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Chapter I
INTRCDUCTION

The production of early harvested summer potatoes is limited to
the Gilerest and Rockyford early potato producing areas of Colorado,

Bear Gilerest soll types are sandy in texture, therefore, these
soils varm up from two to three weeks earlier than surrounding
heavy soils allowing early plantings. Using early maturing
varisties a crop is ready for harvest in early July.

During the period from May until September the chip processor

uses potatoes that have been newly harvested frem this area or
other areas. These potatoes have been erratic in performance,
scme lots producing light colered chips, others meking a dark
undesirable product. Since these months are a period of peak
demand for potato chips, the problem becomes still more acute.
Chip plants have been closed without a supply of potatoes from
time to time during this periocd. Information on the causes of
this after harvest darkening has been lacking.

Frobiem
What causes summer potatoes to chip dark in color within

a few days following barvest?
Problem snalysis.~~This problem has been divided into the
following parts:



1, The influence of storage temperatures.

2: The influence of severe injury to tubers.

3. The influence of the fertility level and application

of mitrogen.

he The influence of the barvest date.

Delimitations.~~This investigation has been limited to (1)
the sarly variety Irish Cobbler; (2) three storage compartments at
the Colorado State University Horticulture farm maintained at
50°, 70° and 90°F; (3) a bumidity of 5% or above; (4) potatoes
harvested from two plots in the Gilerest early potato producing
area on six different dates.

Befinition of terms.~~Chip gelor - The degree of whiteness,
"Rd™ value, of potato chipe as read with the Hunter-Gardner
colorimeter. :in "Rd™ of 30.0 is the lower limit of acceptable
celor, as determined by pericdic color messurements of five brands
of commercial potato chips.

Reducipg sugar - 4 sugar with a kotone or aldehyde growp free
to resct.

Hop-reducing gugar - 4 sugar with the reacting groups tied wp
with another sugar or compound. In potatoes, this is considered to
be sucrose, for all pratical purposes.




Chapter 1I
REVIEW OF LITERATURE

10

¥any factors must be considered in producing potatoes that will

process into high quality, light ceolored chips. Practically every-

thing the grower does in producing a ecrop of potatoes has seme effect

on the guality or yield of chips made frem them (22),

Specific aravity

Specific gravity is a good index in selecting high quality
chipping potatoss. Rogers gt al. (19) stated that the weight of
chips made fram Russet Burbank, Warbs, and Chippewa varieties
increased with the percentage imcrease in dry matter of the slices.
Kunkel gt ale (15) separated the variety Russet Rurel into two
specific gravity groups with & brine sclution. Potatces from the
high specific gravity group (mesn value 1,0916) averaged 3.5% more
salable chips than those from the low specific grevity group
(mean value 1.0777)e

Specific gravity varies with different varieties. Trials by
Murphy et ale (18) showed that the specific gravity of twelve
named varieties and sixteen seedling varisties ranged from
1,064 to 1,099. The specific gravity of each variety slso differed
at different locaticms. Heinse and Craft (10) cbserved that
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the specific gravity differed from year to year for lots of potatoes
in the same genaral ared.

Smith (27) reported that fertilisers affect specific gravity.
Eigh rates of nitrogen decreased the specific gravity, phosphorus
csused an incresse and potassium caused a decrease in specific |
gravity, Investigations by Murphy st gle (18) showed that rates
of more than 150 1bs. of mitrogen applied to the variety Delus
resulted in potatoes of a lower specific gravity thanm whem rates
of less than 150 lbss of nitrogen were applied,

Irrigation during hot weather tended teo keep the soll temper-
atures low and increased the specific gravity (26).

e seler

Eaintaining desireble chip color is probably the most
important problem of the chipping industry, Many difficultiss are
encountered in centrelling chip color, sinee the celor is a result
of the chemical composition of the potato tuber, Storage, variety,
soil type, maturity, cultural practices and many other factors will
affect the chemical balance of the tuber.

Reastants causing ship selore-~Denny and Thormton (5) ueing
model systems and varying the amount of reducing sugars, established
a good color gradient, They attributed the dark coler development
te changes in the reducing sugars during heating. later research
established this discoloration to be a chemical reaction between
reducing sugars and amine acids.

A review of the chemistry of the browming reactiom bty Hodge (12)
showed that the reducing sugars and amines condense in an equal molar
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ratic. In squecus scluticms the sugars and amines undergo browming
in proportion to the basic stremgth of the amines employed, Smith
and Shallenberger (25) cbserved that the apparent order of
reactivity of the amino acids changed significantly at different
concentrations of amino acids, Also, the color of the pigment
developed wus qualitatively the same regardless of the smino acid
used,

Swdth (24, 26), using fifteen smine acids to determine their
effects, found that glycine and lysine were the most active in
color fermation, Synthetic systems of known concentrations of
reducing sugars plus emino acids were compared with actual potato
chips baving the same concentrations. The actual potato chips
were darker in celor, therefore, indicating that other substances
mmwwmm Te develop 70-80% of
the total coler intemsity of potato chips, Shallemberger and Smith
(20) found that total sugars, total mitrogen and ascerdie scid
had to be used.

Coler studies by Towmsend and Hepe (31) revealed that the
initial presence of reducing sugars was not a requirement for the
browning reaction provided sucrose was present and conditioms
favored hydrolysis. Shallemberger st al. (21) reported that beth
reducing sugars and sucrose will react and cause chip eclor, but
sucrese will not resct as readily as glucocse, Correlations
revealed that celor is a function of both reducing sugars and
suercse. The "r® value of reducing sugers was 0.86 and of sucrose
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0e39+ The “r* valus of a multiple correlation where the color
was dependent on both reducing sugars and sucrocse was 0,98,

Effsect of miorage.~-late-srep polatees - Investigators have
shown that sugars accumlate at low temperatures (4, 8, 13, 26, 30).
Removal of cold storage potatoss to wamm storage temperatures
will couse a repid disappearance of these sugars (8, 13, 23, 30).

According to Denny and Tharmton (6) the date potatoes were
put into storage had an effect on the amount of reducing sugars
that acommlated. They found the critical low temperature for
development of off-colored chips to be about ASF - & safe temperature
being 46.5°F.

Potato chips from potatoss stored at 32°F were lighter in celer
than chips from potatoes stored at 40°F. Prolonged storage of
potatoss at 40°F produced ineressingly darker chips, whereas pro-
longed storage of potatoes at 50° and 80°F produced incressingly
lighter chipe., In length of storage studies, potatoss stored at
40° and 50°F gave similar results but at 50°F reducing sugars
wore slwys lower. The reducing sugars inocreased rapidly the firet
two months with little change the next two, four, and six memths,
At 80°F there was little change in reducing sugars after one, two,
and four months, Most potatoes with 0,25 or less reducing sugar
(wot weight basis) content will produce acceptable chips. From
0.2% to 1.25% reducing sugar content there was a rapid inerease in
colors Once the comtent of reducing sugar reached 1.25% or
sbove all ehips are uniformly dark inm coler (24, 26).
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Smith (23) stated that conditioming at 65°-75°F for tem days to

three weeks will destroy reducing sugars and alter other chemdcal
constituents. Conditiening at 85°F may result in an accusmlation,
rathor than a disappearance, of reducing sugars. Habid and Browm
(8) reported a disappsarance of reducing sugars at 75°F, Mere
was & reduction of the basic amino acids at this same temperature.
Miyamoto gt al. (17) in ventilation studies on Russet Rurals
being conditicned at 7097 showsd that poor vemtilation and high
bunidity caused a rapid decay and the potatoes to produce dark
chips, Russet Rurals stored with a humidity of 100% and good
ventilation did not chip or keep well, Addition of carbon dioxide
(10% in air) was scmesbat detrimental to good conditioming.
Smith (23) stated that for storing chipping potatoes bins should
be mmaller than bins for table stock storage in order to keep
the potatoes from being in an ares of no air cireulation,
Post-harvest chemical treatmente with sulfur dioxide gas and
sodium bdsulfite on potatoes that had been stored under conditicms
which prevented acoumlation of reducing sugars, accumlated
reducing sugars very slowly when placed in AO°F storage. Potatoes
which were stored under conditions that would accusulate reducing
sugere and then treated chemically would not recondition (28),
Early-srop petatoss - Heinse's (11) investigations with early-
crop petatces showed that storage at 50-55°F for 7-10 days caused
sugars to build-up and dark chips resulted. Fotatoes axposed to
low temperatures for 1-5 days (32-40°F) maintained acceptable chip
colore After this exposure, when the potatoes were placed at 70°F



the chips produced were dark and unacceptable. Comtimmous
storage at 70°F was reccamended for early-crop potatoes.

Eushman (16) found that potatces shipped by rail, vam, or truck
from Alabama to Wiscomsin maintained satisfactory chip color inm all
sanples. There was a tendency for the chips to be darker after
transit than at harvest and still darker after 70°F storage than
after the transit period.

Effect of varisty.~-Comparitive studies of the performance of
thirty-three potate varieties by Wright and Whiteman (35)
indicated high varisbility among varieties in their ability to chip
from storege and to chip after reconditioning, Results by Watada
and Kunkel (32) on fifty-four varieties showed that scme wvarieties
acommlate large amounts of reducing sugars and can readily
reccnvert these sugars back to starch, Other varieties will
acoumnlate lesser amounts of reducing sugars, but still will net
reconditicon, This variability demcnstrates the importance in
selecting varieties for chipping.

Irvigated and dryland triale by Wermer (33) revealed great
differences of chip color between varieties. Variety trials by
Murphy st ale (18) showed that same varieties were better adapted
for chipping than others. Akeley g% ale (2) reported that scme
varieties will chip good regardless of the planting date while
others need a longer growing season. Smith (27) found that
varieties sre influenced differently in chipping at harvest, before
low temperatures and when subjected to low teaperstures.
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Etfost of maturity.—-Maturity is important in potatoes to be
stored since chip yleld and quality are affected., Maturity can
best be cbtained by early plamting, late harvesting, and killing
vines fairly slosdy (23).

