
Simulated Hail Damage to Sugar Beets' 
H. E. MORRIS 

H AIL IS A M A J OR H A ZARD uf many crops grown east of the Continel1 � 
tal Divide in Montana. Methods have heen developed to estimate accurately 
the hail damage on cereal crops, hut these methods are nut adapted to some 
other crops, such as sugar heets, beans, potatoes, peas, etc. 

In recent years damage from hail has occurred annually on a rather 
large acreage of sugar beets and the need of information for properly 
calculating hail damage is apparent. 

A preliminary experiment was conducted in  1946  at the Huntley 
Branch Station, Huntley, Montana, in which the effect of  simulated hail 
damage on sugar beets was stuuied. The work was planned to study the 
effect of seasonal occurrence and intensity of hail damage un the ahility of 
heets to recover and on the suhsequent yields. 

A one-fourth acre plot ( 2 7 2 . 3  feet long and 40 feet wide) suhdivided 
into 24 small plots was used. 

The ground was fall plnv./cd and received the recomlnendeci cultural 
practices in the spring and summer similar to those used on the other beet 
acreage on the station . Segmented seed of U.S .  22 was used. The beets were 
planted April 1 2  at the rate of 4 pounds of seed per acre. The heets were 
harvested September 26 ,  1946 ( 1 66 days after planting) . 

Simulated hail damage was produced three times during the SUmll1el' 
.It approximately monthly intervals beginning June 26. On each date l OO ,  
5 0, 2 5 ,  and 0 percent uf the leaf  area of the beet plants were destroyed UIl 

each of two small duplicate plots (a plut consisted of two rows of heets 
26 .2  feet long) . The leaf arca was destroyed by whipping the plants with 
a flexihle wooden stick. (During the growing season of 1�46  two hail 
storms occurred, the first on June 24 causing about I O  percent damage, 
and the second on July 2 1 ,  causing 40 percent damage to the beet foliage) . 
The results of this experiment are presented in tahle 1 as an average of 
the duplicate plots. The greatest reduction in yield occurred where a.l l  the 
leaves were destroyed on June 16. The average yield of these plots was 
R.96 tons per acre, while the undamaged plots yielded 1 5 . 5 3  tons. 

There was practically no difference in the plots where the fol iage was 
Ja mageu 50 and 25 percent, respectively, Oil June 1(). They yielded approxi
mately 1 :;  tons and the check 1 ') . 5  tons. 

When the defoliation was made on July 2 1 ,  the plots with 1 00 percent 
of damage yielded 1 1  tons, and the 5 0  and 2 5  percent plots yielded 1 3  and 
1 5  tons, respectively, in  comparison to the check which yielded 1 7  tons. 

1Contrioutlon from Muntana State· Collcgo.', B" limy : l 1ld Bad. ri"!"KY l k p a r t m �' n t .  A�ricll !tl lral 
Experiment Sta t i o n .  Pape r  No . 1 9 4 ,  JOllfnal Series 



PROCEEDINGS--FIFTH GENER,-\L MEETING 3 5 9  

Table 1 .  Simuhtled hail injury to sug:u' beets 1 �46. 

No. of 
plot 

Foliage 
injury 

_ _ _ _ _  1 () 0  

50 

2 5  

() 

_ _ _ _ _ _ _ _  1 041 

50' 

25 

() 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 00 

W _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  SO 
1 1  _ 2 5  

1 2  0 

Hunlley }<'ield Station F·O·JII·a. 

Yield 
tons 

Tops 
percent 

Beet 
Roots average weight Sugar 

percent pounds percent 
----------------- -

Defoliated June 21;, 1 1)41; 

8 .96 4 6  5 4  0.98 1 5.5 
1 3 .57 �!l 61 1 . 1 2  1 6 . 1  
1 2 .97 :17 6;{ 1 .35 16 . 1  
1 5 . 5 ;{ aH 62 1 .5 2  1 5 .0 

Defoliate-If July 2 1 ,  1 94 1; 
t o . 9 K  .j4 Si) 1 . 1 4  14 .6  
1 2 .95 :15 fif> 1 .20  16 .0  
1 5 . 0 7  ;-:15 Hf) 1 .2:{ 16 .0  
1 7 . 1 9 40 nO 1 .2 5  1 6.2 

Defoliated August 2 1 ,  I H 4fi 

1 1 . 6;1 "' "' 1 . t O  lfi . :{ 
1 3 .0 4 32 68 1 .2R 1 5 . 9  

1 3 . 8 8  :3:-:: 69 1 .26  16 .6  
l 6 . K 2  ::17 Ba 1 .30  16 .0  

When the defoliation was made on August 2 1 ,  the plots with 1 00 
percent of damage yielded 1 2  tons, and the 50 and 2 5  percent plots yielded 
1 :;  and 14 tuns, rcspL'ctively, in comparison to the check which yielded 
17 tons. 

