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Paper and Cotton Shipiiiing Bags for Kern Coionty Potatoes

vJ. R. Barger-^L. L. Morris -^'^ and

G, B. Ramsey ^

In 1942 the diminishing supply of burlap "bags for agricultm'-al use due to. the

war forced potato shippers to look for suitable substitute containers for their
crop. Cotton bags viere made available for potatoes and in some districts paper

bags vjere used. In Kern County, California, the substitutes being used quite ex-

tensively included tub baskets and bags irjade of cotton sheeting end nesh.

One of the first considerations in clioosing a substitute for burlap bags is

the utilization of the present bag-filling equipment, vvhethor or r.ot the substitute
container can be filled in the sane manner and as easiljr and quickly as the burlap
bag and, if not, vjhether there is suitable fil^ling oquipnont available. A second
requirement is that the container should vdthstand co:;Unorcial handling and ship-
ment, and a third point is its suitability'- as a package for the shipment and market
display of potatoes.

Kern County supplies about half the nation^s early potatoes during April, May,
and June. Each packing house unit is geared to xjash, pack in 100-pound bags, and
load about a carload of freshly dug potatoes an hour. If this speed tjcre not main-
tained, loss might result from prolonging the season into the hot vcather.

Although oorlj^ potatoes have been shipped comjnercially from some eastern states
in tub baskets and vare-bound veneer boxes of about 50-pound capacity and in con-
sumer-size paper bags of 10-, 15-, and 25-pound capacity, in Kern County the standard
unit for potatoes has alxvays been the 100-pound burlap bag and tho packing house
equipment has been designed to handle either this size or tho 50-pound bag. Small
containers increase tho cost of packing and loading but some j'larkots have been will-
ing to pay the additional cost of 10 cents per hundredvjeight for packing in 50-pound
bags, ConsuTAcr-size cartons have been tried in the past and have boon abandoned
largely because reimbiursement for the extra cost could not bo obtained in competition
vjith the 100-pound bag. In the case of the shipments in baskets this year most buy-
ers would r.ot pay for the increased cost of packaging and preferred the 100-pound
bog.

-if Part of a cooperative investigation of methods of handling and shipping
truck crops conducted by the U. S. Department of Agriculture and the California
Agricultural Ez'.periment Station,

2/—'Associate physiologist, Bureau of Plant Industry, Soils, and Agricultural
Engineering, U. S. Department of Agriculture, Fresno, Calif,

3
'

-^Junior oloriculturist , California Agricultural Experiment Station, Davis,
Calif,

-^Senior pathologist, Bureau of Plant Industry, Soils, and Agricultural
Engineering, U. S, Department of Agriculture, Chicago, 111.
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The Kern Coi.mty early potato crop is predominantly of the Vlhite Rose variety.

Digging may start before the skin is thoroughly set raid the potatoes usually be-

come skinned or feathered during digging and handling. Such skin injuries on this

variety readilj'' brovm from exposure to vjind, sun, or very dry air. After viashing,

the tubers drain some-t^jhat on the gradi.n{/ bolt but are packed before they are tho-

roughly dry. The hot, dry vveather that usually prevails during potato harvest in

Kern County desiccates the skirmed portion of the tubers and often causes object-

ionable broi'ming of tho surface in transit. The dry air likewise prevents normal

development of neve skin, and this predisposes the skinned areas to bacterial growth

and resultant stickiness or sliminess.

rfith these conditions in mind, several shipping tests and holding tests viere

made -with Kern County potatoes during Hay and Jtuio, 1942, comparing bags made of

paper, cotton shooting, cotton mesh, and burlap— particLilar attention being given

to the carrying quality of the potatoes in the various containers, Tho shipments

and their condition upon arrival are sumi'iiarizcd in table 1,

Testa vjith paper bags

Railroad shipments vjere riiade in v.'hich ten to seventy 50- or 3-00-pound paper

bags were included as a part of 56, 000-pound commercial loads of cotton or burlap
bags. The bags were made of 4:-ply kraft paper and were closed with twisted wire
ties. Some of tho bags vjore perforated voith tvjcnty-four q^uarter-inch holes to
provide ventilation. Considerable difficulty was experienced in filling the bags
because they could not be hung on the jigger used for burlap bags and the tying
operation was slovj. Hot/ever, after the bags were filled with xvet potatoes they
did not become soaked t]irough and withstood the necessary trucking and handling
during loading,

Tho first tost car, loaded Ivlay 21, 1942, vms shipped to Dallas, Texas, Tho
load was of the pyramid typfc and contained about sixty 100-pound paper bags in two
double stacks 6 layers high, with the remainder of tho load made up of 100-pound
burlap bags. The stock was slightly skinned but was not wind injured (desiccated).
The potatoes arrived in very good condition. There was no o^adcncc of heating in
either tho ventilated or tho nonvontilated paper bags and th&re vjas somewhat less
bruising in the paper bags than in the burlap bags, Eowever, approximately one-
half the paper bags shovjed some vjorn and torn places and many had opened at the
seam apparently because of moisture absorbed enroute.

