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Chemica l materials for seed treatmen t are being pl ilced on the market 
in increasing numbers each year. Since seed trea tment is a sta ndard practice 
in most of the terri tor ies where sugar beets are grown , a need for information 
a bout these new materials has bee n created . T hi s paper presents the res ults 
of three-yea rs' testing of various fungi cides in several locations of the 
American Crys tal Sugar Company's operation. R esults also are presen t on 
the effects of two fung icides appli ed at different ra tes on stored bee t seeds 
and the effectiveness of these fun gicides und er fi e ld conditions after several 
months in storage. 

T ests were designed in 1954 to in'elude seven seed trea tments and a n 
untreated check in an 8 x 8 La tin square. T he Company's standard pro
cedure of Phygon trea tment was used as a check and was also included as 
one of the seven treatments. The plot size was sin g-Ie rows ten feet lo ng 
and the seed used was processed 7/ 64 to 9/ 64 inch segments with a laboratory 
germinat ion of 90 percent. One seed per inch , or a tota l of 120 seeds per 
plot, was planted with a belt planter. 

1954 Results 

The 1954 tests were repea ted at the following' locations: R ocky Ford, 
Colorado; Mason City, Iowa ; a nd the R ed River Valley of Minn eso ta. Each 
of these locatio ns had two tests, with a third tes t conducted at Maso n City 
under root-rot cond iti o ns. The composite results of these tests are shown 
in Table I for individual a nd mea n ran kings o f the eight treatments a t the 
seven different locatio ns. 

The mea n ran king in th e above table shows Orthocide 75 ranked flrst 
in all seven tes ts as to the number o f plants which survived. In nearly all 
tests it was significa ntly a bove the un treated check. Manzate rated second , 
Phygon third and Ceresan (NI) as fo urth. However, in only one case was 
lVIanza te statistica lly better than Phygon and in two of the seve n tests it was 
sign ifican tly better than New Improved Ceresa n. In the majority of the 
tes ts, Orthocide 75 was not statistica lly better than the other top three 
trea tments, however, it did obta in top ranking in all tests and this should 
not be overloo ked. 

With the promising performance of Orthocide 75 in the 1954· tes ts, it 
seemed advisable to obtain adcliti onal data in replicated tests with other 
chemical fun gic ides. T he tests cond ucted in 1955 were very similar to those 
carried out the previous yea r, except th at two different rates of Orthocide 75 
(8 and 12 o un ces) were included and the tests were conducted over a 

wider range of areas. 

1 Research Assistan t, Station Superin tendent , Former Research Ass istan t, and Research 
Assistan t respecti vely at Clarksburg, California; Rocky Ford , Colorado; Mason City, Iowa; and 
E ast G rand Forks, i\'linnesota, for th e A1l1erican Crystal Sugar Company . 

2. The aUlhors of this paper wi sh to acknowledge Dr. A. R . Downie , for his part in out
lining these tests and to Dr. R . E. Finkner, for much of th e stat islical an alysis and inlerpreta
tion of the ]·esults. Dr. Downie and Dr. Finkner are Assis tant General Agriculturist and 
Research Station Manager respectively for th e American Crystal Sugar Company. 
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Table I.-Indh'idual and l"Iean Ranking of the Eight Treatments at Sc\'en Different 
Locations in 1954. 

LOCATIO NS l 
Rate per 100 

Treatnlcnt Ibs. seed 2 3 4 5 6 7 Mean 

Orthocide 75 12 oz. I I I I I 1.0 
Manza te 8 oz. 2 4 2 3 2 2 2.6 
Ph ygon 4 oz. 3 3 3 5 2 5 3 3.4 
Cere,an (N 1) 6 oz. 5 5 4 2 4 4 4 4.0 
Arasan 2 OZ." 4 2 8 7 6 3 5 5.0 
Ceresan ( M ) 6 oz. 6 6 7 4 5 8 6 6.0 
Chemi cal 275 ( PCN B ) 8 oz. 7 7 5 6 7 7 8 6.7 
Ch eck 8 8 6 8 8 G 7.3 

.2 Arasan was appli ed at 2 ounces per 100 pounds. although th e reco mmended rate was 
G to 8 ounces. 

