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POTATO GULTIVATION WITH SWEEPS (DUCKFEET)
Nelson Ee. Beynold* Trates

-

* About 60 years ago Dowden invented the potauo digger. “He elevated the potatoes
up. over a high: "hill'i - probably only because he Played. "ant1~over" as a boy, Now
the level-bed: digger is used because it dees ‘not bruise the potatoes, Likewise, in
the past farmers have cultivated potatoes with the’ hllllng type shovels and spend
much time getting a perfect ridge only to harrow iu down 1mmediately—-just because
Grandpop dld it that Waye *

Potato growers have spent countless hours atgusting shovels perfectly. Too
of ten the many. adjustments on ;arm machines are "only a means of getting them out
of adjustment™ and sometlmes are more. trouble than -they are worth, Why were these
twisted, hilling-type shovels ever: invented? They fulch the soil in the ditch
_areas but not in the rootegrowth areas, and they d0 not loosen the compacted earth
"in thecentérsof . the rows so the tender roots can expand as they ‘should, Mulching
“the sofl in the: row~centers is far: more important than in the ditclles and is much
easler. Every spring farmers “wade" through mlles of soft dltdhes. cultiVatlng

, "It is well to analyze ‘the” present method of gotato cultlvatlon. 'The-following
thoughts ‘are. worthy of’ consxderatlon-: . AT S C

1, Why strive to prodnce a perfect rldge and then harrow 1t down in a few hours?

2. Hilling shovels bring a groat deal of mois't eeruh {and slickers) to the surface
~and this moisture might be valuable:in giv1ng the nowly planted seed the necessary
start. ERC AR

3. Moo few or. poorly spaced ¥Hilling: shovels make subsurface troughs in the ditches,
, and if these grooves are not cultlvateddout later they make traps ﬁhat retard the

. flow of "irrigation ‘water toward the seed pleces.‘-"

H, In heavy soils .especially, the new seed will be- left up on a compacted sub-
surface mound Whlch the roots cannot penetrate."”heso tlny roots ‘follow the easiest
channels in the mulched grouna near: the surface and go-out 6 inches to 8 inches
~before turning Jownwa¥d in-the loose s01l in the ditches,.
5¢ Planter shoes often press the heavier soils so ti Zhtly that the roots never
penetrate this gioove and thc hilling shovels do not crack this s0lid earth,

6. The roots; stolons, and potatoes should expand: near- the Tow. centers and not
out in the ditches or too near the soil surface.” oo

The problem is that of providing a simple me thod of mulchlng the soil in the
roobegrowing areas so as to produce a strong aca heulthy root system at the EARLIEST
possible time., Of course, maca depends on svi. trpo, elapsed time since plowing,
pracipitation. and field preua-ations Several Uyoes of tools have vesn used, but
the best results were obtaiusd with common ten inch sweeps or duckfeet, Therefore
wha’s is suggested here is a deep tillage program of "under-cutting' the newly
planted seed, Sweeps should go 2 inches to § inches under the seed pleces; an

éformerly commercial Agricultural Engineer, Greeley, Colo,
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average of 2 imches to 3 inches will give good results, Depth will vary a ccording
to planting depth, soil condition, and tractor power,

In cultiVatipg“two;rQWS1there~should-be four sweeps in front and they should be
placed 7 inche§S from the row-centér or straddle the rows 14 inches sparte All four
sweeps should run at the same depth and if possidle should be on rigid, strong cross
bars, With this setting af :the 10 inch- sweeps there will be a gap of 4 inches
between the tips of the sweeps (directly under “the seed) but the ground will be
cracked thoroughly under the row center, Three 10 jnch sweeps are used in the ditch ..
centers, these sweeps being.set‘with'slight'sqck,vwhereasAthe front four are set . ‘
. practieally flat. By setting the three rear swe¢ps a little shallower than the
" front ones on the first .cultivation a Subsurface trough will be formed to direct the
rain or irrigation water toward the row and subirrigate the seed, These sweeps with
this setting can be used on rows planted 34 inches or 36 inches apart though it
might be advisable to use 12 inch sweeps in wider spacings, When recently plowed .
alfalfa ground is being cultivated, the tools should be staggered as much as possi~
ble to prevent clogging; this trouble is always difficult to eliminate entirely if
the roots are thick and tough, e o : S