Research by Appleman and Miller (1) showed that reducing
sugars and sucrcse decreased and starch inareased up to a tims when
about 80% of the leaves were dead, but the potatoes were still
imature as judged by the skin, Sucrose predominated at all stages
of development, but the ratic of sucrose to reducing sugars vas
highest when tubers wers making their most rapid growth, In
storage the ripening process contimues, so that by the end of the
rest period immature potatoes have practically the same percentage
composition as mature potatoes.

Barker (3) reported that the hexose cemtent of freshly harvested
potatoes was low, Upon storage an initial rise in the hexcee comtemt
of these potatoes was cdbserved, Haxose in potatoes from the firet
harvest in July rose to approximately 1.00% (wet weight) through
the first 150 days then slowly began to decline, Hexcse in
August harvested potatoss rose to 0.40f then dropped. September and
October harvested potatoes were never above 0.25%. The sucrose
content of potatees was high on the first harvest date. With sach
succeeding harvest the sucrose content decreased., In storage
genarally there was & decrease in sucrose,

According to Swestman (30), after a preliminary period of cold
storage, immature potatoss will respend to warmth more slowly
during reconditioning than do more mature potatoes. Smith (26)
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showed that mature potatoes chipped lighter than Limature potatoes
st harvest, After four menths in storage st 40° and 50°F, beth
mature and immature potatoss produced unacceptable chips, but the
more mature potatoss were lighter in colors At 80°F both stages of
maturity produced highly acesptable potato chips. A date of
planting study by Akeley gt ale (2) showed that ehips from seven
varisties were lighter in cclor from early plantings than from
late plantings.

Effect of fertilization.~-Eastwood and Watte (7) reported that
the use of excessive amounts of nitrogen did not consistently
improve chip coler. Data were weak in support of a nitrogen and
variety intersction. There was mo interaction of mitrogen and
potassium exide, but a possible interaction of nitrogen level and
potaasium cxide scurce was cbserved.

Smdth (27) reperted that chips became darker as the rate of
nitrcgen was increased. Inereased rates of phosphorous tended to
derken the color of chips slightly, Fotassium csused potatoes to
produce lighter colored chipe.

Effects of other fasters.~Irrigation studies by Smith (26, 27)
showed that umirrigated potatoes produced the lightest colored
chips. Fetatoss lightly irrigated chipped lighter in color than
heavily irrigated potatoes,

Application of DuDeTe at different times will affect chip
cclore Smith (27) reported that the lightest colorved chips
produced were from potatoes in which the sproyings were omitted
during the last two weeks of growing. In ancther study (26),



potato vines sprayed with DeDeTs were not killed and the potatoes
produced dark chips. When the vines were cut off, the potatoes
produced lighter cclored chips., Potatoss from vines killed by
chemical sprays produced chips that were intermediate in coler.

Iniuxy

Hopkins noted that potatoes that had been wounded changed in
sugar content in & short perded of time, PFurther studies (14)
revealed that following wounding there was a marked increase in
sugar content. The sugar content rose to a maximm in the first
three to six hours, Pour days later ancther maximum peak was
reached, Total sugar and reducing sugars paralleled each other
throughout, Mlercscopie observation and chemical analysis
suggested that this increase in sugar comtent was brought about by
activities leading to callus formatione

Smith (29) reported that weight loss was less when injured
potatoes were stored initially at 40°F and them moved to 70°F than
when stored contimucusly at 70°F. Im all cases injured potatoes
lost more weight than wninjured,

Lespization

Respiration increased at successive higher temperatures above
L0°F (13,24)e Vright (34) reported that respiration was more
rapid at 36°F than at 40° or 32°F, Hopkins (13) showed that
respiration decressed to about 37.4°F, ineressed at 32°F and again
declined as the tempersture was lowered further. le suggested that
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the acceleration of respiretion at 32°F was dependent en the
changing sugar concentration and that to a certain point the
sugar increased respiration and beyond that limit the sugar
inhibited respiratiom.

Respiration was found to be higher in immature potatoss than
mature potatoss (1). This higher respiretion appeared to be due
to the fact that the skins are more permesbls to gases. BRespireticn
at the end of the rest pericd of immature and mature potatoss was
approxcimately the semes

Hopkins (14) showed that respiration incressed with injury,
A peak respiretion rete was reached within a fow hours and then the
rate declined, He proposed that this incresse in respiration rate
spparently was caused by an increass in sugars, although there may
be other influential fastors.
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Chapter III
EETHODS AND MATERIALS

Sterage compartments

Three 6' x 8" x 8' walk-in storage compartments at the
Colorado State University Horticulture farm were maintained at
50°%, 70° and 90°F, Bach ccmpartment was maintained at & constant
temperature (* 2°) with a Minneapolis-lcneywell thermestat
regulating a Copelametic air-cooled condemsing unit for lowering
the temperature and a Chromalox electric heater for raising the
temperature. The ccoled or warmed air was kept cirenlating by a
continuously rumning fan under the refrigerator coils.

The bumidity was maintained above 855 using a Waltenm
bumidifier controlled by a Barber-Coleman humidistat. Generally
the humidity was more than 908

AMM&M’M“M&NNWW
a Forboro recorder on each compartment. The recorder for the 90°F
box was adjusted to read 70° because 80° was the upper limit of the
chart.

Methed of gecking petatc slices

Approximately four pounds of tubers were sliced with a motor
driven vegetable slicer. The slices were mixed and a sample of 200
grams was weighed, washed in cold water, and allowed to drainm.
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The slices were cooked in pure vegetable fat (Veo), in a
thermostatically comtrelled two-tray deep fat fryer. A starting
temperature of 375°F was used and ococking centimued until bubbling
ceased. HNew fat was added to maintain a constant level as the chips
abscrbed fat during cooking. Once each week or after seven heatings,
the fat was changed,

laboratory analysis and measurements

Ship selor.—The chip color was determined by crushing the chips
and pressing them into flat tin lide which were 2 1/2 inches in
dismeter and 3/8 inches deep. A Hunter-Gardmer colorimester,
standardised with a yellow standard plaque (Rd « 61.7, & = ~1.9,
b= +23,3), was used to determine the Rd value, 4n Rd value below
30,0 was considered unacceptable. Figure 1 illustrates the
approximate range of color that may be cbserved and indicates
their id values.

SHEArS«~~The remaining potato slices from which the 200 gram
chipping sasple had been removed were chopped and a 25 gram sample
woighed. Encugh 955 ethyl alochol was added to the chopped sample
for a total volume of 150 ml. The sample was then blended with a
Waring blendor.

Heduoing sugars were determined on the supernmatant from the
extract. The Hassid ferricyanide method was employed for these
determinations. However, the clarification of the extraet in this
method was cmitted. These sugars were then expressed as percent
on the wet weight basis.
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Kon-reducing sugar was determined by hydrolysing 25 ml. of the
supernatant from the alechol extract with 10 ml, of 6 N sulfurie
acid at approximately 70°F for 24 hours. Methyl red indicator was
added and the acid was neutralised with 6 N sodiwm hydrexide to
the yellow end point, The hydrolysate was made to a final volume
of 100 ml, with distilled water and reducing sugars detersined.
Subtracting the reducing sugars determined before hydrolysis from
the reducing sugars determined after hydrolysis, was taken to equal
the non-redueing sugar. The non-reducing sugar is expressed as
pereent on a wet weight basis.

Bespiration.--One thousand gram samples of tubers were placed
uuummumrmww. On the
day of a determination, sach jar was aerated with atmospheric air
using an air pump. For these determinaticns the carbon dioxide in
the atmosphere was assumed negligible, Lids were placed on each
Jar and carben dioxide was determined after an eight hour periced
with an Orsat gas analyser, The amount of carbon dioxide cbtained
was then converted to milligrams carbon dioxide per hour per
kilogrem tubers.

Eisld notes
General comments were recorded as to the status of the terminal

growing peint of the potate vines and cultural procedures followed by
the cooperator. The terminal growing points were used as an index
for estimating when vegetative growth had ceased. This was possible
because as the plants reached vegetative maturity, the grewing peints
would cease to differentiate new leaves and with elomgation
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continued, the tight clusters of newly formed leaves would disappear.
The resulting spread cut of growing points is a good visible
measure of maturity. The degree of senescence was also estimated.

A range of 1-10 was established with 1 - all foliage green and

10 - all foliage dead.

Field plots
Potatoes for this investigation were growm ia the Gilorest

early potato producing ares., The sandy scils of this area vamm
quickly in the spring allowing an early susmer potato crop to be
growm,

Cne plot was located on the Carl Linden farm three miles west
of Gilerest. The soil was sandy loam in texture. Previcus crops
were potatoes, 1958 and peas and green beans, 1959. Previous
fertiliser applications were as follows: 1957 - 200 lbs. caleium
metaphosphate per acre, 50 1bs, muriate of potash per acre and
100 ibs. of ammonium nitrate per acreg 19”-1501&.0!»0.”
acre; 1959 -~ 80 1lbs. of urea per acre May &, and 100 lbs. of urea
August 1; 1960 -~ 80 lbs. of urea per acre June 1. Results of &
soil test are showm in Table 1.

Table l.~-30IL TESTS OF LINDEN AND 1OVE FARMS, 1960.

Location Depth 52 sol. orge lime 6 in. 6 in.
in. salte matter Palg K20

Linden farm 7 ek 0,02 Lok 0.1 265 175
Love famm 7 706 0.02 1.3 Ol 18l ”‘




Twe plots were located on the Reyal love farm three miles
north of Gilerest, The selil was loasy sand in texture. Previcus
erops were corn, 1958 and barley and alfalfs, 1955. The alfalfs
was plowed under for a green manure crop. Ko commercial fertilisers
had been applied for 2 least two years. Results of 2 seoil test
are in Table l.