J Loca ti on I. R ocky Ford , Colorado 5. Mason City. Io wa ( Root R o t Nursery ) 
2. R ocky Ford , Colorado 6. E ast Grand Forks, Min nesota 
3. Mason City. l owa 7. Moorhead , M innesota 
4,. Ste wart , ~I[innesota 

1955 Results 

In 1955, tests were desig ned to include six seed treatments and an 
untreated check in a 7 x 7 L atin square. The size of plo t and method o f 
p lanting were the sa me as used in 1954, with the excep tion o f California 
where the plots were hand planted with seed spaced three inches ap art and 
100 seeds per plo t were u sed. 

T he tests were co nducted 111 five different areas; one each in Cali fo rnia 
and Iowa, two each in Mon tana and Colorado, and three in iVlinn eso ta. The 
individual and mean rankings o f the seven trea tments a t the nin e loca tions 
a re given in Ta ble 2. 

Table 2.-Individual and Mean Rankings of the Seven Trea tlnents at the Nine 
Locations in 1955 . 

LOCATIONSl 
Rate per 100 

Treatment Ibs. seed 2 3 4 5 6 7 8 9 Mea n 

Orthocid e 75 12 oz. 4 6 I I I 2 3 2.4 
Orthoci de 75 8 oz. 6 6 5 4 I 2 3.2 
Phvgo n 4 oz . 2 4 2 2 2 3 6 3.2 
~'fanza le 8 oz. G 2 2 2 4 3 5 4 I 3.2 
Ceresa n (N I ) 6 oz. 4 G 4 5 3 4 I 6 4 4.0 
Arasa n 8 oz . 5 3 5 5 6 6 5 5 4.8 
Check 7 7 7 7 7 7 7 7 

1 Locatio n I. Clarksburg , Californ ia 6 . Mason City, Iowa 
2. i\'fi ssoula, Nl o ntana 7. M a nkato ,lVlinneso ta 
3. .M issoula. i'vIOl1lana 8 . i\'l oOl'head i\iJ inneso ta 
4. R ocky Ford , Colo rado 9. East G rand Fo rks, Minnesota 
5. Rocky Ford, Colo rad o 
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Orthocide did not give the outstanding performance in 1955 that it did 
in 1954. However, Orthocide 75 at the 12-oun ce rate did rank first. If the 
total number of seedlin gs counted in a ll locatio ns is considered , Orthocide, 
a t the l2-ounce ra te, would rate first and the 8-oun ce application would 
rate second. 

The m ea n rankings show three different treatments to be equal for 
second, but in actually ranking' by total number of seed lings, they are as 
shown in the table in the follow ing order: Orthocide 75 at 8-ounces, 
Phygon, and Manzate. 

Perhaps as a general trend, Orthocide at th e J2-oun ce ra te gave better 
stands in the southern beet growing areas, while in northern locations, the 
8-ounce rate gave be tter stands since the 12-ounce rate caused ~ome damaging 
effects. This interaction o f treatment and location was a consista nt [actor 
in the nin e-location tes ts . The four tests conducted in the northern area, 
(Montana and the R ed River Valley) produced better sta nd counts from 
the 8-ounce trea tmen ts, while the other fiv e tests, in more southernly loca
tions, showed better results from th e 12-ounce trea tment. 

In the tests where seedling diseases were not present, th ere were no 
beneficia l react ions from th e use of Orthocide, but in the tests where 
significant differences were detected, it was found that one or the o ther 
Orthocide treatment ra nked top. 

