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Potatoes shipped fromwashington must be superior i n  qua l i ty  t o  potatoes ship- 
ped from a l l  other production areas i f  we are t o  continue t o  build our markets. 
Any meas~res  t ha t  could be used t o  reduce injury t o  potatoes, or  t o  minimize 
handling expenses must be careful ly  investigated and evaluated. I f  these meas- 
ures are  shown t o  be effect ive,  they must be incorporated in to  the handling 
procedures i n  an economically-feasible manner. 

Labor-saving equipment, and the people who operate it, are  responsible for  a l l  
of the handling injury t o  potatoes. I n  most cases, it i s  possible t o  improve 
equipment. It is very d i f f i c u l t ,  and sometimes impossible t o  improve the human 
element, Anyone t rying t o  improve methods of handling must be cognizant of 
t h i s  si tuation.  He mus t  attempt t o  design new equipment and develop handling 
techniques which w i l l  perform the desired task i n  sp i t e  of human fa i l ings .  

Harvesting Potatoes In to  Mate+ 

I n  the Columbia Basin one sees a l l  s izes  and shapes of truck beds being used 
t o  haul potatoes from the f i e l d  t o  the shipping shed. Many of these truck beds 
a r e  i n  d i r e  need of repair .  This s i tua t ion  makes it necessary for  the  digger 
operator and the t ruck dr iver  i n  the  f i e l d  t o  t r e a t  each t ruck bed d i f fe ren t ly  
and t o  vary the loading procedures accordingly. However, a s  t he  long working 
day wears on, it becomes more d i f f i c u l t  f o r  t he  digger and truck operators t o  
give t h i e r  undivided a t ten t ion  t o  specif ic  differences i n  e i t he r  design or con- 
dit ion.  Fatigue leads t o  carelessness and carelessness i s  responsible for  a 
large par t  of the  harvesting injury t o  potatoes. Inexperience on the par t  of 
e i t he r  operator, a s  well  a s  dif ferences  i n  digger construction, a lso contribute 
t o  tuber damage. These harmful influences can be p a r t i a l l y  overcome by loading 
potatoes in to  water. 

The most ser ious  tuber damage occurs a t  t he  s t a r t  of the  loading operations. 
A t  first the distance of f r e e  f a l l  f o r  potatoes dropping from the loading con- 
veyor t o  the truck bed i s  qu i t e  long. The greater  t he  f r ee  f a l l ,  the  greater 
t he  impact a s  one tuber h i t s  another or  s t r i kes  t he  hard truck bed. I n  general 
a greater  impact r e s u l t s  i n  more serious tuber  damage. Owing t o  the  roughness 
of the f i e l d  or mechanical l imita t ions  i n  e i t he r  the t r ac to r  or  truck, it i s  
impossible t o  keep these vehicles  oriented i n  the  same posit ion with respect 
t o  one another f o r  any extended period. Any var ia t ion  i n  the  speed of e i ther  
vehicle w i l l  cause the  conveyor t o  move forward or  backward from the desired 
loading position, increasing the distance of f r e e  f a l l  f o r  potatoes dropping 
f r o m t h e  conveyor to  the  load. When harvesting i n t o  water, careless  or  uncon- 
t ro l l ab l e  var ia t ions  i n  e i t he r  t he  height of the conveyor or the backward and 
forward motion of the  conveyor with respect t o  the  truck bed w i l l  not r e s u l t  
i n  appreciable tuber damage. Water w i l l  p ro tec t  potatoes u n t i l  they are  loaded 
up to  the  l eve l  of the  throwdown side. Water i s  then released and the load i s  
topped off dry. 



Two yea r ' s  data were obtained from experiments conducted i n  cooperation with 
the Anderson Produce Co., Othello, Washington. Results showed tha t  potatoes 
were injured l e s s  by harvesting in to  a t ruck bed containing water than by har- 
vesting in to  truck beds lacking water. The more complete data from l a s t  year 
are shown i n  the following table:  

Amount of tluber disorders due to:  
Conventional Water Percentage Points  

Truck Truck Difference 

1 Percent of externally-damaged tubers 5.4 0.1 5*3 
Percent of blackspot-blemished tubers 

3 29.3 0 .O 29.3 
Numbers of blackspot blemishes 110.0 2.0 108 .O 

l ~ e r c e n t a ~ e s  based on the average of 40 samples of 30 pounds each. Damage 
re fe rs  t o  any external defect  which cannot be removed without a loss  of 
more than 5 percent of the  t o t a l  tuber weight (including peel) .  

*percentages based on the average of L O  samples of 30 pounds each. 
3~umbers of blemishes per 125 tubers i n  samples taken from each of 8 

truckloads. 