Experiment 1
This experiment was designed to detormine the effects of

fertility levels, storage temperetures and the date of harvest en
chip coclor of summer potatoes.

hree one-tenth secre plots were planted with the early
maturing variety Irish Cobbler. The rows were 38 inches apart with
a 10 inch spacing. Onme plot (linden farm) was planted April 14,
and two plots (love farm) were planted April 18, 1960, From
previcus cropping and fertiliser practices, the plot en the Linden
farm was cemsidered of high overell fertility (Treatment I)s The
two plots cn the Love farm were of low fertility. One of these
plots was maintained at this low fertility level (Treataemt II).
Hitrogen was applied to the other plot at the rete of 120 lbs,
per acre at planting time for a high nitrogen fertility level
(Treatment III)s All cultural practices were carried out by the
cocperators.

Duplicate 100 1b, samples were harvested, with a petato fork,
from each plot July 7, 11, 18, 25, August 1, and 8, The tudbers
were placed into 100 1b, burlap sacks and transported to the
Horticulture farm at Ft, Collins, Each 100 1b, sanple was divided
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into three equal lots and placed into slatted wood crates. The crates
of potatces were placed into sterage with a lot from sach sample
at 50°, 70° and 90°F. Ko special precsuticn was taken to prevent
bruising or skimning.

The storsge period was for three weeks, On the harvest date
and at three doy intervals thereafter, approximately 4 1b.
duplicate samples were taken for chipping purposes and chemical
aralysis.

Zxperinent Il

A third 100 1be sample was harvested July 25 frem the Linden
farm to study the effects of injwry. This sample was injured by
dropping the 100 1b. burlap sack of potstoes frem a height of
spproximately four feet, four times turning the bag te a differemt
side each time, The tubers in this sample were badly brulsed and
skinned, This sample was then handled as in Dxperiment I with the

regular samples in Experiment I as the check,

Bperiment 111

Sugar analyses for sach harvest date showed that non-reducing
sugar was much higher for the July 7, 11, 18 harvests than for the
July 25, August 1 and 8 harvests while reducing sugars remained
about the seme for all the harvests. Therefore, a more detailed
study was undertaken to determine the effects of the non-reducing
sugar in storege, especially in ccmpariscn with the reducing
sugar ccntent.



For this study, non~reducing sugar was determined ocn the
sanples from the July 18 and August 1 barvests over the seven
storage periods, Only samples from Treatment II were used since
all three treatments showed the same trend for each harvest,
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Chapter IV
PRESENTATION OF DATA

fleld cbeervations
Field notes cbtained cm each harvest date are presented in

Table 2, This table includes an estimation of the degree of
senescence and general comments as to the status of the terminal
groving point of the potato vines along with the cultural
procedures,

The degree of senescence indicates that differences in plot
performance may not be due entirely to the fertility level, Other
inseparsble cultural factors such as irrigation and vine killing
may be inveolved.

Sesuits of Experimpent 1

Earvest date.~~Chip color was not significantly different for
the varicus dates, Table 3. The colors ranged from an Bd value
of 302 - 33.3 which is above the scceptable limit, Redueing sugars
ranged from 0u15 ~ 0e24% for the harvest dates but no gemeral trend
W3 apparent. The statistical evaluation, however, was highly
significant,

The effect of after harvest storage on chip color and reducing
sugar content is illustrated in Table 4. As maturity increased
with the later harvests less build-up of reducing sugars ccourred



leaf clusters tight, vines
light green with some yellow-
ing of lower leaves.

munuaw-mm
are errect irrigation,
Mhﬂu.uumm

Vines begimning to fall
leaves yellowing, rest t
green,



Table 2.-~(continued)

Harvest Trea Degree of Coxments
Date wl/
July 25 11 & Seme leaves drying up, stems
gresn.
August 1 ¢ e Vines beaten off.
II 9 Most of the leaves dried up,
stems drying up.
11X 8 A large percent of the leaves

dried up, steme green.
10 Stems and leaves dried up.
: 10 Stems and leaves dried up,

fertility plus 120 lbs. nitrogen.

#/1-a11 foliage green, 10-all foliage dead.

August 8

(= = I

Table 3~~COMPARISON OF THE MEANS OF CHIP COLOR ARD REDUCING SUGAR
CONTENT OF TUEERS AS APFECTED BY THE DATE THE POTATOES

WERE HARVESTED.
Harvest |
Date Thip Coler I.Ml’ Sugare
Rd
July 7 32.5 0.24
1 32,0 0.17
18 33.3 0.16
25 3.2 0.20
August 1 0.15
& ig:g 0.17
LeSsDe 5% S 0,008
i3 NS 0,011

‘Vn observations, 2 reps. x 3 treat,

30
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Table 4e~~COMPARISON OF THE MEARS OF CHIP COLOR AND REDUCIEG SUGAR
CONTENT OF TUBERS AS AFFECTED BY HARVEST DATE. MEAN
INCLUDE DATA FROK EACHE STORAGE PERICD.

Earvest Kean M -
Date Cnip jaor m:; Sugars
duly 7 22,9 047
1 22 040
18 26.8 0e34
25 27.2 029
August 1 279 O.24
] 27.3 026
LeBeDe 5% Ce8 0026
b ¥ 4 1.1 0.034
yl“m. 2 reps. x 3 temp, x 3 treat. x 8(7 storage

periods + day of harvest).

in storage and chip color was higher, The mean Bd color for each
barvest became lighter until the July 1€ harvest, and then remained
fairly constant at the high level for the later barvests, Statis-
tically, the mean color difference between the July 7 and July 11
harvests was highly significant. Each was alsc significantly differ-
ent at the 1% level frem the late harvests, Ihe mean reducing sugar
content after storage generslly decreased with each later harvest,
All were significantly differemt at the 1% level through the July 25
harvest.

The respiraticn rate decreased with each succeeding harvest
indicating the potatoes were becoming more mature, Figure 2.
A good correlation was found between the respiration rate and chip
cclor for each harvest, Figure 3. The correlation ccefficient was
«0.73, which was highly significant indicating that as the potatoes
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Figure 2,--The mean respiration rate of tubers of each treatment for
each harvest,

*21 observations, 3 temp, x 7 storage periods,
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Figure 3,--Correlation of the mean respiration rate of tubers and
mean chip color of each harvest,
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became more mature their ability to chip out of storage increases,

Storsge tepperature.~-Chip color frem tubers stored at 50° was
considerably darker than those stored at 70° and $0°F, Table 5.
Esch, bowever, was significantly different froem the other at the
1% level, but the difference was visually less pronounced between
70° and 90°F storage. The interacticn of harvests and storage
temperatures was highly significant, Figure 4 illustrates this
relaticnship. OGemerally, for ecach temperature, the mean chip color
becomes increasingly higher with sach successive harvest. Storing
st 70°F gave the best chip coler.

Table 5.~~COMPARISON OF THE MEANS OF CGHIP COLOR ARD REDUCINRG SUGAR
CONTENT OF TUBERS AS AFFECTED BY EACH TEMPERATURE.

storage Kean Valuesd/
Color

Tenmperature Mm htnug Sugars

50° aA.2 0e51

70° 2849 0e24

”° 2860 0.25
L.s‘.n’ ” 006 0001‘

1 0.8 0.024

Vwmu-s. 2 repss x 3 treat, x 6 harvests x 8(7 storage

pericds + day of harvest).

mmmuummummumnso'
than at 70° or 90°F, Table 5, and the interaction of harvests and

stoerage temperature on reducing sugars was also highly significant.
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Figure 4 ,--Relationship of tuber storage temperature and each harvest
date on "RdA" chip color,

%h8 observations, 2 reps, x 3 treat, x 8(7 storage periods ¢ day
of harvest),
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Storage pericd.—Generally, with each lomger periocd of storage,
chip color decreased and the reducing sugar content inereased. This

was particularly pronounced after 3, 6, 9 and 12 days in storage,
Table 6.

Table 6.-~COMPARISOR OF THE MEANS OF CHIP COLOR AND REDUCING SUGAR
CONTENT OF TUBERS AT THE EMD OF EACH STORAGE PERICD.

0 31.6 C.l8

3 29.5 0.3

6 273 0.28

9 26.1 0.35

12 24.3 0.38

15 247 0.39

18 227 Oel3

a 2.2 Cedl
L.8,Ds 5% 15 0,030
1L 1.9 0,039

Y

48 observatioms, 2 reps. x 3 treat. x 3 temp. x 6 harvests.

Ireatment.—The treatment had mo significant effect on ehip
color either on the day the potatoes were harvested or after being
in storage, Tsbles 7 and 8, However, high fertility (I) caused
darker colored chips and higher reducing sugar content of tubers
than the other treatments. Low fertility (II) gave highest Rd
readings and lowest reducing sugars. Similar trends wers also

apparent following storege of the tubers.



30.4 020

I 32.7 0.16
111 31.7 .18
1 ES 0,016

V], nigh fertility; II, low fertility, mo mitregen; I1I, low
fertility plus 120 lbs. nitrogen.

”umum,zm.xcumm.

Table 8.~~COMPARISON OF THE MEAES OF CHIP COLOR AND REDUCING SUGAR
CONTERT OF TUBERS AS AFFECTED BY EACE TREATMENT AFTER

3 25.9 0.33

I 27.0 0.32

I 253 034
Le8sDe 5% ] NS
1z K8 s

yx. high fertility; 1I, low fertility, no nitrogen; III, low
fertility plus 120 1bs, nitrogen.

288 cbservations, 2 reps, x 3 temps., x 6 harvests x 8(7
storage periods + day of harvest).

37
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Figure 5,--Relationship of treatments and storage temperatures on
"RdA" chip color,

*96 observations, 2 reps, x 6 harvests x 8(7 storage periods + day
of harvest),
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The interastion of treatments and temperstures for both chip
color and reducing sugars was highly significant, Figure 5 illustrates
this relationship for chip cclore A ready explamstion for this
result has not been proposed.

Correlation of ship solor and reducing Sugars.——The ccmparable
measurenents of chip color and reducing sugars (864 cbservaticms) for
this experiment were correlated, The correlation coefficient wms
found to be «-0,83 which was highly significant,

Hdesuits of Lxpsrdment I

Daber inluxy.-~The chips made from potatoes which were
severely injured were significantly darker in cclor than uninjured
potatoss, They also sccummlated higher amounts of reducing sugars
than winjured potatoes and this difference was highly significant,
Respiration rates likewise were significantly higher for injured
potatoss than for the check, Table 9.

