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UNITED STATES DEPARTMENT OF AGRICULTURE 

WASHINGTON, D. C. 

,':COMPARATIVE INFLUENCE OF DIFFERENT 
'STORAGE TEMPERATURES ON WEIGHT 

,LOSSES AND VITALITY OF 
SEED POTATOES. 

By WILLIAlItSTUART, Senior Horticulturist, P. M.LolltBARD, Associate Horticul~ 
turist, and WALTER M. l'EA,COCK, Associate Horticiulturist, Office of Horticultural 
Crops and Diseases, Bureau of Plant Industry 1 
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INTRODUCT1:ON 

One of the questions most frequently <:.'Sked regarding, the storage 
of potatoetl is what tempera.ture it is most de~irable to maintain in the 
storage house. Until recently little scientific study of this question 
had been made. It is true that many growers and potato dealer~ 
had very definite ideas relative to the best tempera~ure, but they ~er6 
not based on careful experimental data. In order to ascertain some 
of the facts concerning the comparatiye keeping qualities of potatoes 
when subjected to various temperatures, the Bureau of Plant In
dustry, United States Department of Agriculture, undertook a study 
of the subject during the winters of 1918 to 1924, inclusive. The 
o~al purpose of this- study was to determine the proportion of 
shrinkage during a full storage period and throughout two full storage 
periods, or approximately 18 months. It was also intended to throw 
some light on the inhibition of germination. 

Three rooms were used in the cold-storage house at the Arlington 
Experiment Farm, Rosslyn, Va. One was held as near 32° F. as 
possible, another at 36°, and a third at 40°. It was found that 
dormancy of the tubers could be maintained indefinitely at tempera-

Ol tlli'es of 36° or below, but that at 40° some germination was almost 
~certa.in to occur if the storage period wa.s prolonged much beyond 
~AprilI5. 

. \1 The writers wish to acknowledge their indebtedness to the Marble Laboratory (Inc.), Canton, Pa., 
~;;~rlshlng storage facilities, as well as the services of Malcolm E. SmIth In taking t.Bmperatura and' 
--1 dity records and making most of the welghings of the stored material. ~ 
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LOSSES IN WEWHT OF POTA'fOES IN STORAGE 

The shrinkage inv.olved in st.oring p.otat.oes fr.om fall until the f.oll.ow
ing spring is .ofc.onsiderable ec.on.omic imp.ortance t.o both the grower 
and the dealel" This loss in weight usually ranges from 4 to 20 per 
cent but under exceptioually po.or c.onditions may reach 25 t.o 30 
per cent. As such excessive loss is generally due t.o several factors, 
such as tieid frost, late blight, .or other tuber rots, in many .of the data· 
relative t.o stoi"age-house shrinkage n.o attempt has been made to 
distinguish m.oisture and carbon dimdde losses from those caused by 
decay .or by mechanical injuries resulting from the harvesting and 
storing of the crop. . 

PREVIOUS INVESTIGATIONS 

French and German investigat.ors have published very interesting 
data on the ilubje( t of st.orage losses. As early as 1865 Nobbe (7) 2 

rep.orted the results of e)..-perimental studies concerning the loss of 
water and carbon-dioxide gas from potato tubers in storage between 
December 12 and June 7. Unfortunately, these studies were based 
on but twc ,;qlccted tubers under e.~cb set of conditions tested. His 
experiment embodied eight separn,te combinations of three factors, 
namely, temperature, mo].sture, and light, ill which compalisons were 
made regarding the loss ill weight of different l.ots of tubers stored 
(1) in a cool, dry, lighted space; (2) in a cool, moist, light room; (3) 
in a cool, dry, dark room; and (4) in a cool, moist, dark place. Simi
lar comparisons were made in a warm room. The decrease in weight 
was as follows: 

Grams 
(1) Cool (50° to 6Lo F.), dry, lighL _____________________ 34.05 
(2) Warm (77° to 95° F.), dry, lighL_.._________________ 57.25 
(3) Cool (50° to 61° F.), moist, lighL ___________________ 20.15 
(4) Warm (77° to 95° F.), moist, light___________________ 57.65 
(5) Cool (50° to 61° F.), dry, dark_____________ .. ________ 34.45 
(6) Warm (77° to 95° F.). dry, darL ___________________ 63.25 
(7) Cool (50° to 61" F.), moist, dark____________________ 13.35 
(8) Warm (77° to 95° F.), moist, dark___________________ 62.10 