A very important,fac% should be noted. Thé top surface of the field is left
much as the surface of fields that have been ridged up and harrowed down, However,
it will be smoother and free from clods and broken "slickers," This means a
better mulch of dry top soil and the elimination of the harrowing operation entirely.
Also the small weeds that were not killed by the planter disks will be uprooted
completely, )

- The second cultivation {s also important, The same four front sweeps can be
used, and ditchers for hilling cen be placed in the ditch centers in the rear. Since
this cultivation is generally done when the plants are from 4 inches to 8 inches '
high, the operator should determine carefully how far the roots extend toward the
ditches, The front sweeps should be set out so as not to cut the roots, Since
these conditions vary greatly, the tools normally should be set at § inches to 11
inches from the row centers or 18 inches to 22 inches apart, Sweeps will damage
the root system less than hilling -shovels, hull tongues, or spearhead shovels but
must be spaced properly, The ditchers can be set in the ditch centers so as to hill
up the rows and cover the weeds around the plants as required, :

Most of the fields that were cultivated with sweeps in 1942 were either hailed
badly or damaged by late blight so that no general production comparisons were ob-
tainable, One grower with large acreage had 80 acres cultivated by sweeps and about
100 acres by the old tooling equipment, Examination of the root areas was very
interesting and favorable to the sweep method, the plants being much stronger
throughout the entire season. The fisld cultivated with sweeps made about 25 sacks
per acre more than the field cultivated with gshovels,

The following sketches may ve of some value to any who may contemplate using
the sweep method of potato cultivation. _ :
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POTATO STORABE STUDY AT THE SAN LUIS VALILEY DXPCRIMENTAL AND TEMOISTRATION FARM
IR #H e ) by Alfred D; E&gar*

The cooperative potété stofage project corried on at the Center Experimental
and Demonstration Farm in the San Luis Valley was an important part of the experi-
mental storage work for the 194243 season, lirs Frank McGee of the Colorado State
College Extension Service and Mr. Alfred Xramer, of the Farm worked with the writer
in every phase of the work, Mr, Kramer made veriodic readings of thermocouples,

‘placed in bins during the storage season,

The potato storagze at the Farm is an adobe-walled and earth-roofed storage, of a
type common in the Valley:; The 30-inch walls are made up of two 12 inch adobe
walls and an air space; the roof and ceiling are of poles covered with 6 inches of
willow brush'and straw, overlaid with about 0 inches of earth; the slope over the
bins is about 2 inches per foot, and over the center the earth is mounded over flat
supporting poles; there is a 2 inch air circulation space, tightly boarded against
the potatoes, at the outer wall; and for ventilation the gouth door is used as an
intake and one large roof ventilator near the north end is used as an outtake,

We first planned to ventilate until all potatoss in the bins were within a tempera-
ture range of 36° to 40° F,, then to heat or ventilate as required to maintain that
temperature, This was based upon previous work in storages with well=—insulated
ceilings, However, on January 9 the temperature range in the bins was found to be
from 35° to 43° ¥, Therefore we decided not to lower the maximum temperature to
40O for fear of freezing potatoes at the minimum point, This 8° tempevature range
indicated the need of better ceiling insulation, --Alsc-the top petatoes in the bins
in some cases, were 7° colder than those in the bin centers, This temmerature
difference sometimes resulted in moisture condensing on the top potatoes.

Storage studies were carried on in three experimental bins, each 8 feet by 14 feet
in plans the potatoes were stored 7 feet deep at walls and 9 feet deep adjoining the
contral 10 foot work and drive alley; bin wells and partitions were tightly bdoarded,
and on the bulk bins the bin fronts were tight plank, All bins were filled between
September 22 and October U, 1942, and all were graded out between Mareh 15 and 20,
1943, an average storage period of 180 days, By using night ventilation the
potatoes were cooled to an average of 40° ¥, Dy January 1 and the humidity was kept
above 85 percent, except for short periods when the doors were open; potato shrink-
age was between 2 and 3 percent of the weight of potatoes placed in storaze,

Bin 2B was filled with potatoes nicked and stored field-run in smooth boxes holding
R0 pounds each, This bin had a slatted board floor, and potatoes were stacked to as
near ceiling as possible. Only 18,700 poun’s of boxed potatoes could be stored in
the bing this was only 60 percent of its bull: capacity. '

Bin GE was filled with 32,400 pounds of bulk notatoes, stored field-run. This bin
had a board floor over a 4 inch air circulation space, which connected alley air

with the wall air circulation space.