Table 9.~-COMPARISON OF THE MEANS OF (HIP COLOR, REDUCING SUGAR
CONTENT AND RESPIRATION OF TUBERS AS AFPFECTED BY TUBER
IRJURY. JULY 25, HARVEST.

e~ ~ -~ @m T
26C0p/hre/kge

i ]

Check 27.8 0.27 19.7

Injury 25.6 0.33 23,0

LeSeDe 5% 1.6 OOl 0.8

1% e 0,05 1.1
stm. 3 temp, xk(?m,wha ¢ day of harvest).

ynmo
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low storage temperatures, of course, resulted in dark cclered
chips as reported in Experiment I and chips were darker in color
following storage. DBut the general level of these effects was
lowered by mechanical injury to the potatoes.

Zssulte of Sxperdment III

Figure 6 illustrates the reducing and non-reducing sugar
content of Treatment II on the dates of harvest as well as the means
of Treataents I, II and III. The general trend is for the non-
reducing sugar content to decrease with each harvest date through
July 25, then remain about the same with a tendency to increase
vhen the vines were dead.

Results of non-reducing sugar determinations of samples from
Treatment II for the July 12 barvest (early harvest) and August 1
harvest (late harvest) stored at 50°, 70° and 90°F are showm in
Figures 7, € and 9 rsspectively., Non-reducing sugar decressed and
reducing sugars increased when stored at 50°F, The smcunt of
reducing sugar build-up was much greater for the early harvest than
for the late harvest, In all instances, the amount of reducing and
nop~reducing sugars were higher for the early harvest, Figure 7.

Non-reducing suger decreased in storage at 70°F while the
reducing sugare remained fairly constant., OCenerally the sugars for
the early barvest were higher than for the later harvest, Figure 8,

The effect of 90°F storage was quite different, Kom-reduecing
sugar showed a decrease then tended to increase., This was much
greater for the early harvest than for the later harvest. Reducing
sugars inereased slightly with little differsnce betweenm the sarly
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or late harvests, Figure §.

A correlation of the non-reducing sugar cn the date of harvest
and mean chip color for each harvest was highly significant,
Figure 10, This is eseentially a correlation of maturity (higher
the nen~reducing sugsr the more immature are the tubers) and chip
solors
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Figure 6,-~Percent reducing and non-reducing sugar of potato tubers
from Treatment II and the means of Treatment I, II and

III on the date they were harvested.
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Figure 7,--The effect of 50°F storage on the reducing and non-
reducing sugar content of potato tubers from an early
and a late harvest,




14

1,00
— —=— Red, Sugars
Non-red, Sugars
@ Early Harvest
.80 1 O Iate Harvest
#60 1

Percent Sugars

Days in Storage

Figure 8,-~The effect of 70°F storage on the reducing and non-—
reducing sugar content of potato tubers from an early
and a late harvest,
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Figure 9,--The effect of 90° storage on the reducing and non-
reducing sugar content of potato tubers from an early
and a late harvest,
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Figure 10,—~Correlation of non-reducing sugar of potato tubers on
the date they were harvested and mean chip color for
each harvest,
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Chapter V
DISCUssSICN

The importance of after harvest darkeming of potato chips
is clearly shown by comparing the chip color of potatoes on the day
of harvest (Table 3), and the corresponding chip coler of each
harvest after storage (Table 4)s In every case, chip color is
accsptable on the day of harvest regardless of the date harvested
but after being in storage the potatoes produced darker chips. The
degree of darkening in storage is less with each successive harvest
through the third harvest and then remains sbeut the same. This
degree of darkening seems to be a maturity effect. The correlation
between the respiration rate and corresponding chip color is highly
significant (r = -0,73) indicating that mature potatoes will
produce lighter colored chips out of storage.

Sterage st SO°F is detrimental to summer potatoes for chipping
purposes regardless of when they were harvested. Storage at 70°
and 90° resulted in potatees producing much lighter colored chips.
Potatoes can be harvested more ismmture and stored at 70°F as
Figure A indicates. Also it would be mmch better to store potatees
at 70° or above than below 70°F, This is in agreement with
Heinse (11).

Generally, longer storage pericds for swmer potatcss cause
the production of darker colored chips. This effect is inecreased



18

greatly be immaturity and 50° storage.

The fertility level did net affect chip color statistically, but
the trend was for potatoes frem Treatment II (low fertility, mo
nitrogen) to preduce the lightest colored chips,

Severely injured potatoes produced darker colored chips after
short storage pericds than wuninjured potatoes due to a higher
acoumulation of reducing sugars. Respiration was higher for
injured potatoss. The resulis of reducing sugars accumilation and
respiration are in agreemsnt with Hopkins (14). He also suggested
that the increase in reducing sugars was due to increased activity
in eallus formation. This effect of injury om chip color may be
an important facter to the early potato growr, His potatoes are
usually harvested as ecarly as possible, thus resulting in immsture
potatoes which are easily injured.

Correlations of reducing sugars and chip eclor for Experiment I
(r = <0.83) and Experiment II (re <0,77) were highly significant.
Therefore, the effects of harvests (msturity), storage temperatures,
storage pericds, fertility ilevel and injury to tubers influence
the reducing sugar content, 7This in turn is expressed as color
when the potatoes are chipped.

The non-reducing sugar content of immature potatoes is much
higher than in mature potatces, Figure 6, This may essentially
be the main cause of after harvest darkening of summer chipping
potatoss. This high sugar content appears to be readily available
for conversion to reducing sugars. The non-reducing sugar when
stored at 50° and 70° decreases while the reducing sugars increase,



This effect is much grester at 50° tham at 70°F. Storage at 50°F7
appears to be an ocptimum temperaturs for reducing sugars to build-
up. Comparison of an early and late harvest showed that sugars of
each harvest tended to parellel each other with the early harvest
always being higher, Non-reducing sugar does not perform the same
at 90°F storage. There is a decrease in this sugar followsd by an
inerease, The reducing sugars inecrease slightly., 7The non~
reducing sugar of the early barvest increased much more readily
than the later harvest, while the reducing sugars were apparantly
the same for both harvests, This high non-reducing sugar content
could easily be the reascn for potatoes stored at high temperatures
to chip darker than potatoes stored at 70°F, if some hydrelysis te
reducing sugars takes place while the potatoes are being cocked.

A correlation of non~reducing sugar the day the potatoes were
harvested with the correspanding mean chip color for sach harvest
through storage was highly significant, Figure 10. This indicates
that as the non-reducing sugar decreases the storage ability of
potatoss incresses. This would also show that an analysis for non-
reducing sugar may be s method of predicting the storability of
early summer potatoes.

Suggestions for further study

1. A centinuation of this type of study using other chipping
varieties.

2o A more intensive study of the effect of injury on chip
color.

3¢ A study using non-reducing suger as an index for

49
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Chapter VI
SUMMARY

Three plots ( a high fertility, a low fertility and a low
fertility plus 120 1bs. of nitrogen) were planted using the variety
Irish Cobbler. These plots were located in the Gilerest early
potato producing area. FPotatoes were harvested July 7, 11, 18, 25,
August 1 and 8, and placed inte 50°, 70° and 90° storage. An
injury trestment was added to the July 25 harvest, At three day
intervals over a period of 21 days, respiration, chip coler, and
some chemical analyses were determined.

1. Immture potatces can not be held in storage for chipping
purposes. Delaying the date of harvest will improve the storage
capability.

2, Storage at 50°F is detrimental to swmer chipping
potatoes. Storage at 70°F or above is reccmmended.

3. The trend of treatment was that potatoes from Treatment II
(low fertility, mo nitrogen) produce the lightest colored chips.

he Injury to tubers increases sugar acoumulation and results
in darker chips.

5¢ The high non-reducing sugar content of early potatoes
may be the main cause of after harvest darkening of potate
chips. This high sugar content may be & readily available



scurce of sugar, easily converted into reducing sugars, which
nmmmmmumum
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APPENDIX A+~-SUMMARIES OF THE ORIGINAL DATA
AND STATISTICAL ANALYSES POR CHIP COLOR,
SUCGARS AND RESPIRATION RATES,
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For the analysis of variances, a single asterisk # designates
significance at the 5§ level and double asterisks #* designates
significance at the 13 level.

Table l.~-Rd VALUES OF GHIP COLOR FOR EACH TREATMENT ON EAGH DATE
OF HARVEST, (MEAR OF DUPLICATE SAMPLES).

Marvest ___ Treatmemted/

pate 1 I 1 -
iy 7 30.4 33.5 3346 32,5
1 3146 32.5 319 32,0
18 32,5 3549 3.5 333
25 3004 31,0 32,2 .2
August 1 29.2 .2 31,0 30,5
8 28,2 32,0 304 30,2
Treatment Mean  30.4 32,7 .7
V1, nigh tertility; 11, low fertility; III, low fertility + 120 lbe
nitrogen.
Avalysis of Variance
Source ar 55 ¥s
Total 35 199,32
Subtotal 17 103.29
Treatment 2 32.7% 1637
Harvest 5 1407 8.8
rs x Be 10 26448 2465
Residual 18 9603 5.33




Table 2,~~-PERCENT REDUCING SUGARS FOR EACH TREATMENT ON EACH DATE
OF HARVEST, (MEAN OF DUPLICATE SAMPLES).

Date Harvest
: 4 11 I Mean
July 7 .29 O.22 0.20 0.24
11 Q.18 0.15 0.8 017
1 C.l5 .15 0.18 0.16
25 Oy 017 0.20 0.20
August 1 0.19 .12 0.5 Qel5
8 0,20 Oulb T 0,17
Treatment Mean 0.2 Colb 0.18
vﬁn Table 1.