As might be expected, the smallest loss occurred in potatoes stored 
in a c.ool, moist, dark place, and the heaviest loss oceurred in those 
held in a warm, dry, dark !'Oom. Unfortlmately, Nobbe neglected 
to mentiolt the original weight of the tubers stored under each set of 
conditions; it is necessary, therefore, to assume that the weight of 
those st.ored under each set of storage condit:ons was identical. 

A careful analysis of the temperature, moisture, and light factors 
involved in Nobbe's e:\."Periment would seem to indicate that the first 
was the most important of the three. For example, if the four sets 
of data from the cool and the warm chambers at tlach temperature 
are added together, the loss in weight from the cool chambers totals 
1Lt2 grams as against 240.25 grams fron; the warm chambers. A 
similar comparison of the humidity Sl.lOVlS a loss of 153.25 grams 
from the moi<;t chamber as compared wit·h 189 grams from the dry 
one. As the effect, of light is f{lund to be practically nil, the two sig
nificant factors therefore are temperll,ture and moisture, and in view 
of the fact that Nobbe does not indicate the ,degree of humidity 
maintained or the vapor deficit, it would be unv"ise to assume that 
temperature was more important than moisture. According to 
No1;>be's figures, the rati.o of gas to water is 1 to 35. 

2Italic numbers in parentheses refer to ,. TAiterature cited," p. 1i. 
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S'rORAGE TEMPERATURES OF SEED POTATOES 

In the Agricultural Calendar for 1891, by Mentzel and Lengerke 
(6, p. 161), datai-elative to the decrease in weight of 100 kilograms of 
potato tubers in storage are given, but no statement is made regard
ing the source. The observations reported extend from the first of 
November to the end of June, the percentage of loss in weight being 
given by months as follow'S: 

Per centlSovernber___________________________________________ 0.56 
Decernber_______________________~ ____ ___________ _____ 2. 56 
January_____________________________________________ 1.00 
]i'ebruary_ _ __ ____________ ___________ _________________ 1. ~iJ 
l\1arch. ____ .____ _____________________________________ 1. 06 

~f;~~::~============================================ ~:6g
June~--.-.------------------------------------------ ~OO 
Totalloss______________________________________ 1a98 

In 1891 Wollny (10, p. 291) published the results of studies made 
on 100 selected tubers of 12 varieties of potatoes placed in containers 
and stored in a dry, deep cellar in which the proper light and a nearly 
constant temperature (43 0 to 45° 1!".) were maintained. Weighings 
were made on the 1st and 15th of each month. The average loss 
for the whole period was 6.17 per cent. The losses from the indi
vidual varieties varied from 4.55 to 8.48 per cent. 

Denaiffe's (3) investigations included eight varieties on which he 
studied the decrease in weight from December I, 1904, to June I, 
1905. One hundred kilograms of each variety was used. The 
average loss frOID these varieties during the 6-month period was 7 
per cent, th~ losses varying from 5 per cent in Up-to-Date to 9.5 
per cent in Royal Kidney. Taft and Hedrick (9) report a loss of 
5 per cent in weight in a barrel of potatoes stored in a basement 
cellar from September 30 to March 28, and of 6.5 per cent from 
March 28 to May I, or a total loss of 11.5 per cent. 

Studies by Fraser (4) on the decrease in weight of Sir W cl.ter 
Raleigh and Carman No. 3 tubers stored in crates in a cool cellar 
from November 6, 1903, to April 27, 1904, showed a 103s of 12 per 
cent in the former and of 10 per cent in the latter. 

Studies by Butler (1) on the relation of temperature to loss in 
weight of Green Mountain pl)t.atoes pla(led in storage November 12 
show the percentages of loss stated in Table 1 and corroborate Nobbe's 
(7) results regarding the relation of temperature to loss of weight. 

