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I have been  asked  to  speak on the subject  of potato harvesting and 
handling equipment. I a m  s u r e  that t he re  a r e  those who could cover 
this subject  f a r  bet ter  than I. l a m  thinking of those f a r m e r s  and 
individuals that operate the equipment dur ing the f a l l  harves t  period.  
Certa inly no one i s  m o r e  aware  of the problems associated with the 
operation of machinery than the individual with the task of i ts  daily 
associat ion.  

B e  this a s  it may ,  often t imes  problems not d i rec t ly  associated 
wlth the operation of a par t icular  piece of equipment can bes t  be  de-  
tected by someone considering the machine and i t s  function a s  a whole 
and in  re la t ion to  the p roces ses  which precede and follow the machine 
under discussion.  It i s  with this in  mind that  I approached an  analy - 
s i s  of p roblems associated with potato combines .  

The question may  come to  mind, "why this i n t e r e s t  in potato 
combines? " As  Extension Agricultural. Engineer  a t  the University of 
Idaho 1 was not h i red  with the specific purpose of working on potato 
harvest ing equipment .  Howerer ,  I was not long associated with the 
extension p r o g r a m  before I began to hear  of prob1em.s having to do 
with the efficiency of potato combines.  Rumors  came  to  m y  attention 
which suggested field losses  due to  ha rves t  with the potato combine 
of up to 45 per  cent. One le t ter  s ta ted that  the s ta t i s t i ca l  reporting 
se rv i ce  es t imated 32 cwt. p e r  a c r e  loss  with 113 of that number being 
number  one 's .  

B ru i se  Damage 
~~p-~~~-~-~~-~~~~~-~-~-~~~~~- 

While reviewing the l i t e ra ture  in re la t ion to combine efficiency 
I soon became a w a r e  of the se r ious  problem of b r u i s e  dam.age r e su l t -  
ing f r o m  harvest ing and handling potatoes. 

The following i temlzes  some  of the r e s e a r c h  repor ted  in the lit- 
e r a t u r e  concerning b ru i se  damage. 

1. i n  1950 Humphrey of Idaho observed tha t  it  was nea r ly  impos-  
s ible  to s e l ec t  10  injury-free  potatoes f r o m  the average  
potato s torage .  

2. On 18 f a r m s  using mechanical  h a r v e s t e r s  a t  Tulelake, Gali- 
forn.i.a, the total damage amounted to 3 7  p e r  cent of the crop: 
12 per  cent being cutting o r  bruis ing;  25 per  cent skinning. 
Two-thirds of thisdamage e c c u r r e d  in the harvest ing oper -  
a t ion3 one- th i rd  in  unloading t rucks  and conveying potatoes 
to  the pile.  They found no cor re la t ion  between the amount of 
damage and the type o r  make of ha rves t e r .  The seve re  



damage which would affect  the marke t ing  of the potatoes 
totaled 17 per  cent with mechanical  harvesting.  

3 .  Walt Sparks  of the Aberdeen Exper iment  Station repor ted  a s  
much a s  50 to  75 per  cent loss  of c rop  due to mechanical  
damage in harvesting handling. His  studies showed that 
11 .5  per  cent of the tubers  were  injured badly enough during 
harvest ing and storing t o  b e  c l a s sed  a s  having hard  and 
se r ious  b ru i se s .  

4. Larsen  in  studying Washington potatoes reported that g rowers  
injured 38 p e r  cent of a l l  the i r  potatoes,  of this 11.7 per  
cent was se r ious  enough to  affect  the grade.  He found that  
of a l l  damage to potatoes f r o m  f ie ld  to marke t ,  78 p e r  
cent was caused by the grower with the g rea t e s t  source  of 
injury being the harvest ing operation.  

5 .  Studies have shown that mechanical  bruis ing i s  the mos t  
s e r ious  defect  on the potato marke t .  

In summary  i t  appears  that  about 12 p e r  cent of a l l  potatoes 
harvested suffer b ru i se  damage sufficient to affect  the grade and that 
the m a r k e t  is being adverse ly  affected a s  a r e su l t  of this damaged 
product.  Considering the ea r l i e r  mentioned field losses  this would 
indicate that  20 per  cent of out potato c r o p  was being ser ious ly  dam-  
aged o r  left  in  the field. 