Analysis of Variance

Source ar 88 MS
Total 35 0.0075
Subtotal 17 0.0058
Treatment 2 0,0014 0,0007%%
Harvest 5 00029 000068
Tre x He 10 0,0015 0.0002
Residual 18 0.0017 0.0001
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Table 3,~~PERCENT EON-REDUCING SUGAR FOR EACH TREATMENT ON EACH

DATE OF HARVEST.

(MBAN OF DUPLICATE SANPLES).

— Tewemed

Harvest
Date Harvest
I 11 XX Hean
July 7 o7 0,58 Coli2 0.57
1 0.56 Oek8 0.50 0e51
18 Cebb 0.50 0.52 Ceh?
25 0«40 Ce22 0.29 030
August 1 0.38 Oe22 0.28 030
8 0.50 Co26 Oe26 034
Treatment Mean 0,50 037 038
yh. Table 1.
Analysis of Variance
Source ar 88 MS
Total 35 0.729
Subtotal 17 0.666
Treatment 2 0.125 OeOb20e
Harvest 5 Oeh31 0.086u%
h‘c x B, 10 0:110 0.01)#
Residual 18 0,063 0,004




Table 4a.~-RAVALUES OF GiIP COLOR AS AFFECTED DY TREATHENTS, DATES OF HARVEST, STORAGE TEMPERATURES AND
STORAGE PERICDS. (MEAN OF DUPLICATE SAMPLES),

Temper- Treat— Slarage Deys.
ature ment 0 3 é 3 12 15 18 2 Yoan
1 04 24 aleE %H.. 176 13.4 1646 20.7
50° 1 33.5 b 19.0 15.86 1343  10.2  15.2 18.4
111 B B2 19.2 13.6 12,8 10,6 13.2 17.8
1 30eh 294 276 WD a2 U2 178 B2 25.1
70° 1n 33,5 28,2 28,0 BB 25,2 A2 177 O 250
I b 253 R4 B2 AL 2.3 2205 24,7
I "30eh 29:4 6.7 2B 2l AS 176 19.8 24,0
90° 1 33.5 28,4 272 zs.z 24 AL 16,8 2.6 2449
I 33.6 276  26.4 Bk Vb 188 A3 2.8
. 1 3.6 27.0 a.i'k %% 15.6  16.7 118 204
50 1 32.5 22.0 17.5 15.2 15,9 1.6 19.7
11 31.9  25.4 zm 13.2 12,7 0.4 18,0
1 316 27,7 30,6 BT VO b 24 BaS 26,2
»® n 32,5 30.4 3l 28,0 25,8 28.0 29.9 Beb 28.6
I 31,9 30k 2702 Wl B2 US [2 2.2 26.1
I 306 2k 2B 26,0 Ul Ak VT AL 249
0% b5 4 32,5 332 278 /b 23 270 2BLO R4 27.7
m 319 30,2 278 28,2 2h.T W2 1.3 20,0 2.5



18 i Kean
14.0 13.0 3.0
15.2 1h.8 22.9
12.6 12.6 20,0
25.2 274 30.1
27.9 27.0 31.6
26.0 23.5 28,8
2.8 21.0 27.6
2545 2heT 29.6
2.6 23 71.2
b 2.0 2he5
15.1 15.1 22,1
154 4.8 20,2
28.8 294 30.4
3.0 30.8 32.3
27.2 9.4 29.3
ek 28,2 B9
24,0 275 29 ok

D2 27.9

09



Table Ase— (continued)

Temper-
ature

Treat~

ey

ment ) 3 4 Mean
August 1 Barvest
1 29.2 28,2 264 204 2 22,0 22,9 18,2 15.8 22.8
° n N2 Nk 01 By AT 2 AL 1 25.2
11 N0 27 20,2 192 6.7 169 17.8 1747 2.h
292 288 W] 298 ek 2742 292 26.h 284
° 5 4 30e2  3hel  31e2  34e5 319 3hef 32,7 32,7 32,9
I 31,0 282 326 33.4 30,6 313 308 27.8 30.7
1 29.2 30,0 32,6 30,6 26,0 30,0 27,6 2844 29.3
%0° n 3.2 324 32,8 31,2 30.6 32,0 28.7 27,0 30,7
I 31,0 316 281 32 W2 ¥ 276 30.2 29.7
. ! -'
2.2 2.0 2%l % F 193 3.0 17.h 22.5
b4 4 32,0 27,2 22,1 203 16,0 17.2 17.8 170 2.2
Iz 306 2buh 22,1 19.3 16,6 17.2  17.6  15.3 20.6
28,2 284 Wb W0k a2 W8 26,8  25.6 27.8
L )4 4 32,0 32,3 312 318 3.5 296  3h$ 29.4 31.6
I 304 32,8 303 32,7 324 30.4 33.0 3.0 31.0
1 28,2 304 29.2 303 279 W2 36 26.4 28.9
9 I 32,0 34,6 30,4 318 31,8 315  33.4 30.7 32.0
I 0.4 3.4 27,0 32,2 28,6 28,0 304 3.2 29.9

19
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Table 4be~~ANALYSIS OF VARIANCE FOR CHIP COLOR
e e e,

Source daf 88 s
Total 863 309984497
Harvest 5 4TET7.078 95Teh1bne
Temperature 2 3248.231 162411 50
Treatment 2 40,096 20,048
Sterage period 7 1992.280 28L06119
e x To 10 4907.829 490, 7639%
He x Tre 10 173480 17.348
He x 8, 35 609,900 17426
To x Tre [ TR.T72 192, 9430
Ts x 8¢ 7Y 272,113 19.437
Tre x 8, 14 TT.984 5570
Eoe x Te x T, 2 5720408 286,020%%
He x Te x 8, 7 Shk o617 7780
He x Tre x 8, ™° 368,715 50267
To x Tre x S, = 375,050 13.395
Remainder L0 1265.651 94040
Hesidual 432 5843293 13.526




Table 5a.~-FPERCENT REDUCING SUCARS OF TUBERS AS APFECTED BY TREATMENTS, DATES OF HARVEST, STORAGE

TEMPERATURES AMD STORAGE PERICDS. (MEAN OF DUPLICATE SAMPLES ).

§33

R

333 3533

333 333
331 313

333 353

333 333 03 191 19
353 9y

333 333
§33 333

LI

333 333 313

1% 333 333
333 333 333
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833 333 333
133 333 Jos am

333 331 334

333 333 33

333 333 333

“HE "oy “ay
R ORO%




P| 333 333 333 333 338 333

| 333 333 335 333 388 993
HERGEERE R R
HIEEREE R
mv foss 53 393 Jase 933 o
3| 3559 399 993 353 39y 19

.| 333931 WY 393 93 99

| 3338 333 333 1333 338 339
43 333 333 133

0
0.15

ol5
0.18

L3N T T S T

Table 5a.~(contimued)
ature ment




Table Sa.~-{continued)

Temper- Treat- S
—_— I S ane pama ; aames { suans ' g -
3 E?

I 0.19 0.28 ﬁ 043 0.8 0.38 0.38

50° 1 012 0.7 o.zz 031 034 Oub2 Oe28
IIX Ouls 0.2 Q.28 Ok 050 Ouk0 0.35

1 0ul9 0e22 0,17 0,20 0d8 0.2h 0,22 020 0.20

20° n 0,12 Gudh 0.8 0,17 Ol 0,22 0.7 06 T
oI 0.5 0,19 0,18 0,19 0,08 019 0.6 0.20 0.18

I 019 Oulh 022 018 0u2h OCud8 0,20 0.20 0.19

90° ) § 4 0,12 Oudk 0.6 o.ao 0.8 0.19 019  Oe24 0.18
I 0,15 ©0ud8 0,20 0:22 0.20 0Oub2 Oe2 0.23

1 0,20 0.22 0,28 % . %ﬁ Ok 0e33  0.34 0.36

50° I Ocdé 0.3 0.36 0uh2 049 0.52 0.37
I 06 030 032 0k2 OubB  0.67 C.38

I 020 0420 0,22 0,32 0.9 Ol 0e22 Oe22 0e22

70° n 0elfé 018 0,17 020 048 018 018 0.20 .18
i 0d6 0ol 0,20 0.2, 0.22 020 0,17 0.19 0,20

5 020 0.3 0ud8 0,20 0,18 0,19 0.9 0,22 0u20

b ¥ Ocdfé ©ud8 0,20 0,25 0,20 022 0,28 Oe22 0a20

I 0odé 020 0.20 0e2h 0s23 020 0,26 0.20 .21
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Table 5be~~ARALYSIS OF VARIANCE FOR REDUCING SUGARS.
e e

Source dar 88 MS
Total 863 38.88828
Harvest 5 T«53378 1.50676%%
Temperature 2 3.75834 1.87917%e
Treatment 2 000182 000091
Storage period 7 1.31302 CelBT75TRe
Be x T 10 5021917 O. 521920
He x Tre 10 0.08862 0,00836
Ee x B, 35 0.,69610 0,01989
To x Tre [N 2,38099 0o 5952500
T x 8, L, 0629096 0,02078
e x 8 1 0405954 0400425
Ho x To x Tre 2 hekT7504 0.22375%%
He x To x 8, ® 0. 56207 000803
He x Tre x 8, (L Oe.28212 00040
Te x Tre x 8, 28 035199 0.00.257
Remainder 0 .22 0.,00877
Residual 432 10464692 Oe02065




Table 6.-—~RESPIRATION RATES (mg.COg/hr./kge) OF TUBERS AS AFFECTED BY TREATMENTS, DATES OF HARVEST,

Temperature Treatment

T

3 B 18 A Mean

I 179  1he7 ka7 WP"‘E&.& el e 1he2

50° b4 20,0 17.0 15.3 15.1 LIS J— 15.9
111 19.6 15.3 164 1é6.4 1302 15.3 —— 16.0

o 1 311 233 2002 18,7 170 1740  ewee 2.2
7 1 Shel 27.8 .5 193 1749 153 e 22.7
111 30.2 1948 20,7 19:0 1902 1602 v 20.9