The second test car was shipped to Portland, Oregon, Hay 23. It contained
about seventy 50-pound paper bags as part of a 720-bag load of 50-pound burlap bags.
The paper bags adjacent to the vjalls iverc laid crosswise of the car with tho ties
toward tho wall and those in the central section xvcre laid lengthwise r.iaking a

load nine rows v.ldo and 5 and 6 layers high. The potatoes and the paper bag con-
tainers both arrived in very good condition in this car. There was no evidence of
heating or lack of ventilation in the paper bags. The skinned areas xjorc lighter
in color on potatoes in the paper bags than in the burlap bags and vierc vjell healed
over vjhorcas in b'lrlap bags the skinned areas developed a dark crust vjith numerous
small spots whore bacteria had begun to invade the dead outer tissue. There was
loss shrinkage of tho potatoes in paper than in burlap bags; averages of ti-Jenty-

bag lots showed 1-3/4 pound loss in wei^at per bag in burlap and one pound in papor,
T]ie potatoes in paper bags also showed less bruising than those in burlap bags.

In other cars in vjhich paper bags vjcre used for shipping to eastern m.arkcts
{Chicago, Illinois; Milwaukee, Wisconsin; and Logansport, Indiana) results similar
to those in tests 1 and 2 v;orG obtained in all but onj test. In one car several

2.





bags of skinned and wind-injurod potatoes vjoro shipped to Chicago, Juno 20, londor

standard ventilation. The potatoes in paper bags dcvclo-ood 53 per cent decay as

compared to 34 per cent in burlap. The inspection report states that .most of the

decay was bacterial soft rot evidenced by a stick^'-, sliglitly noist surface. In the

moro advanced stages there vjas sonc slii?.e and occasionally Fusariu?:! and Ponicilliur.i

grovjing over the surface. Browning of the skixined areas occurred on 2S per cent

of the potatoes, in paper bogs and on 30 per cent in burlap bags.

Holding tests in which potatoes were stored at Fresno uridcr conditions of tine

and torapcrature similar to those in cars rioving to eastern inarkets shoiicd that under

both sets of conditions the effect of the container on the produce T;as about the

same. During storage for one week moisture loss at 70° F and 50 per cent relative

humidity vjas the same in vented and nonvented paper bags as that in burlap, air.oujiting

to about 4^ por cent, \vhcreas at 50° F and 80 per cent ro3-a:tive hur.iidity the loss

was about 1-|- per cent in paper bags and 2 por cent in burlap bags. Potatoes from
both storage conditions lost about 1 per cent in weight during the first tvjo days

after removal to store temperature of about 80° F, Tiiorc was less browning in the

paper than in burlap bags and also better healing over of skinned areas. There was
no internal darkening (black heart) caused by suffocation. During five days' hold-
ing in diffused light after storage, no greening occurred in paper bags whereas
slight greening occurcd in burlap bags.

Analyses of the atmosphere inside the nonvented paper bags during storage shovj-

ed no accumulation of carbon dioxide or depletion of oxygen such as occurs when
potatoes arc held in air-tiglit containers. This indicated that the paper was suf-
ficiently porous to permit adequate diffusion of oxygon to and carbon dioxide avjay

from the tubers. Porosity measurements of the paper also indicated this. These
measurements also showed that when the paper is moist, as it would bo under commer-
cial conditions, its porosity to air movement increases, but when it is very wet
complete sealing occurs. The effect of paper thickness (number of plies) on por-
osity- was also determined. It was found that after a thickness of 4 or 5 plies is

reached, additional plies liave relatively little effect upon the rate of air movement,

'In all these tests, potatoes that 7.'ore not wind-in jiured carried well in paper
bags, but whenever the 100-pound bags were used there vjas an objectionable amount
of bag failure necessitating resacking at the market, T^ie 50-pound paper bag stood
up very well under shipping.