The L'xperiment was somewhat modified and repeated in 1 947 .  A field 
consisting of 1 1/S acres (field 2 72 . :;  feet long hy 1 7R feet wide) was used . 
One half of the field was fertilized in the fall of 1 946 with 1 6  tons of 
manure and 2 00 pounds of treble superphosphate on an acre basis. The 
other half was not fertilized. The field was faU'plowed and in the spring 
,1l1d summer received the recomm.ended cultural practices, similar tu those 
used un the other beet acreage �m the station .  

Segmented seed of  U .S .  22  was planted on May 6, and the beets were 
h,l fvesteu on September 26, 1 947 ( 1 42 days a fter planting) . One series of 
suhl-,lots in  each of the fertilized and un fertilized parts of this field received 
an application of N ( 1 50 pounds of ammonium sulphate and 1 50 pounds 
of sodium nitrate on an acre hasis) after the heets were injured. The heet 
foliage was destroyed 1 00, 50, 2 5 ,  and 0 percent on each small plot, con� 
sisting of two rows of beets 26 . 2  feet long, on June 26, July 26, and 
August 2R,  1 947 .  

Detailed data are  presented in  table 3 for the half of the  fie ld  which 
was fertili�ed in  the fall of 1 946.  

The results indicate that l OO percent damage to foliage on June 26 
and July 26, on plots where nitrogen was added, resulted in a 6-ton 
decrease in yield, while with a 50 or 2)' percent damage the loss was from 
2 to 4 tons. The damage to foliage on August 28 caused a reduction in 
the sugar content of heets of 2 to 3 percent. Due to unfa vorable conditions 
at harvest yield data were not ohtained on these p]ots. 
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On the plots where no nitrogen was added (tahle 2) 100 percent 
damage to foliage on June 26 and July 21i resulted in 7 and 10 tons 
decrease in yield of sugar heets, respectively, while with 50 and 2 ,.  percent 
of damage the loss was from 2 to 4 tons. The damage to foliage on August 
28 caused about the same effect on the sugar content as where nitrogen 
was applied. Yield records were not obtained on these plots. 

The nitrogen application after injury apparently was not beneficial 
to sugar beets in the fertilized part of this experiment. 

Detailed data are presented ill table 3 for the half of the field which 
was not ferti lized in the fal l  of 1 946.  

On the p lots where nitrogen was added fol lowing foliage injury on 
June 26 and July 26, 1 00 percent damage caused a decrease in yield of 
4 and ,. tons per acre, respectively ; 5 0  percent damage, a decrease of 0.9 
and 1 .9 tons ; 2; percent damage, a decrease of 0.0 and 0.9 tons.  The 
greatest reduction in percentage of sugar was shown by the beets on which 
1 00 percent of damage was made on August 28 .  

On the plots where no nitrogen was  added following injury on  June 
26 and July 26,  1 00 percent damage caused a decrease in yield of 5 . 6  and 
9.0 tons per acre, respectively ;  50 percent damage, a decrease of 1 . 3  and 
4 .0  tons;  25 percent damage, 0 .0  and 0.9 tons. 

A reduction in percentage of sugar occurred in these plots similar to 
that reported for heets grown on the unfertiliz.ed plots where nitrogen 
"vas applied after the injury. Due to unfavorable conditions at harvest, 
yield data for the p lots injured on August 28 were not obtained, although 
the plots were sampled for sugar determination. 

There was only a slight difference in the yield, stand, sugar content, 
etc., between the fertili.ed plots, the unfertilized plots, and the plots which 
received an application of nitrogen after foliage injury. The high fertility 
of the entire experimental plot indicates a sufficient amount of nutrients 
for practically a 20�ton yield of  sugar heets. The nitrogen content of the 
experimental plots was relatively high in  1947 .  

The results of 2 years' work show a similarity in certain trends, but 
more data are necessary hefore definite conclusions can be drawn . 