T.-I.BLE I.-L088 of weigM by Green J{ountain potatoes in storage, as recorded by 
Butler 

Loss at stated intervals 

Storage temperature 
30 days 6C days 90 days 120 days 150 days 

----·--------------I·------~------
OF. Per cent Per cent Per cent Per cent Per cent 

39..•••••••••••.•••••.••...•.••.•....••••••••••••._... 0.58 1.43 1.43 2.29 2.58 
48••_..............................__ •••••••••••__..... 1. 26 2. 53 3.37 4.21 7.18 
60._..........___............_........................ 1. 52 2. 77 4.01 6.65 11.56 

1 

Butler also made a comparative study of the I'espiration and 
transpiration losses from two lots of Green Mountain potatoes re
moved January 26 from ordinary storage and subjected to a tem
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perature of 50° F., one lot being eJ..-posed to free circulation of air 
and the other being stored in dead air. At the end of 90 days it was 
found that the lot eJ..-posed to free air had decreased 8.96 per cent in 
weight, whereas the other lot showed a decrease of only 1.35 per 
cent. At the end of 119 days the percentages of loss ,vere. 17.24 
and 2.79, respectively. It was also found that. those eJ..-posed to 
free air germinated in 43 days, whereas those in dead air remained 
dormant. 

The effect of tuber-wound injuries in :-elation to moisture loss in 
storage reported by Butler (2) indicl\.tes a greater shrinkage from 
injured than from uninjured stock. It was further found that a 
longer period was required to repair the injury when the potatoes 
were stored at from 46.4° to 50° F. than when they were stored at 
6~o for a short period and then placed in the lower temperature. 

In studies on the loss of moisture, conducted at the Marble Labora
tory (8, p. 33), Canton, Pa.; observations were made on immature 
Russet Rurals from December I, 1924, to May 1, 1925, a term of 
151 days. These studies involved the relation of ventilation or air 
circulation to moisture and carbon dim.ide losses. Equal numbers of 
tubers of the same weight were placed in each of 12 desiccators. The 
rate of air change varied from one change in 24 hours to four changes 
an hour, effected by an air-suction line connected with the desiccators. 
The air passing through '..ne desiccators was first drawn through cal
cium-chloride tu.bes to J:emove the moisture; the air drawn from the 
desiccators was also passed through calcium-chloride tubes, and the 
moisture so removed was determined by reweighing the tubers. The 
weight losses from the tubers are given for two periods of time, 
December 1, 1924, to February 18, 1925, and the total period Decem
ber 1,1924, to May 1,1925, because the disturbing factor of germina
tion, with its accompanying chemical and physiological activities, 
began about Jfebruary 18. 

These data, as presented in Table 2, indicate that loss in weight up 
to the time of germination was proportional to the number of air 
changes. It is apparent, therefore, that excessive ventilation is 
undesirable from the standpoint of maintenance of weight. 

TABLE 2.-Transpiration and respiration losses from 4. kilograms of potatoes under 
varying degrees of aeration at the Marble Laboratory from December 1, 1924, to 
May 1,1925 

Loss in weight from- . 

Frequency of air chang& 
Dec. 30, 1324, to Dec. I, 1924, toIFeb. 18, 1925 I May 1, 1925 

------------.-~-~~ ...- --------1----;---
Gram8 Percent Gra17l8 IPer cent 

Once in 24 hours_•• ___ •______••••••••••••_••••• _____•__•••••••• 32. 07 0.80 
Once in 12 hours___......._...._••_......_._..._••••••__._••••_ 50.97 1.27 1~:fg I ~:~ 

Once in 6 hours._ ........_...._.._.__•__ ._._................... 88.47 2. 21 197. 02 i 4. 112 

Once an houc.............................................._.. .. 124.96 3.12 366.30 i 9.16 

T'II"ioo an houc....................._•.•_....................... 3.94 486.90 ! 12. 17 
157.551197.84 4.95 562. 231 14. 05 ~~~tf!n:mesesa~h~~~~~~~~:::::::::::::::::::::::::::::::::::::::1 229.73 5.74 631.46 15.79 

In potato-respiration studies by Kimbrough (5) it was observed that 
the rate of respiration was high immediately after digging, but that 
when equilibrium was reached it remained constant throughout a. 
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storage period of 100 days. The removal of potatoes from a low to a 
high temperature resulted in an: immediate acceleration of respira
tion much beyond that in tubers continuously stored at the higher 
temperature. 