1 515 386 32,9 306 289 BB weme 3heds

90° I 53k  A42:6  35.2 31e8 27e7  2heT e 35.9
I 5946 A4S.h 38,9 37.2 349 A3.2

1 17.6 17.0 18.1 “fsn.z mu.ﬁ 11,9 12.8 15.5

50° n 18,1 16,8 159 15.3 ko5 111 15.3 15.3
I 17,6 18.5 16.h 15,3 162 119 149 15.8

- 1 26,6 21,0 18,7  17.9  lheS  13.6  15.3 18.2
7 o4 31e2 2ok A5 19.6  17.9 16,2  16e2 21.0
b4 30e7 2% 22,7 25 17,9 17.0 16.2 2.6

1 bhe3 36,9 29,8 287 U3 2T 221 30,1

90° b4 51,7 A28 349 315 281 25,5 2.8 34.0
111 5602 hheD 37e7 32,6 28,9 25,5 207 35.7

L9



Table 6.,-~(continued)

e 3 3 3 % ie a Mean

July
I 19.3 15.6 17.0 15‘.2 % 16.2 13.6 16.2
50° o 164 16,2 15,1 15,3 13.6 145 15.2
11 20,4 15,9 16,8 16.8 17.3 17.0  15.3 17.1
29.8 28.2 18,5 179 17.0 17.0 1k 19.6
70° I 27.2 2.9 198 17.0 17,3 153 13.2 18.8
m 35,2 264 2.5 20,7 20,7 17.0 17.0 2.6
I 48.8 37.7 30,9 28,1 27,0 25.5 2.3 31.8
90° I 47.7 38.1 28,1 28.7 zS.A 25.5 2.7 30.9
1 55.9 4le5 338  31.5 2.1  24.7 347
" 1 17.6 15.9 16.4 % E‘% 11.9 13.6 15.0
50 I 11.9  12.5 13.4 11.9 11.9 10.2 12,0
11 17.9 16.8 16,8 15.9 1h.5 16,2 140 16,0
1 Bb 196 17.6 17,0 kS  13.6 11,9 16.8
70° 11 2.0 19,8 17.6 1h5 15.3 13.6 11,5 16.5
I 25,3 2.3 2044 202 18,3 170  1hkeS 19.6
1 39.8 31.5 28,9 25.5 3.8 2.4 20.9 27.3
90° II 45.h 35.8 304 27.8 2 B8 2.1 30.2
11 483 36,2 9.5 281 0 2702 2T U7 31.2
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Table 6.—(continued)

Temperature Treataent

S e man

3 4 18 2 Fean

1 4.7 12,5 12.5 ;r' % 11.9 9.8 12,0

50° II 153 1he2 13,0 13.0 12,8 11.9 11.9 13.2
I 19.0 16,8  1he2 151 kS 13,6  12.8 15.1

176 164 119 13.0 10,2 119 11.5 13.2

70° I 22.7 18,5 159 151 140 10,2  11.9 1545
I 27.8 21,0 193 164 1k 153 12,8 18,2

I 2.7 3.0 221 20,7 20,0 18.7 18.7 2.7

90° I 34,3 28,7 25,5 2l BVeh 221 2.6 25.8
111 0.3 32,9 389 27,2 285 B8 Bk 28.9

1 10.9 11.7 105 I"_"ﬁ.g ﬂ% 11.9 ok 1.1

50° ho d 3.4 11,9 119 117 119 11.9 10.2 11.8
11 16eh  lhe2 13.4 1344 128 12,8 119 13.6

I 15.9 16.2 13.9 13.4 12.8 13.6 11.5 13.9

700 II 159 1he2 12,2 13.0 13.6 13.6 12.3 13.5
$ 5 4 4 196 17.0 153 lhe7 13.6 13.6 13.2 15.3

I 26,1 22,1 19,8 196 2.4 2.4 179 20.9

90° n 301 27.2 2ok B2 B 2,1 2.1 27
p o84 36.9 309 27.8 26,6 25,5 25.5 22,1 27.9
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Table 7.~~Ed VALUES OF CHIP COLOR AS AFFECTED BY IKJURY. JULY 25 HARVEST.

Tesper- Treat- - -
ature  meant o 3 4 WE‘" 15 18 2 Mean
50°  Cheek 294 272  We5 Wl BL 0.6 Db A0 2ol
Injury 9.4 29,2 22,8 294 Lk 175 165  19.5. 22,4
2°  Cheek 294 33,0 323 30,9 286 30,2 28.8 294 3C.4
Injury Weh 276 25,9 272 2k 288 30,0 26.8 . 27.8
90°  Cheeck 29«5 3l.h  30.2 2942 27,6 306 Vs W2 28,8
Injury 29.h 33,2 28,0 A2 276 5.0 25.4 25.0 . 26.8
Analysis of Variance
Source ar 85 ES
Total &7 250,08
Teaperature 2 276 by 138,220
e x T 2 793 3.96
SexTe 14 188,72 13.48
Residual 14 85.32 6,09

0L



Table 8.-~PERCENT REDUCING SUCARS AS AFFECTED BY INJURY. JULY 25 HARVEST.

Teaper- Treat-
ature memt ) 3 [4 § E 15 18 i Kean
50°  Check Oe2h ©0u28 0s35 0.57 ©Oob2 Oubb 0okl Ouk2 0.39
 Injury Oe2ly 027 ©0s37 0,52 0u55 059 0,73  0ud? Ols7
720°  Cheek Oe2h ©0s20 02l Oo2h ©u20 0,20 018 0,20 0.2
Injury Oo2hk o2l 0022 Oe26 030 0.28 0,40 0,25 027
90°  Cheek 02, Oolbé 0,20 Oo2b Co2h 0Ou2h 0.22 O 022
Injury Oe2h Oel9 0a22 Oobb 022 0.22 0,30 0,26 0e26
Analysis of Variance
Source gt S8 .- N
Total &7 0.7843
Treatment 1 0.0438 0.0438%%
Temperature ; m O.19190%
Trs x Se 7 0.0461 0.0066
Tre x To 2 0,0018 0,0009
Se x To 14 0.1133 0,008
Residual 14 0.0460 0.0033

T



Table $+~-RESPIRATION RATES (mg.COp/hr/kg.) OF TUBERS AS APFECTSD BY INJURY, JULY 25 HARVEST.

Temperature Ireatment

e -
50° Cheek 176 159 16k  lhe2 15,3 119 13.6 15.0
Injury 181 193 179 17,0 16.2 17.0 15.8 17.3
7°° Cheek .6 19.6 17.6 17.0 1S 13,6 1.9 16.8
Injury W] 2.0 24 198 179 153 16,2 20.2
90° Check 39.8 315 28,9 25,5 B8 Wk 209 27.2
Injury 3.4 372 31,2 27,2 2.9 5.5 26,0 31.3
Analysis of Variance
Source ar 88 ES
Total ] 2278.51
Treatment 1 113.34 113348
Storage period : 582,69 §7.120%
Tre x 8¢ ‘ 30“ M’
Tre x To 2 Selk 2.72
Se x T 12 185.39 15.450%
Residual 12 15.11 1.26

(A2



APPENDIX Bo--SUMMARIES OF THE ORIGINAL DATA AND
STATISTICAL ANALYSES FOR SPECIFIC GRAVITY, AMINO-NITROGEN
AND CHIP YIEID DETERMINED AS A REGULAR LABORATORY FROCEDURE

IN CONJUNCTION WITH GHIP, COLOR, SUGCARS AND
RESPIRATION RATES.
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For the analysis of variance, & single asterisk *
designates significance at the 5% level and a double asterisk ##
designates significance at the 1% level,

Table 1.--3PECIFIC GRAVITY FOR EACH TREATMENT ON EACH HARVEST
DATE, (MEAN OF DUPLICATE SAMPLES).

; | a Harvest
Harvest - mg? - hree

-ate
waly 7 1.066 1,062 1.060 1.063
u 1.071 1.066 1.064 1.067
18 1,076 1.073 1.066 1.0m
25 1.079 1,070 1.066 1.071
Auguet 1 1.078 1,072 1.066 1.072
8 1.082 1.0m 1.066 1.073
Treataent Kean 1.075 1.069 1,064

AL 1, nigh fertility; II low fertility, mo mitrogen; III, low
fertility plus 120 1lbs. nitrogen.

Analysis of Variance

Seurse gt - S
Total 35 0.0014
Subtotal 17 0.0013
Treatment 2 0.0008 0.0004000#
Harvest 5 040005 0.0001000%#
T. x He 10 0.0000 0. 0000000
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Table 2,~-AMINC KITROGEN® (NG AMINC-N/100 GM) CORTENT OF TUBERS OF
EACH TREATKERT CN EACH LATE CF HARVEST, (MEAK CF

LUPLICATE SAKMPLES),

Harvest Harvest
_BYe i il 111 Hean
July 7 2.3 27.2 36.4 28.3
1 2.9 18.5 2604 2.2
18 17.8 26.4 37.7 27.2
25 26,0 26.4 36.9 29.7
m p 290‘ 31.0 uob j‘o‘
8 32.4 32.4 37.3 34,0
Treatuent Mean 2.8 27.0 36.3
-3/ See Table 1.
Analysis of Variance
Zource (4 53 S
Total 35 2151.74
Subtotal 17 1794.82
Treatment 2 956.46 478, 23%%
T. x M. 1 1“0” 1’."
* Determined by the Kemm and Cocking method (36). Amino acids,

glyeine and alanine were used for a standard curve.



Table 3a.--SPECIFIC GRAVITY OF TUBERS AS AFFECTED BY TREATMENTS, DATES OF HARVEST, STCRAGE TEMPERATURES
AND STORAGE PERICDS. (MEAN OF DUPLICATE SAMPLES).

