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The control of soil crusting has been one of the most serious 
problems encountered in securing adequate, uniform stands of 
sugar beets on heavy calcareous soils. Immediately after a rain 
storm or an in-igation these soils form thick; tough crusts that 
prevent beet seedlings from emerging. Various mechanical de­
vices can be used to break the crusts, but their effect has been 
directly proportional to the efficiency of the device and the time­
liness of the operation. This can be costly and frequently in­
effective. 

In ]964 and again in 1965 the Utah-Idaho Sugar Company 
conducted tests in Utah to eva luate the effectiveness of applying 
concentrated sulfuric acid over the beet row to prevent the forma­
tion of crusts. 

Methods and :\1aterials 
In these tests concentrated sulfuric acid was placed in 1Y2­

inch to 2-inch bands immediately over thE' planted row. Eight 
tests were conducted by using a gallon plastic bottle filled with 
sulfuric ac id and allo"ving the acid to cover a 2" band over the 
planted row immediately after the beets were planted. ThE' acid 
flowed entirely by gTavity and only the orifice at the end of the 
plastic tube from the bottle and the ground speed of the applicator 
controlled the rate uf application. In four other tests, low rates 
of pressure- not exceeding 20 pounds- were applied to the acid 
to secure a more uniform distribution. 

The rates of application in all of the tests varied from 250 
to 600 pounds, and from 17 to 40 gal lons of the acid per acre. 

In five of the tests the application was made several days 
after the beets had been planted and in three of these tests a 
crust had already started to develop. 

Results and Discussion 
The results of these tests were most encouraging. In all of 

the tests, the acid combined with the soil to form a fine film of 
gypsum and once this was formed, rainfall and continued irriga­
tion did not make the soil crust in the treated bands. In all but 
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two of the tests, adjacent rows where no acid was applied had 
crusts that prevented or at least retarded the emergence of the 
seedling, whereas the treated rows were absolutely free of crusts 
except for one test where the crust had developed before the 
application of the acid. Instead of a crust in the treated area, 
there was a thin friable film that prevented crusting. This film 
,vas extremely thin and could be broken with the slightest pres­
sure, nevertheless it persisted through several rain storms and 
overhead or furrow irrigations. The only exception to the pres­
ervaLion of this crust preventing- film was in one field where 
enough errosion occnrred to wash away some of the treated area. 
Otherwise, no difficulties were encountered with crusts in the 
treated areas. 

Stand counts were taken on three fields that had been treated. 
These fields were not heavily crusted in the untreated areas 
although it would appear there was sufficient crust to retard field 
emerg·ence. Th e results show an increase of 11 to 14 beets per 
100 inches of row , or 42 to r;4% increase in emergence from the 
rlcid application (Table I ) . 

Table I.-Results of trials with sulfuric acid showing a , '(.'l'i.l!!C 1I11ll1i.Jer of beels in 
100 inches of row. 

300# 600# 
Su1f"rj~ Sulfuric 

Grower Check acid add 

T. Tateoka 28.5 39.6 ~fi6 

Richard Bogess 16.0 23.3 18.4 
S. o. Newbold 33.4 47.8 64 .9 

Aver<lge 26.0 369 40 .0 

rile rate of the acid had little or no effect on crust prevention. 
The lo'vest rate was as good as the hig-hest rate if the band- 1 I/" 
to 2 inches in width was m;:lintained over the planted area. '\lar­
1'O,"er bands freauently failed to g'ive an adequate area where 
there was acid; therefore, crusts did become a problem. It was 
JYlore difficult to maintain a I ~~ to 2-inch band with the lighter 
ptes than with the hf'avier r ()tes. but i[ the band was maintained, 
additional acid did not seem to be beneficial. Having some IJres­
sure on the liquid instead of relying entirely on )2Tavity How 
helped maintain til(' desired band width with the lower rates 
of material. 

The best results were obtained when the acid was applied to 
'0;1 that was fairly dry. 'Net soil, or even damp soiL sepmed to 
nrevent the formation of the thin film that prevented th e crust 
from devel oping. On dry soils, and particularly at the heavier 
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rates, there was frequently a noticE'able effervescence when the 
acid came in contact wi th a high calcareous soil. .t\.t the lighter 
rates this effervescence was not observed, but the film that formed 
was not visually different. 

There were some benefic ial sidE' effects from the application 
of the acid. The flea beetle becamE' a problem in nvo of th e 
fields that had only small sections trea ted with th e acid. The 
surrounding areas had varyi ng populations of the flea beetles 
and the visua l damage became quite extensive; ho-wever, there 
was no damage to the beets and no beetles could be found in 
the areas treated with th e acid. If this would have remained 
true had larger areas been treated so th at the' beetl es 'would not 
have had their preferen ce in such a limited area was not deter­
mined. H owever, it was obv ious the beetles did at leas t prefer 
the beers ,,,here the acid had not been applied . 

The cost of the materials used in these expe r iments varied 
from a low of about $:3 .00 to a high of about $7.50 per acre. 
These costs could vary some for the same rate, depend itlg' upon 
the amount of acid purchased and availability of supply. Acid 
for these tests cos t .$25.00 per ton ; however, the cost may have 
oeen lower if largTr amounts had been purchased. 

Two difficu lties were encountered in these tests. First, was 
th at even th ough the applicators wore rubber clothing' over most 
of their body, jackets, pants , and shirts were damaged and skin 
burns wer e quite frequ ent. Just the fumes from the acid is suf­
ficient to cause deterioration of most clothing and freauent skin 
burns. Before the use of concentra ted sulfuric acid could be­
come a general practice, rigid recommendations of application 
must be m ade, Second, was that when the application was made 
several days after planting, the seedling beets were freouently 
close enough to emerq:e nce that some damage was done to the 
beets. Beets or weeds that had emng'ed in tb e treaten ;:Jreas 
were killed. This can be avoided by making the application 
immediately following planting. 

There seems to be sufficient benefits to warrant the applica­
ti on of the acid on soi ls where most difficulties from crusts are 
encountered. Many growers are interested in applying the ac id , 
but are waiting for recommendation as to rates and method of 
application. 

It is hoped that simi lar results ca n be obtained from applying 
ferric sulfate instead of CCl1rentrated sulfuric ac id. This would 
eliminate the dangers and hazards of the acid and would he 
easier to apply. 
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Summary 
1. Concentra ted sulfuric acid was applied in lYz" to 2/1 bands 

over the planted row on heavy calcareous soils in Utah. 
2. A fine film formed in the treated areas which completely 

prevented the formation of any crusts. 
3. 'rhis film was easily broken and presented no problem 

to the emerging beets. 
4. Adjacent areas g-enerally had heavy crusts that either pre­

vented or retarded seedling emergence. 
5. 'Net or damp soil made the application less effective be­

cause the soil film did not develop as well. 
6. Flea beetles did not feed on the beets where the soil was 

treated. 
7. The beets were damaged or killed if they had emerged or 

were approaching emergence when the acid was applied. 
8. The dangers and hazards of applying concentrated sulfuric 

acid are many. 
9. Rigid and precise application procedures need to be 

adapted before this program could be recommended. 
10. Tests will be conducted using ferric sulfate in hopes of 

Illaintaining effectiveness, but reducing dangers. 