~EPARTMENT OF AGmCULTURE STUDIES 

In 1920 preliminary storage studies w~re undertaken by the Office 
of Horticulture, Bureau of Plant· Industry, for the purpose of deter
mining the relative losses from potatoes stored in a modern cold
storage plant at 32°; 36°, and 40° F.! respectively, and the effect of 
these temperatures on the vigor of the seed stook. The Irish Cobbler 
and Gold Ooin varieties were selected for study, and the tubers 
were stored in barrels. Some of the barrels put into storage in the 
fall of 1920 were held through two storage periods. The data sub
mitted in Table 3 represent the losses due to transpiration and respira
tion, together with those occasioned by germination and decay. 

TABLE 3.-Losses in weight and ·percentage of decay of Gold Coin and Irish Cobbler 
tubers held'in storage at Arlington EXperiment Fal'm from November 26, 1920, 
to April 20, 1922 

Weight of tubers 

Storage 
ou-

TubersLossiu TubersVariety tempera' remainweight. decayedture iugsoUIidNov. 26, Apr. 20, 
1920 1922 

Gold 
Coin________________________________ of: 

32 
36 
40 

Pound3 
177. 5 
lSI. 0 
153.5 

Pounc/;!
151.75 
153.5 
139.0 

Per cent 
14.5 
15.2 
9.4 

Per cent 
.11.5 
51.5 
1:(1.S 

Per cent 
88.5 
1S•5 
3.2 

Irish Cobbler_____________________________ 32 
40 

lSI. 0 
180.25 

157.& 
157.25 

,13.0 
12.S 

27.6 
95.9 

72.4 
4.1 

---"'p ~-.----,....-- ._--. 

It will he observed that the period of storage extended from 
November 26, 1920, to April 20, 1922, or 510 days. A barrel of Gold 
Coin was held in each of the three storage rOOms throughout the whole 
period, while the Irish Oobbler was carried only in the 32° and 40° 
F. rooms. The weight lossetl from the Gold Ooin stock were slightly 
greater in the 36° F. room than in 32°, and both were considerably in 
excess of that at 40°. The most interesting featUlt"e of the dat!1 was 
the condition of the stock when removed from storage as judged by 
the percentage by weight of sound and decayed tubers. For example, 
Gold Ooin stock held at 32° showed only 11.5 per cent (fig. 1) sound 
tubers, whereas that held at 36° showed 51.5 per cent (fig. 2) and 
that at 40°, 96 per cent (fig. 3). Very simil&r n:'f,ults were obtained 
with Irish Oobbler, in which the percentage of sound tubers at 32° 
was 27.6 and at 40°, 95.9 per cent. (Figs. 4 and 5.) 

The decay of the tubers is not assumed to be primarily attr:ibutable 
to fungous or bacterial infection but rather to a general breaking down 
of cell tissue as a reslut of the death of their protoplasmic contents. 
It is probably true that when such breaking down occurred one or 
more of the bacterial soft-rot organisms invaded the tissue and com"" 
pie ted the decomposition of the tuber. . 

In 1921, 3 barrels of the Irish Oobbler variety and 2 of the Green 
Mountain were stored at each of the three temperatures. The mate
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Fl',l'I:!-" 1. Ciol.1 ("om pofatot'sstllrL'tl ~11 a~~ F., :\"I\<Nnh£lr :!fl.l!I:!O. Ph()to~rnph("d .\pril 20, HI:?:!. 
~':l'f \\ ('H!l1t IIf tnhpr~ WlU1Il ~tnrl\d. l"ii,Ii pounds; fll't wright wlwn f(llllnn' t1. 151.7,'", IHlUllIb; \\"l\i;.!Ilt 
III....... 11 ,j [,Pr ('put. ~\. ~ound tllb('r~. 17..i poulHb; B. fh)('ay(~d t 111,(\r,:-;, 1:1 1.2.1 IHHlJIds 