Bin 6W was filled with 30,300 pounds of bulk potatoes, stored field-run on an earth
Tloor, A triangular wall-floor flue connected alley alr with the wall air

circulation space,

*Agricultural Engineer, U, S. Department of Agriculture, in cooperation with’the
Colorado Agricultural Experiment Statio .
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Thermocouple temperature cbserv-tions taken at 15 points in each bin sl.ojed that
the potato temperature in bin GE averaged 1,00 F. lower through October and
November than in bin 6W, However, during the wvinter months when ventilation was
discontinued the cold point in bin 6W was lower than that in bin 68, Thus floor
circulation in 6B was more effective than the earth floor in 6W in cooling the bins
‘when cold .air circulation was used and for keeping uniforn storwge temperatures
vhen ventilation was. dlscontlnued. The bocrq floor is alsodesirable vhen storing

sacked notatoes..

While potatoes from bins 6T and. W were similor in quallty when removed from
storage, those from the boxes in bin 2% were of much higher quality than from
either of the other blns. Thoudand pound samples on potatoes above 1~7/8 inches
in size were graded for quality from bins 3E and GE; 41,9 percent were of a very
select grade from bin 28 compared with but 12,4 percent of the gelect grade from
bin 6B, All of the potatoes from bin 28 were then run over a 2-1/2 inch soreen
and 46,3 percent of them graded UeS. Ho, )' wtra Fancy~-93 percent being over
2~3/M inches size, The cost of box storage based on 60 percent of bulk capacity
and box costs .of 6¢ per cwt, per year runs.at about 194 per cwt, for box storage
compared with 8¢ per cwte per year for bulk storaze, This year box storage did
not pay the extra storage costs, for altnoug% there were 29,5 percent more extra
fancy potatoes in the boxes than from bulk siorrze, all were sold at the ceiling
prices for U.S, Ho, 1's and seed potatoes, '

THE SOAB AiD RHIZOCTONTA DISEASES OF POTATOES
Lo A, Scaeal®

Common scab and the Rhlzoctonla disease of wotatoes dontinue to be =z major
problem in the prodnctlon of- hlgh-qpality potatees in Colorade, - Neither of these
diseases comuonly cause serious reductions in Ffield of potatoes 1n the . utate but
they do lower the yield of marketaole tubers.

The common-scab organism lives in the soil and on scabeinfected tubers, The

scab organism can live in the soil independent of the potato, and thus clean

seed planted in scab-infested soil may pvoauce ‘'seabby tubers., On the other hand
scabby, untreated seed may produce a clean crops, If the phjsical and chemical
conditions of the 'soil are not favorable ﬁqr the scab organism, even thouzh scabby
seed is planted, no infection results, It is safest, however, to treat all scabby
seed since the organism may be-introduced by infected seed into otherwise’ clean
soils Attempts have been made to kill the gcab organism in the soil by adding
chemicals to fertilizer or by applying it dgirectly to the soil at Planting tlme.
No scab control has been obtained in this feéh;on in Colorado 30115., Sulfur
applied to the soll apparently does not produce beneficial results. The hlghly
alkaline soils of Colorado make the acidification of soil.impracticale The scab
organism will not live in strongly acid soils buf the amount of sulfur required to

acidify the strongly alkaline solls mokes tae aaaltlon of sulfur both expensive
and dangerocus to plant grovth,

hExperimente aré,beihg’eon&ueted to detewmiine the effect ‘of long rotations on
the incidence of scab, Some experimental resuits have shown that if no potatoes
have been grown on soll for several years, scabd apparéently dies out. On the other

#Associate Pathologist, Division of Fruit and Vegetable’Cfopé'aﬁd'Diseasee,
Bureau of Plant Igdustry, Soils and Agricultural Engineering, Agricultural
Research Admlnlstratlon, Ue S. Department of Agriculture Greeley, COlOfﬂ&O.
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hand scabvwill offen‘dévelop on potatoes growihg_in soil ﬁhat had never Dbeen plantea
to potatoess . FE : .