There are  several  benef i ts  t o  be gained by harvesting potatoes in to  water: 

1 Water cushions the f a l l  of tubers into  the truck bed reducing b6th 
external and in t e rna l  injury.  

2 Water i s  read i ly  available i n  the f i e ld .  
3. Potatoes are  pre-washed. 
L. Contact burns on tubers harvested in to  hot s t e e l  beds w i l l  be 

eliminated. 
5. With the use of water, no movable pa r t s  a r e  needed f o r  unloading 

potatoes a t  t he  shipping shed. Therefore, the  i n i t i a l  cost  of the 
beds and t h e i r  maintenance should be l e s s .  I n  addition, f loa t ing  
potatoes out of the truck bed should r e s u l t  i n  l e s s  in jury  than 
moving them out of t he  truck by mechanical conveyances. This would 
be especially t rue  i f  the  rubber was worn off the chains or i f  the 
chains were i n  need of  repair .  

Along with benefits ,  problems are  also associated with t h i s  method of 
handling: 

1, Unless special  f a c i l i t i e s  are  developed, potatoes must be unloaded 
in to  water. This l imi t s  the  use of water trucks t o  shipping sheds 
which have these f a c i l i t i e s .  

2. Water must be diverted from the flume rec i rcu la tor  i n  a volume suf- 
f i c i e n t  t o  move potatoes out of the  truck bed. This requires addi- 
t iona l  equipment and modifications i n  unloading f a c i l i t i e s .  

3 A water pump, probably mobile, would be necessary t o  supply water t o  
the  truck beds i n  the  f ie ld .  This would be an addi t ional  expense. 

More s tudies  on truck-bed design and development of accessory equipment, a s  
well a s  extensive physiological invest igat ions  on the  e f f e c t s  of water on tuber  
condition, must be completed before t h i s  method of harvesting can be considered 
a s  a regular production pract ice .  



Shipping Potatoes i n  Bulk 

The over-all value from in jury  reductions brought about by improving any one 
operation concerned with harvesting, grading, or shipping potatoes i s  usually 
dependent upon the eff ic iency of other handling operations. Each s tep  of 
every operation must be thoroughly studied and careful ly  evaluated; first a s  a 
separate en t i ty ,  and then as  an in tegra l  pa r t  of theover-allhandling procedure. 
I n  addition, production, handling, and shipping costs  must be considered when 
developing new machinery or  improving methods of operation. Often a cer ta in  
technique w i l l  be well suited t o  perform a specif ic  job, but it cannot be put 
in to  use because of economic considerations. Therefore, not only do potatoes 
shipped from Washington need t o  be improved i n  qua l i ty  i n  order t o  reduce grade- 
out losses,  but handling costs  must be minimized so the shippers of our s t a t e  
can s e l l  potatoes a t  a price which i s  i n  d i r ec t  competition with neighboring 
production areas and which is  prof i table  t o  both growers and shippers a l ike .  
It was f e l t  t h a t  bulk shipments of potatoes would accomplish both of these 
objectives. 

A bulk potato-shipping experiment using one of the  Bangor-Aroostook Railroad 
bulk potato cars  from Maine was completed during January, 1962. F i f t y  thousand 
pounds of Russet potatoes were shipped from the  Skone and Conners Produce Co. 

, warehouse i n  Warden, Washington, t o  the Campbell Soup Company plant i n  Sacra- 
mento, Calif .  This study was conducted t o  observe and evaluate the mechanical 
operations of the loading and unloading equipment i n  the  car and t o  determine 
i f  the construction of t h i s  car  was suited t o  the needs of Washington shippers. 
Another purpose of t h i s  t e s t  was t o  co l lec t  de ta i led  temperature data ( f ree  
space and tuber temperatures) t o  determine the eff ic iency i n  movement of warm 
a i r  throughout the load. The car was heated by an underslung charcoal heater 
and the movement of warm a i r  was by convection. 

I n  general, the  operations of the car,  both loading and unloading, were f a s t  
and e f f i c i en t .  The warm a i r  movement, a s  indicated by continuous temperature 
recording instruments a s  well as  tuber temperatures taken i n  sample areas  
throughout t h e  load, was uniform i n  a l l  areas  of the  car.  

A t  the  time of unloading, s i x  days a f t e r  t he  car  was loaded, small patches of 
mold were noted on a few potatoes a t  the  upper-most surface of the load. This 
mold was not found anywhere within the load and it appeared t o  be an easily- 
removable surface mold having no e f fec t  on potato qual i ty .  However, fu r ther  
laboratory studies a r e  now underway t o  determine the  re la t ionship of t h i s  mold 
t o  r o t  i n  potatoes. 