Ff(il"ltl·::1. (rIl111 ('ojn l'()tatUl·"~rnnltl nt :ilj': r'" ;'\n\"l.'mhrr:?ti. W:!O. Phutof!raplletlAprH20, HI:?:!. 
~('l ,n':i!!ll nf lu}wr... whl'u ";'IOf(lli. l~l pnlJrHI~; 11(1t wl'iglH wlwn r(lmo\'l'<i, l!j:t.i pounds; w(li~ht 
10":-', }."t:'! pt.'r ('PUt. .\, Sllllud [ulwrs, 7H pounds: B, d('~'ay{'d tlllwfS. il..'i pounds 

Fr"l,'nE:t nulll (OorB putatn(h; .;.fflJ'lld at to':: F., Xo\'ewlwr 21i. PJ'2.0. Phot()!!raplwd April-20, HI2'2.. 
;'\1" \\t'iC'ilt fl1' tllhN~ wl1l'I1 stnr('d. l,i:L"; pnUIltb; 1t[l1 \H'H!ht Will'lt r(,lllOy('d, l:m pounrb; Wl'il-!:ill' 
lu", ... ~I t pl'r l't'nt .\~ ~lIt1lld tHh(ll's~ faL. pound... ; B. cl('l'a,Yl'tlluhl1rs. 'I.'; pound:-: 

1':I,t l~t I In.. h (·(,hhlt·r i'01:1fo('... ,Inrrd at ;l:.!O F.• Xnn'miler ~H.l:J20. PhntoJ,!rnplwcl ~\ pril :!/). HI:!:!. 
,\,.! \\('!C'hr ur flJht·r .. \\ 1ll'1l 'loft'd. 1"-11 p!lund::.; JlP[ wt'lg-hf wlwo rt'l11uypd, l:ii .•~' pO;llld..,;; \\'('h~'l1l 
1n...... , I;; l'l'f ""Ilf \, 'f!llud Illl'11r ... u.:. J,oI1Jld..;; B. d('('ayt'd tubl'r:-:, .i H pooud:
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rial was stored October 24, and weighings were taken January 3, Feb
ruary 20, and April 3, 1922. Owing to other demands for the seed 
stock, the last weighing, April 3, included only 1 barrel of each, except 
in the case of Irish Cobbler at 36° F., 2 barrels of which were still 
intact. 

FIGl.'RE 5.-Irish Cobbler potatoes stored at 40° F .• November 26.1920. Photographed April 20. 1922. 
Net weight when 5tored.180.25 pounds; net weight when removed. 157.25 pounds; weight loss. 12.8 
per cent. A. Sound tubers. 150.i5 pounds; n. decared tubers, 6.5 pounds 

Table 4 gives the percentage of weight lost from the individual 
barrels and the ayerage loss of the 3 baITels of Irish Cobbler and 2 
of Grren ~'fountain up to February 20. These data show that losses 
in weight weTe consistently lower in both varieties at 36° than at 32° 
or 40° F. No satisfactory eA-planation can be offered for these 
differences. 

TABLE 4.-Losses ill weight oj Irish Cobbler and Green Mountain tubers at Arlington 
Experiment Farm, October B4, 1921, to A]JTil 3, 1922 

Net :W' h I W' ht iw i hweil!ht: elg t Loss in ,mg~ Los~ in leg t Loss in 
\'ariety and storage temperature 	 when . Jnn.;?3. weight l' eb~.;O. weight lAP!., 3. weight

stored 19__ 19__ f 1._2I 
~ish COh~~~;---' ....~. --------IPO:::Pounds1,-;::;:/ Pounds Per cent Pounds ~ 

32° ~'......... FilSL barreL............. liS ,li5 1.6S 173.4 2.58 : .•..•.•• '''''''' 

8eeon'lbnrreJ ........... 175.5' li1.5 2.28 170.3 2.96: 169.0 a.iO 

Third barrel .............1 IS0.5 Iii I 1.94 175.0 3.04 j................ 


