of the first prerequisites 
to growing a satisfactory crop of sugar beets. To facilitate this , 
efforts have been made to develop varieties with better seedling 
vigor. Agronomic studies have been aimed at improvinR cu ltural 
practices. All of these effort.s, however, are to no avail if the seed 
issued to growers will not germinate in a satis"factory manner. 

Essentia lly, all of the sugar beet seed issued to beet growers 
in the United States has some type of fungicide or insecticide, or 
both, applied as seed disinfectants and seed protectants. These 
seed protectants are used to give the seed and g'erminating seed ling 
some protection against parasites. The ideal seed protectant would 
be one that would protect the seed and germinat ing seedling 
trom all parasitic organisms without harm to the seed itself. Un­
fortunately no such protectant is known. For that reason seed 
is treated in different ways in different parts of the country de­
pending upon the specific needs of the particular areas. 

Recently published data by Lawlor et a1., (1) 2 show differ­
ences in the fungicidal effect of several fungicides on sugar beet 
seed with storage periods up to 20 months. 

The purpose of this study was to evalua te the effects of storage 
and different dichlone-lindane rates and combinations on the 
ability of sugar beet seed to germinate. An additiona l purpose 
was to determine how long untreated Slwar beet seed could be 
stored without appreciable reduction in germination-emergence. 

Materials and Methods 

Seed used for the experiment ,vas from a single seed lot of 
the Spreckels' variety, S-2, produced in OreRon in 1955, and was 
stored in a seed warehouse at Spreckels, Californ ia. Five, 60-pound 
bags of unprocessed, commercial seed were taken at random from 
the stored seed in May, 195fl. Aporoximatelv 12 pounds of seed 
was removed from each of the fiv e bag·s. This seed was not pro­
cessed and became seed Treatment 1. Processed seed referred to 
in this article is seed that has been decorticated and screened to 
a size range of 7/ fl4 - 10/ 64 of an inch. 

The remainder of the seed in the five baRS was bulked and 
processed. After processing', it was div ided into four nearly equal 

1 Agronomist and D irector of R esem·ch . respectively. Spreckels Suga r Compan y, Spreckels , 
California. 

~ Numbers in parentheses refer lO literature cit~(1. 
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parts. One part became seed Treatment 2 for this test. Another 
part was handled simi larly to our commercial phygon-lindane 
treated seed and is the Treeltment:1. Still elnother part was treated 
with twice the commercial rate of phygon-lindane and the re­
maining processed part was treated with three times the amount 
of phygon-linda ne as the commercial seed. These last two treat­
ments are refeITed to as Treatments 4 and 5, respectively. 

Seed from each of the five original treatments was divided 
into fiv e bags making a total of 25 bags. The bags of seed were 
stored in the commercial seed warehouse. 

Starting in May, 195G, plantings were made and continued at 
monthly intervals for twenty (20) months after which bimonthly 
plantings were made of seed from each of the bags of stored seed. 
'When it became advisable to include the additional treatments, 
sufficient seed was taken From Treatments I and 2 so that Treat­
ments 6, 7 and 8 could be prepared and subsequently included. 

Trea tments for this study consisted of the following: 
Treatment # 1: vVh ole, or unprocessed seed, stored with no fun­

gicide, or insect icide. 
Treatment #2: Processed seed stored with no fungicide, or in­

secticide. 
Treatment #3: Processed .~eed stored treated with phygon and 

lindane at 4 and 8 ounces, respectively, of 50% 
active material per 100 pounds of processed seed. 
(Commercial Rate) 

Treatment #4: Processed seed stored trea ted with phygon and 
lindane at 8 and 16 ounces, respect ively, of 50% 
active materiell per 100 pounds of processed seed. 
(Twice the Commercial Rate) 

Treatment # 5: Processed seed stored treated with phygon and 
lindane at 12 and 24 ounces, respectively, of 
50% active material per 100 pounds of processed 
seed. (Three times the Commercial Rate) 

During the course of the test, additional information seemed 
desirable so th e following treatments were added: 
Treatment #6: Processed seed from Treatment No.2 was treat­

ed 'with phygon, applied as a dust immediately 
before each planting date at the rate of approxi­
mately four ounces of 50c;to active material per 
100 pounds of seed. 

Treatment #7: Unprocessed seed from Treatment No. 1 was 
treated with phygon applied as a dust immed­
iately before each planting date at the rate of ..approximately four ounces of 50% active mater­
ial per 100 pounds of seed. 
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Treatment #8: 	 Processed seed From Treatment No. 2 treated 
with both phygon and lindane at the commercial 
rate just before each planting. 