These  f igures  indicate a se r ious  need for  work to be done in  im- 
proving our harvest ing methods. Consequently, in the f a l l  of 1966 
Jim Bryan ,  A r e a  Potato  Agent in  the Blackfoot a r e a ,  and I outlined a 
p r o g r a m  t o  investigate the potato combine with the idea of classifying 
the sou rce  of losses  ---- and damage and of f i nd ing -yay?~of~red~c&g_th_ee~  
lo s ses .  Our objectives were  not to  have e v e r y  f a r m e r  recover  100 
per  cent of the c rop  100 per  cent b ru i se  f r e e .  We knew that this was 
imprac t ica l  f r o m  a standpoint of cos t s .  The re fo re ,  we se t  two goals.  
(1) A harves te r  should be leaving not m o r e  than 2 p e r  cent of the 
value of the c rop  in the field and, (2) immediately  detectable damage 
to the potatoes should total  5 per  cent or l e s s .  

The pro jec t  was in  t h ree  pa r t s  and was to b e  over a period of 
s eve ra l  yea r s .  

1. We would work wlth individual f a r m e r s  on seve ra l  different 
types of machines and m e a s u r e  the losses  which were  occur -  
r ing.  In c a s e s  of excessive l o s s e s  we would at tempt  to find 
the source  and recommend changes for  reducing these  l o s se s .  

2. We would develop a s y s t e m  of classifying the damage t o  a 
potato which would re f lec t  the reduction in  value of the crop. 



3 .  We would work with lndivldual f a r m e r s  in  determining 
sou rce  of the damage to  their  c r ip  and at tempt  to find solutions 
for  eliminating o r  reduclng this damage. 

It mus t  b e  kept in  mind that  this was Agr icu l tura l  Extension work 
and  not r e s e a r c h  work. We were  not seeking for  new and different 
methods of harvestmg the c rop ,  but  r a the r  hoped to help make f a r m e r s  
a w a r e  of the sever i ty  of the problem and of helping them to  apply ex is t -  
ing solutions to  their  problems in so  f a r  a s  solutions existed.  

During the f a l l  of 1966 we s e t  out only to make ourselves  aware  of 
the  problems of machine operation,  types of machines  available,  and 
re la ted  problems.  To do this we m-ade a r rangements  to  spend t ime  
with four different f a r m e r s ,  each having a different type of machine.  
They a l l  had la rge  acreages  in  the  Rising River  a r e a  near  Blackfoot 
in Bingham County. (Which by  the way, I a m  told,  i s  the l a rges t  pota- 
to  producing county in  the United States.  ) 

F o r  severa l  days we spent  our  t ime  visiting with the f a r m e r s ,  m e a s u r -  
ing the f ie ld  efficiency of the machines ,  checking chain speeds ,  
machine speeds,  observing operational problems and in genera l  b e -  
coming acquainted with the h a r v e s t e r s .  During this t ime  we made no 
at tempt  to study b ru i se  damage a s  we had not had sufficient t ime  to 
s e t  up a grading sys tem.  However, we did work with developing a 
method of checking f ie ld  losses  a s  follows: 

1. Each mzchine was checked a t  five s epa ra t e  locations i n  the 
field.  

2. Potatoes le f t  b y  the ha rves t e r  were  picked f r o m  each location 
by  marking off a plot 10 feet  long and covering two rows.  

_ ~~~~Ea~ch~marh_in~epch~e~~keedd~WaasSa~t_w_o~r~o_w_ma~chin~e~~~~~~I~some~ ------ 

cases  the f a r m e r  was using a two-row windrower to l if t  two 
rows and windrow them. into the bed being harvested by the 
combine. In this way the.combine was loading four  rows per  
path. In these  c a s e s  a t  each. field location we checked both 
the combine and the windrower for l o s se s .  

Potatoes which would pass  through the digger chains were  not 
picked up and thus were  not considered a p a r t  of the combine 
ioss .  