1--1---1- 

AWrngelOsS-.··· .. ·i.:::.::::.:.::!::.:::.::.::.:.I~!::.:::.::.::.:.~'=.::::.:::~ 
36° F ........._ First barrel. ............. j1771176\·---:571175.O.I----u:l, 174.8 ~ 


Serond burrel.. .......... 172.5! liO 1. 45 169.3 I. 85. 169.3 1. 86 

'fhir<l barrel ............. 181 li9.3 .94 179.2 .99 ................ 


Average loss ..••.•. .r:-.·~·=c:-:-:-:-::-=r-...:w!...... :-::I I.32==~ 
40°F.......... 1'·irstbarreL ............. \ 174.5l1il I 2.011171 2.01'........ j........ 

secondbarrel. ...........! 173 I liO.3 ! 1.56! 169.3 2.14 ................ 
'l'hird barreL_ ..... '" .••• 181. 5. 177.8.1 2.03; 176.·\ 2.81 li5.3 3.421---'--,---,-_......_-.-_....---

Average 10ss........!........ I........1 1.8i I........ 2.32 ........ j 3.42 


Green :.rountain: [-I=r-'I--- 1
32° F .....•...• First barrel.. """"""1 lZ2 166.5 I ? 20 16~. 8 3. 60 ...~:-....... '~ 


Second barreL........... 1,4. 168 j 3.44, 16, 4.02' 160.6 4.83 


Amngc loss........ ==[~:-:-::-:--=·~i==·--a.st==.- 4. 8.1 


36° F ••..•.•••. 	First barreL............. IOS.5; 166.5; 1. 19 1 160.3 t 1.31 ........ '......._ 
Seron{l bnrrel._....__....: 174.5 I li3 i .86 I Ii2. 'i i 1.0:1 171. 3 ' 1..83 --...._-- ---·---1-------_... 

Average loss ............ __ ..;........ 1.03 I••••••••! 1.17 ........ 1.83 

='==-====== 

40° F.......... First barreL .............· li5, i 171.3 2.11 I' 167.3 II 4.40 ...........--._
ic'econd barreL............ 176.51 li3.0 1.98 171.0 3.11 169.H 3.79 


AYerage IOss••.~:.:..J._._~~.l~. 2. o~ I":~"{~~==---a.79 
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A comparison of weight losses of potatoes stored at 32° and 40° F. 
showed less difference in the case of the Irish Cobbler than in that of 
the Green Mountain, in each instance the loss being greater at 32° 
than at 40°. The percentage of weight loss from October 24, 1921, 
to April 3, 1922, in the 32°, 36°, and 40° storage rooms was 3.70,' 
1.55, and 3.42, respectively, for the Irish Cobbler, and 4.83, 1.83, and 
3.79 for the Green Mountain. 

In 1924 a comparative test was made of the relative seasonal weight 
loss of potatoes stored in different types of storage houses and in 
special fiber boxe:;J instead of barrels. One lot each of Irish Cobbler, 
Triumph, Green Mountain, and Russet Rural was stored in the 
Aroostook Farm potato-storage house at Presque Isle, Me. ; the second 
lot was stored at the Marble Laboratory, Canton, Pa., and in the 40° 
F. room in the cold-storage plant at the Arlington Experiment Farm, 
Rosslyn, Va. The bal k-cellar storage house of the Marble Labora
tory was kept at as near 40° as possible, whereas the temperature of 
the'Aroostook Farm potato-storage house varied between 34° and 
45° F. Comparisons of data are therefore only possible between the 
varieties used. The results, as submitted in Table 5, clearly show a 
smaller percentage of weight loss in all foUr varieties in the Aroostook 
Farm storage house. . . 

TABLE 5.-Losses of weight in potatoes stored at Presque Isle, ).lfe., Canton, Pa., and 
Rosslyn, l'a., 1924-25 

AverageWeight Weight Weight Joss forVariety and locality where stored Oct. 4, Apr. 3, Joss each . ·1924 1925 . var1e.ty . 