The most promising control of scab appears to be that of resistant varieties.
The U, S. Department of Agriculture and the Colorado Agricultural Experiment Station,
are cooperating in testing a large number of new scab-resistant varieties in several
areas in the Btate, From these numerous varieties it is hoped will be found one or
more varieties that are adapted in the areas in which they are to be grown, Several
late~maturing varieties that are highly resistant to scab have been produced., but
the great need appears to be a scab~rosistant early variety to take the place of
the highly susceptible Cobbler and Triumph varieties, Continued cooperation of.
growers with the Experiment Stations should contribute to the solving of this always
present scab problem, S :

The fungus which causes the Bhizoctonia disease also lives in the soil and
infects both plants and tubers, The damage done by this disease is more dependent
on temperature and moisture than is scab, Rhizoctonla (observed on the tubers as
"airt that won'i wash off") is a problem during the cooler seasons of \the year, It
menifests itself in the early sections as lesions on the underground stems and
stolons, Often serious damage occurs in cool wetb weather, The organism seldom
infects plants or tubers growing in warm soils (above TOO o), and is not a prodlem
on the late-crop plantss It does, however, infect the tubers as soon as they are
mature and the soil is again cool, To avoid sclerotial infection on the tubers,
dlg them as soon as possible after they are HCTUre y

Seed treatment is effective in controlling the stem lesion type of infection
on the. early-crop potatoes, The sclerotia (hardened brown masses of the
Rhizootonia. fungus) on the seed pleces are effectively killed by treatment with
corrosive sublimate (1-1000, 1-1/2 hr, sosk) or by treating with the orzanic~mercury
dip method, If the sclerotia are large (as large as a grain of wheat orllarger)
corrosive sublimate troatment is advisable, Smaller schlerotia are killed readily

by organic mercury,

Although neither scab nor Rhizoctonia sclerotia on tubers reduce yield of
potatoes they do reduce salability and thus there is. a monetary loss, Rhizoctonia
may reduce yield when it attacks the underground stems and stolons, and treatment
of infected seed is a "must" or "should be® operation, This may not completely -
eliminate Bhizoctonia damage, since the orgamism does live in the soil and some
demage may occur on plants grown from treated seed., The amount of damage due to
stem lesions may be greatly increased by planting untreated infected seeds No
varieties have been found resistant to Rhizoctonia and it appears that control of
this disease will remain one of clean seed or effective treatment of infected seed,

WORK OF THE COLORADO POTATO ZXPERIMENT STATI ON
'~ By W, C. Bdmundson*
The work of the Colorado Potato Experiment Station at Greeley at present is
largely devoted to breeding for earliness of both red and white potatoes and for

resi stance to fusarium wilt, scab, and psyllid injury. :

Farmers in the irrigated sections who grov both potatoes and sugar beets

¥Horticulturist, Division of Fruit and Vegetable Crops and, Diseases, Bureau of Plant
Industry, Soils, and Agricultural Engineering, Azrioiltural Research Administration,
U.S. Department of Agriculture, Greeley, Colo,
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prefer to grow varieties of potatoes that can be dug before they bezin to hervest
their sugar-beet crope For this reason o concerted effort is being made to
develop early varieties, In some sections of the State a demand exists for a
dark red varletv having a thick skin, to take tne place of Triumph,

Fusarium wilt is one of the important Jotato diseases of the reglon.
Estimateg place the yearly loss at about 5 percent, although in eome vears it is
much greﬁter, especially when. soil temperatu;ee are above the average, About
175 seedlings and named varieties are grown in the fusarium test plot each yerr,
and seedlings have been developed that are much more tolerant to fusarium than the
commercial VPrieties grown in the alstrlct.

Breeding for scab resistance has become one of the major activities at the
Station, This has been made necessary. because of the graeat increase in injury
from this disease in recent years, resulting in large losses to growers, » Breeding
stocks are being gradually improved, and it is hoped that in the near ruture
206d commercial scab-resistant varieties will be avallable, A special effort is
nov being made to combine early maturity with scadb resistance, Two scaboresistant
test plots will be 100ated in Colorado,ﬁhis year,

.Psyllid vellows, a disease associ ated with the feeding of psyllids on the
plants, is often a very serious disease in (olorado and adjoining states, .In
some sections it has caused complete crop fallures, The disease causes a rolling
of the leaves, The leaves of some varieties change to light green or yellow;
other varieties become red or purple, Tne plants generally produce a -large number
of small tubers which have a short rest period, Breeding and testing for resistance
are gonducted in the greenhouse at Greeley and in the field in. the -mountsin
sections where psyllids are generally present in abundance, This work is carried
on in cooperation with the Entomology Section of.the Colorado Ag1lcultu1al ’

" Experiuent Station,.

Another phase of the wvork is that of testing the new potato varieties in
different sections of the State, This woulz is Leing carried on by the Horticulture
Section of. the Colorado Agricultural Experiuient Station in cooperation with the
Us S. Department of Agriculturec,

(8232-43)
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