3 .  With a row spacing of 36 inches ,  each one pound of potatoes 
picked f r o m  a check section represen ted  a i.oss of 730 pounds 
p e r  a c r e *  

4. The loss  obtained in  the five locations was averaged  to de t e r -  
mine the average  machine loss .  

5.  The machine was studied to  determine the sou rce  of l o s se s .  



In our study with the four machines and with yields averaging 
about 300 sacks per a c r e ,  l o s ses  var ied f r o m  3 to  11 sacks  per  a c r e  
with about 50 per  cent being one ' s .  The principle source  of losses  
was f r o m  spil.1-out around the digger blade. Other losses  were from. 
improper  digger depth, potatoes ejected with the vines ,  potatoes being 
ejected from. buckets (on bucket machines) a s  they changed directions. 

These were a l l  good conscientious f a r m e r s  and their  machines 
were  In good operating condition. Losses ,  except for the one machine,  
were not considered to be excessive.  The machine with 11 sacks per  
a c r e  loss  had excessive spil l-out.  This problem was brought to  the 
attention of the f a r m e r  and evidently cor rec ted .  

We were  quite gratif ied by the enthusiasm of the f a r m e r s  in the 
a r e a  for this program.  In a lmost  every case  when we would s t a r t  
digging behind a machine to  measu re  i ts  f ield losses  we would soon 
have people stopping by to s e e  what we were  finding out. 

A t  present ,  I plan on continuing this p r o g r a m  on a wider s ca l e  
this  fa l l  and to include work on bru ise  damage. 

This pre l iminary  study indicated that excessive f ie ld  lo s ses  need 
not be  a problem with the potato combine. F ie ld  lo s ses  can be easi ly  
checked by digging in a 6 '  x 10' a r e a ,  each one pound of potatoes thus 
obtained r e p r e s e ~ . t i n g  7 . 3  sacks a c r e .  It i s  bes t  t o  dig in 4 o r  5 spots 
and average the resu l t .  

We a l so  plan on putting m o r e  effort  into workingina  s imi la r  way 
with bru ise  damage. Samples will be taken at various locations f r o m  
the harvester  and graded. We will then be in  a position to recommend 
changes in the harves te r  to  reduce the damage if it i s  found to  be  ex-  
c e s s ive~~,~~~~~Br~uis~e~~~damage~like~l~y~~canno~ttbbeee~C~mpP1eetee1-y-Y-Y-eeIiimmiinattedddddb~Ut---~ 
t~ ~~~ ~~ ~~ - 

it can be reduced. The following points should be followed in your 
harvesti.ng procedure:  

1. Use proper  cu1.tura.l pract ice  f r o m  plowing to digging. Excess  
clods damage potatoes. Keep field t rave l  before  harves t  to a 
minimum. Minimize cultivation where ever  possible.  

2. Apply a light i r r igat ion to soften clods and to  mellow the so i l  
just before  harvest .  

3 .  Slow down your equipment - -  the digger speed should not ex- 
ceed 1-1 /2 m.ph and the digger chain speed should not exceed 
150 fee t  per minute. 

4. Make cer ta in  a l l  chains a r e  rubberized,  i. e . ,  digger chaines ,  
t r ans fe r  and elevator chains on both combines and p i le rs .  

5. Maintain a cushion of so i l  f r o m  digger point to t r ans fe r  chain 



Do not use  kickers  o r  eccent r ics  on digger chains u.nless so i l  
conditions requi re  therri 

P a d  the truck bed. The f loor  and s ides  of the tr.nck where 
loading begins should h e  padded. F i r s t ,  build the load to  the 
full  height in the padded a r e a  and then position the t ruck  s o  
that subsequent potatoes always fall  on a previously built 
mou;td, thereby reducing the distance they fal l .  

Never allow potatoes to drop m o r e  than 6 inches. 

Select  a potato combine that has a minimum of direction 
changes and thus minimizes the number of t imes the potatoes 
mus t  fall  f rom one chain t o  another .  

Run. i~nloading chains and p i le r  chains not m o r e  than 70 feet  
p e r  minute. 

Use padding where ever  dam.a.ge might occur ,  whether it be  
on the comblne, irk the trrick or a t  ihe piles.  

Handl.el load, un:ioad and distribu.te potatoes gen t ly  Tra in  
a l l  personnel. t h a . ~  potatoes inj>m-e easily.  
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