Irish Cobbler: Pounds Pounds Per cent Per cent Presque Isle, 1.fe. ______ •____ •_____________________________ _
Canton, Pa_______________________________________________ _ 214.5 205.8 4.06 }

210.0 198.2 5.62 5.56Rosslyn, Va ___________ .. ______ ....____ . ______••___________ _ 209.0 194.4 6.99 

Triumph:Presque Isle, l\,fe___________ •. ____________________________ .. 199..5 194.8 
Rosslyn, Va _______________________________________________ 202.5 186.2" 8.05 6.33
Canton, Pa ________________________________________________ 2.36 } 

199.5 182.4 8.57 

Oreen Mountain: Presque Isle, l\fc _____________ ..__________________________ __ 214.0 202.8 5,23 } 
~14. 0 197.1 7.90 6.95 
~1~.O 197.5 7.71~~~;l~~, ~~:.:==:=========:=======:=:=====:=====:==========!

I
Russet Rurnl: I 

206.0 197.0 4.37 }
205.5 183.6 10.66 8.59 
207.0 184.9 10.68. ~~~&~,~t~~;;=======:=:=:::::=:=::=:===:======:====::J

!
Average, four varieties: i 4.01 __________ 

8.07 1_________ _~~~&~,~~-~~~:::::===::=::==::=::===:==:::=:::::=:;:::=======1==:::=:=== 8.49 C---------

The average loss in the three storage places of the Irish Cobbler' 
was the lowest, with Triumph, Green Mountain, and Russet Rural 
following in the order named. The largest individual deviations 
occurred in the case of the Triumph and Russet Rural stored .at 
Presque Isle, Me., in whioh the former showed a weight loss of 2.36 per 
'cent as compared with 8.05 s~ Canton, Pa., and 8.57 at Rosslyn, Va., 
whereas in the Russet Rural the percentage losses were 4.37, 10.66, 
an~ 10.68, respectively. The discrepancy in these two instances in 
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the ~Iaine data would seem to be in a'\:cess of normal, but no satis
factory e~l>lanation can be offered. 
, In summing up the average weight losses of all four varieties undeI"' 

each set of storage conditions, the results show that the percentage of 
loss in the Aroostook Farm potato storage was only half that at ,the
Marble Laboratory and at the Arlington Experiment Farm, the
figures being 4.03, 8.07, and 8.49 per cent, respectively. Although, ~: 

the primary object of this test was to obtain data on the percentage' 
of weight loss, it was thought desirable to obtain yield records from 
the seed so stored. The significance of t.he datal which are presented 
in Table 6, lies in the fact that the stock stored at the Marble Labora-
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F1Gt:RE B.-Comparative yield of seed potatoes under various conditions of storage 

tory gave consistently higher yields than that stored in the other two
storage houses. This is perhaps best emphasized by Figure 6, which 
graphically e~-presses the differences in yields.

In the 1925-26 studies of weight loss an attempt was made to get 
the approximate percentage of loss from the time of harvesting the 
tubers. The four varieties as used in the 1924-25 studies were selected: 
as soon after digging as possible, care being taken to obtain sound and. 
uninjured tubers. These were packed in the fiper bushel boxes and. 
immediately weighed. 

These studies were conducted at the Marble Laboratory under' . 

three types of storage conditions. The first, referred to in Table 7' 

as A, was an above grou~l(l storage ho,!se especially constructed for 
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"l'ABL:S 6 • .l-Comparative i:/lerage yield of Irish Cobbler, Triumph, Green Motmtain,' 
and Russet Rural seed potatoes grown at Aroostook Farm, Pr~que Isle, Me., and 
stored in fiber boxes at the _4.tlinglon Ezp6rimentFarm, R08slyn, Va;;,Jfarble 
Laboratory, Canton, p,a.; and Aroostook Farm, seasons of 1924 and 1925 . 

