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Introduction 

wnen sugarbeets are first placed into storage, pile temper

atures are the warmest and respiration rates are the high

est (4, 6). Therefore, losses during the first weeks of 

storage may be an important part of the total losses 

incurred. Previous workers have shown the effects of 

mechanical damage and topping on respiration rates and on 

sucrose losses during extended storage (1, 2, 3, 4, 7), 

but little inforrMtion is available on the relationship 

between injury and respiration immediately after harvest. 

The objective of this investigation was to determine the 

effect of harvest injury on respiration rates immediately 

after harvest and to determine the feasibility of using 

respiration as an injury index. 

Materials and Methods 

To determine the effects of normal harvest procedures on 

respiration, sugarbeet roots were randomly selected from 

various points in the harvest, handling, and piling process 

at the Fremont factory of the Northern Ohio Sugar Company. 

Sugarbeet roots from a single farmer were sampled l~ from 
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Figure 2. 	 Effect of temperature and injury 
on the respiration rate of sugar
beet roots during the initial 
250 hours after harvest. - 0 

10 0 C, injured; -e- 100 C, un
injured; - 0 - 20 C, inj ured; 

2 0- • - C, 	 uninjured. 

before the uninjured controls and then their rate parallel 

ed that of the controls. The injured roots were still 

respiring at a rate 25 percent higher than that of Lhe 

hand-dug controls after 11 days. 

At C there was no apparent increase in respiration 

during the initial 24 hours, but approximately 10 days 

were required for the respiration rate to stabilize. 

After 10 days the injured roots were respiring at a rate 

43 percent higher than that of the hand-harvested controls. 

The effect of topping and impact damage on sugarbeet root 

respiration at 100 C is shown in Figure 3. Crown removal 

20 
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greatly increased respiration rates during the first 96 

hours of storage. However, after this time the topped 

roots respired at a lower rate than the untopped roots. 

Impact injury increased the respiration rate of topped 

and untopped roots by 5.6 and 8 percent, respectively. 
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Figure 3. 	 Effect of topping and impact ~nJury 
on the respiration rate of sugar
beet roots at 100 C during the 
first 10 days of storage. -. 
untopped, no impact; - 0 - untopped, 
impac t inj ury ; -. - topped, no 
impact; - 0 - topped, impact injury. 

To determine why untopped roots respired at a higher rate 

than the topped roots, the respiration rate of topped and 

untopped roots and crowns was determined. Roots previously 

stored for 	30 days at 50 C were used. Roots were topped 

by removing the crown at the lowest leaf scar. The crJwn 
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tissue removed represented 13.4 percent of the weight 

of the original root . Respiration rates were then deter

mined at 50 C. The topped roots respired at a lower 

rate (4.49) than the untopped roots (5.09). The crown 

tissue respired at a rate approximately three-fold higher 

than that of the topped root (14.1 vs. 4.49). Therefore, 

the higher respiration rate of untopped roots can be 

explained by the high respiration rate of the crown 

tissue. The effect of topping injury can be estimated 

as follows: 

(% weight of roots x resp. of roots) + (% weight of crown) 

x (resp. of crowns) = Total resp. 

(4.49 x 0.866) + (14.1 x 0.134) = 5.78 

5.78 - 5.09 = 0.69, or 14% 

Therefore, topping increased respiration rates approximately 

14 percent. 

The increase in respiration due to the degree of damage 

and the effect of mechanical handling operations for the 

95-day time period is shown in Figure 4. Figure 5 shows 

the average respiration rate for each treatment for the 

entire storage period. For the first 20 days the 

artificially damaged treatments had higher respiration 

rates than the rest of the samples. For the remainder of 

the storage period, samples taken from the storage pile 

and from the top of the truck had the highest respiration 

rates. Considering the severe damage inflicted to the 

beets in the artificial damage treatments, it is signifi

cant that the ordinary methods of handling beets resulted 

iri even higher rates of respiration. Hand harvested 

samples either topped or untopped had consistently lower 

rates of respiration than the other treatments. The 

beets with crowns removed and otherwise undamaged 

generally had lower rates of respiration than those with 

the crowns intact, but the differences were not statisti

cally significant. 
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Figure 5. Average respiration rates for 8 
injury treatments during 95
day storage period. 

but also facilitates infection by fungal agents. Mumford 

and Wyse (5) found that the epidermal layer must be 

broken before infection by Penicillium or Botrytis can 

occur. Therefore, reducing surface injury to sugarbeet 

roots should significantly reduce sucrose losses resulting 

from respiration and mold growth during storage. 

The respiration rate immediately after harvest is very 

important, not only as a factor in sucrose loss, but also 

as a producer of heat. This heat of respiration is a 

major source of heat that must be removed from a storage 

pile before it can be cooled significantly. The rate of 

cooling during this initial period can significantly 

contribute the total sucrose lost during the entire 

storage period (8). 
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