Tests with cotton sheeting and cotton mesh bags

In several of the tost cars, cotton sheeting, cotton mesh (Victory cloth), and
burlap bags were compared. Fabric bags, regardless of the material, present no
serious mechanical problem in the packing house because they can bo filled and sovjcd

like burlap. Cotton bags proved to bo a 'very successful substitute for burlap.
They were available in quantities needed, and with the exception of a couple of
instances where 't]ie bags vjore made longer and narrower than usual and of liglit-

wciglit sheeting, they carried the potatoes with only slightly more transit bruising
than did burlap bags. The narrovj 100-pound bag which measured 20" x 42" had to bo
loaded with the two wall-rovis laid across the car and two center rows laid length-
wise, thus necessitating extra handling and increasinf:, the possibility of rouc^i

handling duTing loading, VJhcn this bag was rx:de of lightweight o];eoting it fre-
quently buckled and tore during handling. The mediuii-v.'cight bag moasuj'ing about
23" X 36", similar in size to many burlap pot- to bags, made a strong, compact unit
ivhich could be loaded by any of the customcrj'- methods.
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In tost shipnonts with cotton, fine mesh, end "burlap bogs, there was gxcgssivc

bruising of potntoes in 42'- lirOitiJoight cotton bans, slight bruising in 36" acdiuji-

vicir;ht cotton bags, and slight b..j^ r.iarking in 36" fino-uosh bogs vjhcn conp'-^.rod

with fairly heavy 36" burlap' bags. Shrinkage was grector in finc-mcsh begs than

in cotton shooting or burl-.p, and slightly less in cotton shooting than in burlap.

Browning was gro.-.tost in ncsh begs and scYerc brovffiing f^as slightly loss in cotton

shooting than in burlap. After unloading at tho iiarkct, greening developed readily

in tho finc-mosh bags, and devclopod slightly sooner in cotton sheeting bags than

in burlap. Holding tests at Fresno confimed thoso results.

Practical considerations

The investigations on tho shipiient of 7-Jhite Rose potatoes from Kern Ccmaty in

various types of bags has shown that paper bags can be used undor certain conditions.

Sound potatoes carried well in 50-pcund paper bags. Tho relatively high hui.:ldity

that occurred in paper bags as conparod with that in burlap not only reduced shrink-

age and browning in transit but also pronotod nornal dovolop.icnt of now skin (dry

air desiccates skinned areas and prevents the dovelopr.icnt of the nevj skin). Hovj-

cvor, the high h.uaidity that prevailed in paper bags caused increased decay of

skinned potatoes tliat i.'crc exposed to dry wind during digging and during hauling
to the packing house, Incro sod decay r.iight reasonably be expocted if x)otatoes

infocted with lato blight were shipped in paper bags. Under Ecrn County conditions,
slow drying or high hunidity inside tho container is desirable for nonvand injured
stock because it promotes healing of skinned areas. Venting did not r/r.terially

change tho conditions of /.oisture and air inside of paper bags and there v:as no
ovidoncG of heating or snothoring of potatoes shipped in nonvontcd bags. At present
there ap:")ears to bo no reason to provide holes in the paper bags for ventilation,

Tho adoption of peeper bags for Kern County potatoes will probably depend on
the supply and cost of bags of not ox^cr 50-pound capacity and on tho success with
vjhich the present bag filling ocuipnont can be convcrtod to handle paper and fabric
bags interchangeably.

Comparing cotton fabric bags x^ith burlap the investigation has shoivn that nosh
bags increased shrinkage and bag i.mrking in transit. Cotton shooting bags proved
very desirable and, although they were not quite as sorong as burlap and the potatoes
in them vjoro apparently norc subject to greening than viore those in burlap, these
objections could i^robably be r>.et by proper handling during loading and at the market.
Bag spotting of white cotton bags due to placing wot potatoes in them caused some
confusion at tho market because spotting of burlap bags has usually boon associated
with decay; but no doubt tho trade vjill soon learn to differentiate bGt\:oen spots
resulting frox'i viotnoss of sound stock and those coning from decay.

Tho observations reported here apply to only one shipping season. Additional
shipping and holding tests using various containers will bo conducted if tr.is seems
desirable,

Acknoxvlo dgoi:Tont s

Aciciowlcdgoment is made of the cooperation of the folloxving persons and firms
in furnishing bags and providing for car-lot shipments for the tests:

V/, 3, Crxip- J. C, Jacobscn, Goorgc Reinich, Sd Ransay, Curtis Robinson, Safe-
way Stores Inc., Sill Properties Inc., DiGiorgio Farms, and Croxvn-Zollorback Paper
Co/iipony,

April, 1943
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