Temper- Treat- — Storage Days —
ature  memt ) 3 4 9 12 15 18 21 Mean
1 1.066 1.070 1,070 1’.01% 1,072 1.07h 1.068 1,070 1,070
50° 11 1,062 1,066 1.065 1.066 1.067 1.065 1,068 1.065 1,066
I 1,060 1,062 1.062 1,064 1.064 1,062 1,066 1.062 1,063
1 1,066 1.07% 1.069 1.069 1,072 1.072 1.07% 1.068 1.071
7° I 1.062 1,065 1,066 1,067 1,068 1.068 1.068 1.068 1.067
4 o] 1.060 1,065 1,060 1,060 1,060 1,062 1,066 1.060 1,062
1 1,066 1.07% 1.068 1.066 1.066 1,068 1.071 1,070 1,069
$0° I 1,062 1,069 1,062 1.062 1,065 1,064 1.068 1,064 1.065
111 1.060 1,063 1,058 1,058 1,060 1,060 1,066 1,061 1,061
1 1070 1,075 1.076 %&? 1'.% 1,078 1.077 1.07 1,075
II 1,066 1,069 1.070 1.070 1.072 1.072 1.076 1.072 1.00
m 1,064 1.067 1.068 1.065 1.067 1.070 1.072 1,072 1.068
I 1,070 1072 1,074 1,072 1.076 1.075 1,075 1.077 1.07%
7c° I 1.066 1,068 1.069 1.070 1.072 1,070 1,072 1.073 1.070
i 1.064 1.066 1,066 1,068 1,072 1.068 1,069 1,070 1,068
1 1077 1,070 1071 1.07h 1079 1.073 1.07% 1.07% 1.07
11 1,066 1.065 1.068 1,071 1,070 1.070 1.0 1.070 1.069
I 1,064 1,062 1.066 1.064 1.070 1,068 1,065 1.060 1.066

Ll



5

1,07 1,072 1.080
1,082 1.082 1.07
1,078 1.078 1.0d1
1,074 1.072 1.073
1,078 1.083 1,080
1,07 1.076 1.077
1,068 1,069 1.068
roso “Joa o588
107 1.074 1.072
1973 100 1.0
1.086 1,082 1.080
1.07 1.076 1.072
1.071 1.072 1.072
1.082 1,077 1.078
1972 1071 1.07
1.070 1,07 1.066

1.074

1.080
1.079
1,07

1.082

1.077
1.970

1.086
1.076
1.084

1.072
1.072

1.071
1.080
1074
1.070
1.076
.07
1.090

1.078
1,980

1.087
1.07%
1.07
1.080

1,068

1.074

1.086
1.082

1.073
1.072

1.080

8L




Table 3a.~—(contimmed)

Temper-~ Treat- -
ature  ment 0 3 [4 ‘ i'; E 15 18 2 ¥ean
August 1 Harvest

4 1.078 1,082 1.084 1,078 1.084 1. 1,080 1,082 1,082

50° 11 1,072 1,078 107 1,076 1,07 1.080 1,077 1.078 1.076
111 1,066 1.07% 1.068 1,068 1.070 1.075 1.072 1.07M 1.07m

1 1,078 1,083 1.079 1.082 1,082 1,062 1.086 1.082 1,082

70° I 1,072 1,078 1.070 1,073 1.076 1.078 1,080 1.078 1.076
11 1.066 1,069 1,069 1.070 1,070 1.07% 1,07 1.072 1.0M

I 1,078 1,086 1,080 1,082 1,078 1.084 1.086 1.084 1.082

90° i1 1,072 1,079 1.073 1073 1073 1.078 1,076 1.07% 1.075
111 1,066 1,072 1,067 1.068 1,074 1.072 1.07% 1.070 1.070

3 1,082 1,082 1,084 % : %ﬁ“ 1.080 1.082 1,083 1,082

50° 1 1,077 1.073 1,072 1074 1.070 1,074 1.076 1.075 1.073
I 1.066 1,070 1,070 1.07% 1,072 1,076 1.072 1.072 1,072

1.082 1.082 1,083 1.08, 1.083 1,086 1,08, 1.084 1.083

70° I 1070 1072 1071 1074 1072 1,07 1.077 1.07 1.073
I 14066 1,069 1,071 1.069 1.072 1,075 1.07% 1.07% 1.071

I 1,082 1,080 1,080 1,082 1,082 1,062 1,081 1.08, 1,081

90° I 1,071 1,072 1,070 1.07% 1.074 1.072 1.077 1.082 1.074
111 1,066 1.066 1,068 1.072 107 1.072 1.073 1.0% 1.070

6L



Table 3b.--ANALYSIS CF VARIAKCE FOR SPECIFIC GRAVITY.

80

Seurce af L] KS
Total 863 0.03775
Harvest 5 0.00571 0.00114 %+
Temperature 2 0.00011 ©.00005
Treatment 2 0.00316 0.00158%#
Storege period 7 0.00088 0.00013 %+
He x T 10 0.00500 0.00050%#
He x Tr, 10 0.00080 0. 00C0e*#
He x 5, 35 0.00037 0,00001
T. x Ir. 4 0,00002 0,00001
T. x &, 1 0. 00008 0.00001
. x 8, 1A 0.00013 0.00001
Ko x T, x Tr, 20 0. 00,69 0.00023 %%
H, x Te x S, 70 0.00052 0.00001
He x Tr. x 3, 70 0.00052 0.00001
T. x Tre x 8, 28 0.,00020 0.000va
Hemainder uo 0.00123 0.00001
Residusl h32 0.01433 0.00003




Table 4a.—~PERCEET CHIP YISID™ OF TUBERS AS APFECTED BY TREATHENTS, DATES, OF HARVEST, STORAGE TEMPERATURES
AND STORAGE PERICDS, (MEAM OF DUPLICATE SAMPLES).

Temper- Treat-

ature  ment © "3 2 ’W 15 18 A Mean

July 7 Harvest
. I 31.8 322 3.2 30,2 31.2 31.9 30.8 3.2
50 I 304 304 30,2 29,9 29.6 29,0 30,2 29.0 29.8
I 29.3 30,0 29,9 284 2 29.8 27.8 30,1 28,5 29.2
I 31,8 37.7 377 31.8 3146 318 33.5 32,0 32.2
70° 1I 30,4 314 32,0 31,7 30.8 314 33.0 31.e 31.6
111 29.3 30,5 30,7 312 30,4 304 316 30,0 30.5
1 31.8 32,5 317 316 30,5 313 32,6 313 31.6
90° I 30eh 315 31e2 316 31,2 304 313 31.5 31.2
e e 29,3 30,5 30,2 29«4 31,0 304 3.8 30,2 30.3
I 3.8 32.2 32.3 %HW 31.1 30.6  32.4 31.7
50° 1 32,0 31.4 3142 3lah 30,9 30,6  30.4  31.8 31.2
I 31,5 3.0 30,6 296 29,5 301 29,0 31.2 30.3
1 33.8 31,7 32,2  3heh 32,4 3heh 32,2 34.0 33.1
I 32,0 32,0 31,2 33.9 33.0 33,1 323 33.8 32.7
nz 31,5 32,2 31,0 3k 32,2 32,0 31.2 33.0 32,2
1 33,8 321 328 340 331 32,3  31.8  3hek 33.0
90° I 32,0 318 319 33.8 3l.h 324 323 3.6 32.4
I 31,5 309 275 318 326 32,0 315 324 313

18
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Figure 7. The distribution of peroxidase in the stem of vine
Cucurbita pepo, line Cornell 51-26-7 (5-1). Guaiacol used as
the hydrogen donor.

“igure 8. The distribution of peroxidase in the stem of vine
muskmelon, variety Rocky Ford (M-f). Ortho-anisidine used as
the hydrogen donor.



Table 48.~(continued)

wl

Temper- Treat-
ature mont
1
50° I
1
¢
7c° b 8 4
I
1
90° n
111
4
50° I
I
I
7° I
I
I
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IIx
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ature  ment 0 3 [4 M 15 18 a Mean
1 3k 31.3  30.6 5.8 . W’ 316 31.0 3.4 3.5
50° b3 4 32,6 32.0 30,9 306 30.8 313 30.8 30,0 3.1
I 32,0 31ad 29.8 29,2 29.1 29.6 26,6 28,8 29.8
I ket 312 32,0 324 324 3146 333 314 32.4
70° I 324 33.2  31.7 32,0 31,9 312 32,7 315 32.1
1 32,0 315 316 29,7 303 310 312 30.6 31.0
I 346 323 324 322 323 319 314 324 32.4
90° p d 32.6 3.8 32,8 3.6  30.2 313 N4 35 31.7
1 32,0 306 319 30,1 29,7 31l.2 3l 292 30.8

£
1 34he2 312 3.6 ‘ﬂ" W 30.2 9.6 3.2 3.2
50° n 3.9 31.0 30.9 29-9 30,1  30.2 30.6
I 3l 30.6  29.9 27.7 29.9 295 30.0
1 3he2 3leh 324 321 3lh ek 326 312 32.1
70° II 319 317 326 315 29.9 3046 311 316 314
I 311 30sh 31,7 31.2 30,1 316 29.8  30.1 30.7
I 342 ;1.1 32,6 316 32,0 3l 30,2 312 N.7
90° p2 ¢ 1.9 10 32,4 30,6 30,2 30,4 313 3.6 3.2
1 31l 30k 310 30,0 30,0 30,5 2T 2945 30.3

_‘amwnmmmwtumudmmmmammu
mltiplying by 100.

€8



Table 4b,--ARKALYSIS OF VARIAKCE FCR CHIP YIELD.

84

Source ar 58 Ms

Total 863 2001.812
Harvest 5 Sk o 487 10.898%=
Temperature 2 03.909 31,954 %%
Treatuent 2 73.806 36.,903%=
Storage peried 7 11.840 1.691
He X T, 10 W76.472 &7.647%%
Ho x Tr, 10 8,860 0.886
He x 3, 35 62,803 1.794
T. x Tr. 4 1.470 0.367
T. x 8, YA 18,544 1.325
™. x S, b7 15.894 1.135
He x To x Tr, 20 $3.37M 2,669
H, x T. x 3, 70 6h.621 0.923
Ho x Tr. x 3. 70 75.072 1,072
Te x Tr. x &, 28 34450 1.230
Remainder 10 175.229 l.252

Residual 32 810.978 1.87




Table 5a.~-AEINO-NITROGEN
HARVEST, STORAGE

Tenper-

Treat-

g

) CORTERT OF TUBERS AS AFFECTED BY TREATHMENTS, DATES OF
(MEAN OF DUPLICATE SAMPLES).