From the standpoint of our studies, t h i s  experiment was a success. However, 
the r e s u l t s  of t h i s  t r i a l  do not imply i n  any way tha t  similar summer ship- 
ments would be as  successful. We know t h a t  summer shipments w i l l  be subjected 
t o  problems qui te  diss imilar  t o  those encountered i n  winter shipments, and t h a t  
these problems w i l l  l i k e l y  be much more d i f f i c u l t  t o  overcome. Nevertheless, 
t h i s  study gave u s  valuable experience i n  the  operation of the  loading and un- 
loading equipment. We also learned more about t he  placement of t e s t  equipment 
i n  the load and the best  methods f o r  col lect ing tuber samples f o r  injury analy- 
sis. The data collected i n  t h i s  study should give us a be t t e r  chance of suc- 
cessful ly  shipping potatoes i n  bulk potato cars  next summer. 



The general consensus of opinion on the mechanical operation of t h i s  car,  by 
those present a t  both the loading and unloading, was very favorable. The most 
serious objection t o  t h i s  car  was the permanent i n s t a l l a t i on  of equipment. 
Unless bulk potato shipping cars  areconstructed i n  such a way tha t  they can be 
read i ly  converted t o  handle common backhaul supplies in to  our area, they w i l l  
not have t h e  support of the  ra i l roads.  

Bulk shipping o f f e r s  several  advantages over shipping potatoes i n  sacks: 

1. By using conveyors t o  move potatoes d i r ec t ly  from t h e  grading machine 
i n t o  the ra i l road  car,  the long f r e e - f a l l  distance f o r  uotatoes being 
dropped in to  t he  bottom of the  sacks and the  rough handling of sacks 
by the stackers w i l l  be eliminated. This should reduce the incidence 
of bruising and blackspot injury.  

2. Reducing the  number of laborers would cut  handling costs. 
3. Expensive sacks would be eliminated. 
4. Large quant i t i es  of potatoes (~0,000-60,000 pounds) could be shipped 

i n  bulk cars .  When compared with the quanti ty which can be shipped 
i n  standard carloads of sacked potatoes (43,000 pounds), t h i s  could 
r e su l t  i n  a substant ia l  f re igh t - ra te  reductions. 

Several problems a re  associated with shipping potatoes i n  bulk: 

1. Bulk shipping would require two complete conveyor systems, one f o r  
U.S. No. l v s  and one for  U,S. No. 2 's ,  so tha t  both grades can be 
sorted and loaded simultaneously* This would be an addi t ional  ex- 
pense t o  the  shipper. 

2. It i s  l i k e l y  t h a t  only the very l a rge  chain s tores  e i ther  now have or  
could afford t o  develop adequate f a c i l i t i e s  a t  t h i s  time t o  handle 
potatoes shipped i n  bulk cars.  This could l i m i t  the o u t l e t s  t o  which 
a shipper, who i s  equipped e n t i r e l y  f o r  t h i s  method of shipping, could 
s e l l  h i s  potatoes. Many chain s to re s  want t o  do the i r  own packaging. 
On the other hand, smaller buyers of ten do not have equipment f o r  pack- 
aging and they must depend on the  shipper t o  furnish them with pota- 
t oes  i n  the desired containers ready f o r  the  r e t a i l  markets. This 
would make it necessary f o r  shippers t o  maintain packaging equipment 
a s  well a s  conveyor systems f o r  bulk shipping. 

3. If a shipper who i s  planning t o  do both bulk shipping and custom pack- 
aging reduces h i s  labor force while loading bulk cars  of potatoes, he 
may encounter d i f f i c u l t i e s  i n  finding the  addit ional help needed t o  
fill packaged orders a t  another time. 

Only a few of t he  advantages and disadvantages associated with bulk shipping 
of potatoes a r e  l i s t e d  i n  t h i s  report .  Experimentation w i l l  bring out more. 

It is c lear ly  understood t h a t  i n  working with a large and diverse industry, any 
new approach used t o  solve a given problem cannot possibly be seen a s  a benef i t  
t o  the e n t i r e  industry, a t  l e a s t  i n  i t s  i n i t i a l  phases. What may appear a s  an 
advantage t o  some individuals may be a decided disadvantage t o  others. However, 
a s  a problem i s  studied more intensively and new information i s  obtained and 
published, improvements i n  other pract ices  r e l a t i n g  t o  it w i l l  a l so  be advanced. 
Problems which may now appear a s  insurmountable may be only a matter of routine 
a few years hence. The ac tua l  value of any research work, however, depends very 

3 much on your i n t e r e s t  and a b i l i t i e s ,  A s  an  individual groyer o r  shipper, you 
alone must evaluate a l l  of the data t h a t  a r e  presented and screen out and put 
in to  prac t ice  t he  operations t h a t  w i l l  help t o  solve your specif ic  problems. 
Only through systematic improvement of your individual operations can the e n t i r e  
potato industry of Washington grow and prosper. 




