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INTRODUCTION 

Few pieces of regularly us e d equipment have an average 

age as old as the unloading and piling equipment used to handle 

sugarbeets at the company owned piling grounds. Not that age 

alone should imply anything derogatory, because updating, re­

building and modernization are part of a continuing process within 

the agricultural maintenance divisions responsible for piler oper­

ation. What age does imply is that major changes occur very 

slowly and that new piling concepts for purposes of reducing dam­

age to the sugarbeets must be modifications to existing equipment 

if there is any hope to have the equipment on-line in a reasonable 

J. mount of time. 

PREVIOUS WORK 

The 1055 of recoverable sugar due to injury is well docu­

mented in the literature. 

Akeson and Stout (1) damaged sugarbeet roots with impacts 

of three and six feet upon a steel surface. They found th.at these 

impacts increased the respiration rate up to 23%, invert sugar 

accumulation up to 41%, sucrose 1055 up to 73%, and recoverable 

sugar 1055 up to 65%. 

Cole (3) found that respiration rates were increased by as 

much as 26% by the level of mechanical damage during harvest 

and storage of the roots. He found that apparent sucrose was 

""Approved as Paper No. 8131 of the Idaho Agricultural Ex­
periment Station. The authorsare Professor, Graduate Student, 
Scientific Aide and Scientific Aide, respectively, Department of 
Agricultural Engineering, University of Idaho, Moscow, Idaho 
83843. 



VOL. NO.2, 1981 

by up 

by 10 whIch 

the subjected 

Wyse roots 

minimal 

machine 

iratior. 

a ril te 

control . 

Precht et 

above and consi higher 

O. 

day 

Backer that with 

or 

machine 

O. 

lost 

Wyse (8) that increased 

above hand 

MATER IALS METHODS 

This reports studies 1975 



138 JOURNAL OF THE A.S.S.B.T. 

naiyses. 

collected include 

and time and motion 

1979 in both Idaho 

damage, 

Bruise 

of beets 

the truck s 

ind i vidua 1 

and 

comparing the bruise 

with the level in 

passing hand 

weighing and 

the piler, 

The 

described 

age as up from 

severe I n all 

damage if it 

the damaged 

the number 

to ha ve a 

if the d the point of breakage 

or more. 

root, ca1led a 

larger, the 

face i d broken 

is 

lab 

L 

beets. 

a 

the 

were made 

studies 

fo110w ing the 

unioaded. 

leaving d gap fol 

ern [1t il'O-; lnto an 

the beets. For 

to obtain the 

system for the 

and 

the 



139 VOL 21, NO.2, OCTOBER 1981 

ng 

would 

RE D I SCU ION 

equipment s 

109 the mot ion of 

the 



140 JOURNAL 

typica 1 of the 

1. -

x 
w 
o 
z 

Figure 

SAMPLING LOCATION 

HARVESTERS 

Figure J. ­



141 VOL. 21, NO. OCTOBER 1981 

the 

on 

They 

mach inc. they 

could 

be 

and 

the day 

1976, taken from 

~uincy, 



JOURNAL OF THE A.S.S. B. T. 

locations within piler. and 

per­

151 



143 VOL. 21, NO. OCTOBER 1981 

the 

5. 

INDEX (x) 

Figure 6. ­



144 JOURNAL OF THE A.S.S.B.T. 

L1 In 

to the bru i and 

type recorded for each 

un 

washed 

index 

through are 

studies. 

7. ­



145 VOL. 21, NO.2, OCTOBER 1981 

Respiration Studies 

In 1975, a respiration study was conducted cooperatively 

with the USDA Laboratory at Logan, Utah. Trea tmen ts included 

artificially damaged beets, mechanically harvested and handled 

beets and both topped and untopped checks. Severely damaged 

beets respired at a level 69% above the topped check ( Fig. 8) • 
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In October 1976, a sugarbeet respiration study was conducted 

at U & 1, Inc. in Moses Lake, Washington. two of the eight treat­

ments used in this study were run through a piler, while others 

were given various levels of damage . All samples were placed in 

respiration chamber s for 90 days, where CO content was monitored.
2 

Fig. 9 shows that CO content varies through the storage
2 

period, but generally th at increased levels of damage give higher 
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Figure 9. - 1976 respirati o n st udy comparing hand harvested, hand har­
vested and ma c hine piled, and machine harvested and piled 
roots . 
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