Treatment #8 was added after several seedlings in the treat­
ments involving lindane were observed to be distorted. 

The seeds were planted into wooden flats, 14 X 20 inches, 
containing a mixture of sand and unsterilized field soil. The flats 
were placed in a well-ventilated greenhouse where no artificial 
lleat was useel. Seven ro'ws of seeds, with 20 seeels in each row, 
'were sown in each flat. Each row was a different treatment and 
each treatment was replicated 10 times at each planting date. 

Emergence counts were made on the 10th and again on the 
15th day after each planting. The percent emergence is based on 
the highest count at either date. One seedling, emerging per 
seedball, was considered sufficient to be counted. 

The greenhouse trials are not strictly germination results hut 
are germination-emergence counts. Pathogens could influence 
these results by taking their toll before the seedlings emerge. 
However, field plantings are subjected to similar circumstances. 

Results and Discussion 

The results for g-ermin?.tion-emergence percenta~'es are shown 
in gTaph form in Figure I. Figure I also shows the differences 
required between treatments at each planting date to be sig­
nificant at the 5% and I % levels of probability. Each LSD valne 
was determined by combining data for two successive months For 
the first 20 months after which LSD values apply to a single 
planting date. 

These data show that after 40 months of storage from the date 
of treatment and almost 50 months after harvest, germination­
emergence percentages were not noticeably lower thap those at 
the beginning of the study for any treatment. Althoug'h there 
are variations from month to month in germination-emergence 
percentag'es, later planting.s show the inherent viability of sugar 
beet seed to remain high, 

Different sources of field soil were uSed during the course of 
the test and these may have contained different organisms, thus 
causing some of the variation between planting dates in the test. 
Temperatures varied in the greenhouse throughout the test and 
these may have had some effect on the variation from one planting 
date to another. 

It can be seen that in the early part of this study all treatments 
using a fungicide or fun~6cide-insecticide usually had germina­
tion-emergence percentages equal to or higher than no seed 
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such seed could be stored in bulk as it is processed, then treated 
in high-capaci ty seed treaters just prior to being issued to growers. 
This would insure growers or getting freshly treated seed without 
the necessity or providing the tremendous processing capacity 
:that would be required to both process and treat just prior to 
issuing the seed to growers. These studies would indicate that 
the prac tice of trea ting seed at th e time it is processed is a more 
satisfactory method of handling seed than storing proce.ssed, un­
treated seed for treatment a t the time of issue. 

After 11 months of storage, several distorted seedlings were 
noticed when the growing seedlings were left beyOl~d the IS-day 
germination-emergence count. Distorted seedlings were observed 
only in treatm ents involving lindane. Treatments with phygon 
only, or no treatment, produced no seedling distortions. 

The symptoms began to appear approximately 21 days after 
planting'. The distorted seedlings have symptoms similar to plants 
treated with colchicine. The.se distortions included shortened and 
thickened hypocotyls and highly distorted true leaves, or small 
rosette-type growth in place of the first pair of true leaves. Often 
the deformed true leaves included the fifth and sixth true leaves. 
A pparently, normal root development and other physiological 
functions are disturbed beca use many of th e seedlings died before 
they reached the six true leaf stage. Field plantings of this same 
seed verified the results obtained in the greenhouse. Plantings 
in sterile soil also demonstrated the distortion. Table I shows the 
percent seedling distortion from different phygon-lindane treat­
ments on sugar beet seed after various lengths of storage when 
grown in a greenhouse in flats containing a mixture of sand and 
unsterilizedfield soil. It can be seen from Table I that the 
number of distorted seedlings increases with the higher rates of 
lindane. Table I also shows the percent of distorted seedling's 
increases rapidly ber-ween 11 rnonths and about 22 mOH.ths of 
storage after treatment after which no appreciable increase is 
shown. Prior to 11 months of storage, no seedling distortion 
could be detected. 

Table 1.-Pcn,:c llt seedling distortion from different ]'h),gon-Liodane lrealtncnt s on 
sugar beet seed after various lengths of storage under greenhouse conditions. 

Length of storage (months) 

II 16 20 39 
Treatment description % Seedlings shOWing distortion 

Processed, untreated seed o o o o 
Phygon at 4 oz Lindane at 8 oz/100 Ibs seed l 13 28 35 43 
Phygon at 8 oz . Lindane at 16 oz/ IOO Ibs of seed 21 45 47 62 
Phygon at 12 oz Lindane at 24 oz/ IOO Ib seed 56 57 73 85 

t.L Phyg'on and Lindane are 50% act ive ing red ient so amount o f lreaLment is twice th e 
amount of active in gredient appli ed. 
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