AED STCRAGE PERICDS.

sture  ment 0 3 3 15 18 2 Fean
o 1 213 26,0 13,0 "W % 18.6 17.8 20,0 19.0

50 i 27¢2 258 178 2Be5 Mok el 271 2/el 24,7
198 ek 333 W3 Bl M2 2.0 kb 32,1 295

1 213 27 15.2 18,2 19,8 203 26.2 19,0 20,2

70° b4 27.2 26,0 20,1 209 2WBL0 B0 29,9  25.3 25.2
1 36k 30,0 29,8 32,2 30,2 30,2 33.2 31.2 31.6

1 213 a3 229 AT kel 2l 2Wah W2 2.7

pid 27.2 24,7 25,5 323 29.2 337 3Bk 29.1

1 36k 28,8 30,2 31.2 32,4 32.2 A7.h 37.8 345

1 2.9 170 2044 %an ﬂﬁs 28,5 221 22.1 2.2

50° I 18,5 22,1 27,9 22,7 2Weh 209  2B.h 2.7 2.4
I 266k 2WeB Wb he2 36,2 359 377 32.8 32.6

1 2,9 176 194 22,7 A2 A2 By R 21.3

b3 4 18,5 194 29 22,7 R 250 Bl 2l 22,1

111 ek 2702 .6 35.h 29,7  35.6 3k 3646 31.4

X 219 sk 22,5 BT 2Wekh  31e2  2Ud  27.8 7

90° 5 18,5 2.7 26,6 25,1 30,0 31,7 316  29.3 o8
I 2.k 2Bk 32,0 30.8 35.6 3.1 38,7 38.2 33.5



Temper- Treat- " :
ature  ment o 3 [4 ':%“m'jgl 15 18 2 Fean

17.8  20.4 243 %M'Wm 2.2

o 1 2.8 22,6
5C I 2. 290 32,6 324 372 30,0 316 320 31.4
Iz 377 &2k AT0  A9.h 490 A58 41T 42.8 bbb

1 178 2% 266 235 198 Bk 28,0 2.k B2

70° 1z 2.4 302 30.h  3heb  31.2  35.2  35.2 32.8 32.0
in 37.7 A3k 405  h0uf  AL.T  4Be6 466 She3 hhe2

1 178 23s7 286 25,6 29,0 30,0 393 28,0 27.8

90° I Wady 28,2 29,6 393 38 376 134 39.7 35.3
I 37.7 38.4  43.5 9.5  bhel 518 53,5  48.2 4S5.8

1 26,0 29.2 29.2 :1:51.8ﬁ 26,8 27.2 25.1 274

50° n 2o 26,2 30,8 354 32,0 30,8 28,0 25.5 24
¥ e 369 3he2 36,2 3746 bk 32,4 364 38 35.8

I 26,0 310 278 29,6 312 25,8 30.8 26.8 28,6

7° b3 ek ek W2 35,6 29.6 30,8 296 283 29.5
oI 36.9 36e1 35,9 36s9 3hel 373 38.1  A3.8 374

o I 2.0 318 316 30,7 3le2 26,0 316 37.8 30.4
90 b5 1 Weh 310 30,8 3Shek 36,0 304 30,8 373 32.1
I 36,9 371 39.8 A3.7 &S50 36k 426  ALST 4044
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Table 5a.~(continued)

ature ment [+] 3 [ G 12 15 18 2 Fean
1 29.4 32,0 % EF RUpeb Ak 3044 28,8

50° I 32.0 30.0 30.:. 29.5 20,8 k.8 3244 31.0
11X 3:h A3k kD8 349 32,6  Lhel A3k 40.2

o I 29 30,0 29.6 28ak  2Ueb  25e4 337 332 29.3

7 1 300 276 31eb 28,8 28,8 3162 324 322 30.3
1 K3eh 470  40s5 38,0 43.0 408 43.0 438 42.4

1 29.6 20,3 352 30.4 316 29,2  39.2 32,0 31.9

90° o 31,0 30.8 30.8 33.6 32.3 Shef  35.2 38.1 33.4
111 A3eh  48.2 W38 k5.0 49.9  50.6 4545

1 324 9.3 273 ‘ﬁ % 39.5 32.0 28.4 294

50° b o 4 32,4 324 3.6 3.2 30,0 340 32,0
05 4 373 429 4D 39.3 w.z 39.2 3%9.4 38.8 39.7

1 324 35,2 28.8 31,2 32,0 33.9 32.0 34.8 32.6

70° I 324 3he9 32,0 35,2 32,0 33.2 33.5 3.0 33.7
m 373 376 373 39,7 ko0 Aleh 39,3 4344 40,0

1 324 30,0 28,0 36eh 349 38,6 32,0 3hek 32,7

90° n 324 32,4 3.9 38,8 40,2 AlO  39.7 410 37.5
I 373  bhe2 Ale0  ASek  AT.8  A3.8 466 S5heT 45.1

L8



Table 5b,~=AHALYSIS OF VARIARCE FOR AMINC-NITRCGEN.

Source ar &8 ES
Total 863 55527.360
Harvest 5 11276.969 2255.394 %%
Temperature 2 769.800 384 ,900%%
Treatment 2 4887.538 2043 ., 769 %%
Storage pericd 7 535.288 T64T70%
He x Ts 10 14034.962 1403 496+
He x Tr, 10 506.790 50.679
Ko x 8, 35 1013.630 23.961
T. x Tr. 4 hlL.852 103,713%
T. x S, 7Y 169.161 12.083
Tre x 5. L 332,095 23.721
He x T. x Tr, 20 1551.152 T7.558%%
He x T, x &, 70 964065 .72
He X Tr. x 8, 70 933.942 L.k2
Te x Tre x 5, 28 290,250 10,366
Remainder STAY 1923.703 13.741
Residual h32 15923.165 36.859




Table 6,--SPECIFIC GRAVITY OF TUBERS CF THE VARIETY IRISH COBBLER, AS AFFECTED BY IRJURY,

JULY 25 HARVEST.

Tempera- Treat- Storage lays

_ture  ment [ T 9 2 35 18 21 Mean

500 Check 1.078 1.082 1.080 1,082 1,088 1.087 1.090 1,083 1.084
Injury 1.078 1.08 1.050 1.091 1.081 1.089 1.082 1.088 1.086

7c° Check 1.078 1.086 1.08 1.082 1.080 1.086 1.087 1.085 1.084
Injury 1.078 1.087 1.086 1,08, 1.08,% 1.096 1.089 1.088 1.086

900 Check i.078 1.082 1.082 1.077 1.078 1.08 1.080 1,083 1.08C
Injury 1.07¢ 1.085 1.080 1,080 1.087 1.08, 1.085 1.08% 1.083

Analysis of Variance

Source dfr 88 KS

Total &7 0. 00084

Treatment 1 0.00007 0.000070#

Storage peried 7 0.00034 0.000049*

Temperature 2 0.00012 0.000060%

™. x 5. 7 0. 00002 0.000003

r. xT. 2 0.00C00 0, 600000

8. x T 14 0.00008 0.000006

Residual 14 C. 00021 0.00C015
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Table 7.~-ANINC-KITRCGEN (MG AMINC-3/100 Gi) CUKTENT OF TUBERS OF THE VARIETY IRISE COBBLER, AS
AFFECTED BY IRJURY., JULY 25 HARVEST,

=
—

S v s
—

e . o A AT

Tespers- Treat- —Storage lays .
ture mont o3 i 9 2 15 8 21 Nean

” Check “ol 29.2 29-2 25.8 ”o‘ 26.‘ 2’02 2’01 2705
Injury 2044 25.1 303 30.0 2646 25.9 25.1 23 oy 26.6
?0“ Check z‘o& 31.0 27 -8 29 06 31.2 25.8 300' 2"8 2806
Injury 26k 32,0 28.4 22,6 29.3 27.6 30.0 35.7 29.0
W Check %o‘ 310. 31.6 30.7 31.2 28,0 3106 370’ }102
Injury 25.4 372 3ied 3k.8 357 25.1 33.9 ic.8 32.1
Analysis of Variance
source o 55 X
Total ‘7 moz’
Treataent 1 G.21 C.21
Storage periocd 7 13446 19.21.
Temperature 2 170.18 85.09%=
r. x S, 7 363 0.52
. x T, 2 70“ 3.72
S.x T, 1k 126.43 9.03
Residual u, 151.94 10.85
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ABSTRACT

Early summer potatoes are harvested from the Gilerest
and Rockyford areas in Coloradeo. Fotato chip processors use
these newly harvested potatoes and have found them to be erratic
in performance, some lots producing light colered chips,
others making a dark undesirable preoduct. Information is
lacking on the causes of this after harvest darkeming.

Three plots (a high fertility, a low fertility and
;1armmvymmuuornmimmnm
the variety Irish Cobbler, These plots were located in the
Gilerest sarly potato producing area. FPotatoes were harvested
July 7, 11, 18, 25, August 1 and 8, and placed imto 50°, 70°
and 90°F storege. An injury treatment was added to the July 25
harvest, At three day intervals over a period of 21 days,
respiration, chip color and scme chemical analyses were
determined,

Results show that immature potatoes can not be held in

storage for chipping purposes. Delaying the date of harvest
will isprove the storage capability.

Storage at 50°F is detrimental to summer chipping
potatoes. Storage at 70°F or above is reccamended.



The trend of treatment was that potatoes from
Treatment II (low fertility, no nitrogen) produce the
lightest colored chips.

Injury to tubers increases sugar accumulation and
results in darker chips.

mmmmmawmm
wummmumwmamu
chips. This high sugar content may be a readily available
m.tm.ouﬂyom&dhhn«dnm,ma
nm-mmmmummw.
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