Three of the individual tests are shown in T a ble 3 to bring out these 
points. In the Cali fo rnia test the l2-ounce rate o f Orthocide was higher 
than any other treatment; in the lvIo nta na tests the 8-ounce treatment ranked 
top . Both are tes ts showing sign ificant differen ces. From a test co ndu cted 
at Mankato, Minnesota, in the a bsence of dampin g-off organisms, it should 
be noted that non-significa nt effects r esulted from treatment. Bo th rates 
of Orthocide gave mea n results as shown in Table 3. 

Table 3.-The Mean Germination of Three Tests in Three Differcut Locations Show
ing a Treauncnl-Location Interaction. 

California 
P ercent h'Ionlana j\fankato 

Rate p cr 100 Field Average Seedling Average Seedling 
Treallllcnt Ibs . of seed Germination Count Count 

Orthocide 75 12 oz. 66 .6 79.6 103.4 
Phygon 4 oz. 58.3 85 .9 104.4 
Orthocide 75 8 oz. 57.3 98.8 102.4 
Ceresan (NI) 6 oz. 52.9 84.6 110.7 
Arasan Boz. 46.4 S I.6 93.6 
Manzate 8 oz. 46.0 93.9 96.9 
Check 42. I 73.6 92.3 

General Mea n 52 .8 85.4 100.5 
LSD ( 19:1 ) 6.0 6.7 NS 
LSD (99:1) S.O 9.0 NS 
C. V. 10.6% 7.0% 13.7% 
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Conditions were nearly ideal for conducting th e California tes t. T here 
was a very good seed bed and good moisture at the time of planting. Seed 
balls were band plan ted and sp aced three inches apart. Co un ts were made o f 
the percentage o f seed ball s having emergence, not on to tal seedlings. 

All trea tments, with the exception of Orthocide a t the 12-oun ce ra te, 
were signifi ca ntly better than the check in the Missoula test. The four top
ranking trea tments produced results highly signifi cant over the check. 
Visually there was no differen ce between various treatments for seedling 
vigor or indication of damage to seedlings. Apparently the 12-ounce ra te 
of Orthocide caused a reduction in stand even though damage was not 
noti cea ble. 

In the Manka to tes t there were no signifi ca n t differences between any of 
the treatments at th e fiv e-percent level. No visa ble evidence of damping-off 
was noti ced in this area. 

From the da ta accumula ted in the past two years from repli ca ted plot 
tests, i t would appea r o bvious tha t Orthocide 75 may have great possibilities 
as a seed protectant. T here are, however, certa in other characte risti cs which 
a good fungicide must have before it can be used on beet seed. For example, 
a fungicide must no t lower the germina ti on o f the seeds even though it is 
stored in a warehouse for a year or more. 

Storage Results 

T herefore, a n exp eriment was se t up to determin e wh ether or no t 
Orthocide 75 had any effect on stored beet seeds. The ex periment a lso was 
des ign ed to tes t di fferen t rates of app li cation , sin ce a high dosage o f a fun gi
cide might decrease the germinat ion to a greater degree than a low dosage. 
T he writers also were in terested in whether or not Phygon will decrease the 
germi nation when it is appli ed a t heavy dosages, therefore it was incl uded 
at the differen t ra tes as a check. An untreated ch eck was incl uded so th at 
the comparison between trea ted and untreated sa mples could be ca lculated. 

T he fiv e di ffe rent dosages, 4, 6,- 8, 10, and 12 ounces p er 100 pounds 
of seed were chosen, since an addi tive increment (in this case 2 ·ounces) 
will allow for the testing o f any possi ble trends such as linea r, qu adra tic, 
etc. 

T he experiment was set up in a 5 x 5 + 1 fac torial completely rando m
ized desig'l. Five samples o f 100 seeds for each trea tment were co un ted 
and germin a ted each month . The exp erimen t was p lanned to stop aEter 
20-months' data had been obtain ed . The analyses o f these finding's are 
rep orted in Table 4. 

In genera l the check (no trea tment) has kep t a germ inati on higher 
than either trea tment, bu t no t sta tisicall y different. The same was true o f 
Orthocide over Phygon. Although signifi cant differences were detected for 
the months o f July and August in 1956 a nel J anuary o f 1957, these were 
hard to ex plain . It may be a n interaction with temperatures, or to random 
chance varia tions. 
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Orthodde 75 4 oz. 89.6 78.4 84.4 89.5 84.4 82.2 87.5 88.2 89.2 85.6 82.0 77.4 81.6 88.6 88.6 88.4 84.2 83 .2 88.2 .0> 

Orthocide 75 6 oz . 84.0 79.8 85.2 86.6 85.0 81.6 85.7 87.8 89.0 90.2 83.4 79.2 84 .8 84.8 83.2 87.6 87.8 86.0 84.8 <-c 
Orthocide 75 8 oz . 86.6 85.4 90.0 89.5 85.6 84.6 89.6 88.2 85.4 86.4 83.4 79.8 85.8 86.4 87.6 . 84.2 88.6 85.4 85.6 C 

r 
Orthocicle 75 10 oz. 85 .4 81.8 88.6 90.0 84.0 84.6 90.0 88.4 84.6 89.0 86.8 81.8 85.2 85.6 87 .0 89.0 87.8 86.0 88.0 -< 
Orthocicle 75 
Check 
Phygon 

12 oz. 

4 oz. 

85.4 
88.0 
86.4 

81.4 
85 .0 
84.4 

83.4 
87.6 
86.8 

90.8 
90.6 
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80.2 
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83.6 
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87.6 

89.4 
88.4 
84,.6 
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87.6 
87.2 
87.4 

86 .6 
88.0 
85.8 

83.4 
82.6 
80.0 

81.6 
86.0 
81.4 

87 .2 
87.2 
82.0 

86.4 
86.3 
86.6 

83.4 
85.6 
85.6 

81.4 
88.8 
85.4 

84.2 
85.8 
81.6 

88.4 
85.2 
87.8 
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Phygon 6 oz. 86.6 82.0 84.0 88.4 87.2 83.2 86.4 87.0 87.2 86.0 82.2 79.4 80.6 86.2 85.8 82.8 82.0 85 .0 84.0 
Phygon 8 oz. 85.4 84.8 88.2 83 .6 85.0 78.0 87.6 83.4 87.8 87.8 76.6 70.4 83..1 84.6 83.6 85.4 81.4 87.2 87.0 
Phygon 10 oz. 85 .6 79.8 85.4 89.8 86.4 82.6 84.0 87.6 86.4 86.6 81.0 77.2 85.2 83.4 83.0 85.8 84.2 86.0 84.2 
Phygon 12 oz. 86.2 85.2 86.4 86.4 88.0 82.0 85.6 86.2 87.0 82.8 84.4 80.4 80.4 85.2 83.6 85.8 85.2 83.8 87.2 

General ~'Iean 86.3 82.S 86.4 88.4 86.1 82.5 87.3 87.2 87.1 87.0 83.9 79.2 83.3 85.6 85.7 85 .8 85.2 84.9 86.4 
F. Values 0.5 1.85 1.60 1.30 0.86 0.76 1.0 0.92 0.86 1.42 2.62* 3.12** 1.18 1.2 1. 39 1.41 3.63*" 1.1 3 1.56 

(F = 2.06 a t the 5% point of signifi cance) 
(F = 2.75 at the 1% point of significance) 

Means for 19 
Readings 

85.08 
86. 22 85.70 (Orthocicle)"'''}86.5 1 
85.38 

87.15 } 87.15 (Check) 

84.53M92}
83.75 84.49 (Phygon) 
84.43 
84.84 '-" 

"" "" 
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The mea n of th e two treatments and check [or all mo nths and rates are 
shown in Table 4. There were no statistical differences between any of these 
trea tments a nd all gave satisfactory germinat ions at the end of 20 months. 

From the data in Table 4, i t was obvious that fungicidal treatments 
used in these tests were not detected as being detrimental to germinati on of 
bee t seed even after 20 months in storage. The question then was to de
termin e whether or not these fungi cides would still be effect ive after 20 
months in storage, in controlling damping-off organisms. 

1956 Results 

To de termine their effectiveness after 20 months in storage, samples of 
each of the seed lots whi ch were in the storage tes t were planted in the 
fi e ld in repli cated tes ts. The plots whi ch were single rows ten feet long 
a nd one seed p er inch, or a total of 120 seeds, were planted by a belt 
planter. The eleven different treatments were repli cated fi ve times in a 
II x 5 randomi zed block desig n a nd these tests were repeated at three loca 
tions ; Rocky Ford, Colorado; Mason City, Iowa; an d East Grand Forks, 
Mi nnesota. The results of th ese tests are shown in Table 5 as indi vidual 
and mean rankings of the eleven treatments at the three locations. 

Table 5.-lndividual and Mean Ranking of Eleven Trea tments at Tbree Different 
Locations. 

LOCATIONSl 
Rate p er 100 

Treatment lbs. seed 2 3 M ea n Ranking 

Orlhocide 75 " oz. 2 9 4 5.0 (5 ) 
Orthocide 75 6 oz. 3 2 8 4.3 (4 ) 
Orthocide 75 8 oz. 1 5 5 3.7 (2) 
O rlhocide 75 10 oz. 4 3 2 3.0 (I) 
Orthocide 75 12 oz. 9 3.7 (2) 
Check 10 II 11 10.7 (II ) 
Phygon 4 oz. 8 10 3 7.0 (7) 
Phygon 6 oz. 7 7 9 7.7 (9) 
Phygon 8 oz. 5 4 7 5.3 (6) 
Phygon 10 oz. 6 6 10 7.3 (8 ) 
Phygon 12 oz. 11 8 6 8.3 ( 10 ) 

1 Loca tio n 1. Rocky Ford . Colorado 3. East Grand Forks, Minnesota 
2. Mason City, Iowa 

No signifi cant differences were detected among the various treatments 
at Mason City, Iowa. or East Grand Forks. Minnesota. H owever , at R ocky 
Ford significant differences were detected as shown in Table 6. 

In Table 6 significant differences between treated seed and non-trea ted 
seed existed. This is to be expected i[ damping-off organisms were present. 
There also was a significa nt differe nce between the two fun gicides in favor 
of Orthocide 75 eve n after 20 months of storage. 

Even though significance was reached only in one of the three tes ts , 
we ca n conclude that Orthocide 75 has no adverse effects on beet seed even 
after 20 months of storage . T his was the primary question which the test 
was designed to answer. 
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Table 6.-Analysis o[ Variance [or Seed Treatment Test at Rocky Ford, Colorado, 
1956. 

Source of Variation D/F Sunls Squares Mean Squares F Value 

Blocks 4 1343.0 335 .8 
Trea tments IO 3041.0 304.1 2.44* 

Check "s. Treated I 635.2 635.2 5. 10" 
Between Fungicides 1 976.8 976.8 7.83*" 
Between Rates 4 1365.1 34 1.3 2.73* 
Fungicides x Rates 4 63.9 16.0 0.1 3 

Error 40 499 1.0 124.8 
Total 54 9375.0 

T he trend of the results as shown in Table 5 also showed Orthocide 
75 to be more effective after this storage period than Phygon , and Phygon 
was better than no treatment. 

T he data also show that seed treated with Orthocide 73 a t rates from 
8 to 12 ounces to be equally effective. 

Summary 

Two yea rs of replicated field results were reported using various chem
icals for seed treatments. Orthocide treatment was outstanding in both 
years. In 1954 it was superior to a ll other treatments, however, in 1955 it 
appea red to have an interaction with loca tion . 

Orthocide and Phygon at various rates did not decrease the germination 
of the seed after 20 months of storage. 

Orthocide treated seed still rema ined superior in fi eld tes ts even after 
being stored for 20 months. 