" 
Average yield per row 1 A verege yield pet acre ' 

Variety lind locality In wl1lch seed potatoes Rowl 
were stored planted 

Primes Culls Total PrimesICulls Total 
- --'-------

Irlsh Cobbler; , Number Pounda Pound! Pound! BIU~el' B/UI~ela Budd!.Arlington Experiment Farm______________ 10 146.0 18.,7 164.7 243.3 31. 2 ~4. 5Marble Laboratory _______________________ 
7 172. 7 19.9 192.6 287.8 33.1 21~0.Aroostook Farm__________ ••••_••_•••••___ 10 152.7 14.7 167.4 2M. 5 24. 5 279. I) 

Trlumflh: !. Ar In5ton' Experiment b'arm ____________ 
-:;: 

10 148•. 1 10.8 158.9 246.8 18.0 2M. 8 Marb e Laboratory _________._...._____ ••_, 7 157.4 10.4 167.8 262.3 17.3 279.6
lo. 138.4 5.7 144.1 230.7 9.5 240.2Gre:::~:::a:~m....•........-..----·---..1 

Arlington Experiment Farm~ .~____ .._.._ 10 160.6 12.4 113.0 267.7 20.7 288.4Marble Laboratory ..__..__ ..__ ..____...._ 10 16i.8 9.9 177.7 279.7 16.5 296.2
Aroostook Farm___ ......_________.._...._ 10 156.,3 11.5 167.8 260.5 19.2_ 219.7 .RUSSIlt Rural:
.Arllngton Experiment Farm..____________ 8 147.1 16.6 163.7 245.2 27. 'l 272.9Marble Laboratory ______ ...... __._______.._ 9 167.9 12. 9 ISO. 8 279.8 21.5 301.3Aroostook Farm..____________________.... 9 164.3 8.3 172.6 273.8 13.8 287.6 

Av"rage of four varieties: 
Arlington Experiment Farm_._ .._......__ ._---... -- 150.5 14.6 165.1 250.8 .24.4. 275.2
Marble Laboratory _________ ._••_..._..... 166.5 13.2 179.7 277.4 22.1 299.5Aroostook F/U'm__ •__ ••__ •___________ ••__ • 152.9 JU.l 163.0 254.9 16.7 271.6 

lEach row=O.Ol acre. 

TABLE 7.-L08ses of.weight of potatoes held under different storage conditions. at the 
Marble Laboratory, Canton, Pa., 1925-26 . . 

[A-.~bl)veground storage, B=insulated room, C=bank-cellilr storage) . 
Net weight lind loss at different dates during storage period .8 

~ 


·3~ 
 .. 
Oct. 24, Dec. 21, Ian. 28, 1\fsr.4, May 3, .c 

1925 1925 1926 1926 1926 
~~ 

Variety and type oC storage ~! I I ~ 

'" .:.a+l ~~ .. .. .. .. .. 
~o .c .c .c .c "'0 

';'13 
... 

1
l-

'bOgs~ t .. -> .. ~i3 e ~ .. ~ 1:;0 .. I~~ 
Q ~~ 

~ ~.s :;:'" "'- ~s.~ ... 1:;:- ~ I~.s :;: :;: ~ ~ 
-------t------------

Irish Cobbler: _____________________ Lb!. Lb3. P.et. Lb!. P.et. Lbs. P.rt. P.et.A. Lb·.1 P •• r~.1 Pod. ...., 163.9 162. 5 0.85 160.81 1.89 160.6 2. 01 160.6 2.01 159.9 2.44B. _______........___" __

C _______..__.._________ 212.9 211.5 .66 208. 6 2. 02 207. 6' 2. 49 207.0 2.77 204.4 3.99 } 3.38 

159.4 158. 4 .63 155. 8, 2. 26 155. 01 2 76 154. 6 3.01 153. 5 3.70 

Triumph:A....______..__..__...
B. ____.._____..________ 155. 9 154.2 1.09 152.2 2.37i 15~·.1l1 2.50 151.8 2.63 151.3 2.95 
C_____________.._______ 155.1 153.8 .84 150.6 2.9~ 149.1~ 3.48 149.3 3:~ 147.2 5.09 } 4.'15 

154.6 153.2 .91 150.2 3.30 3 • ., 147.8 4.402. 85, 149. 5! 149.01 

Green Mountain: 
A______________________ 

220.21 .90 216.8, ! ' 2. 56 216.3 266 215.6 2.97B._..___________....___ 2.~! 216.5!~g 217.61 .73 213.41 2.6n 212.0, 3.28 3.60 207.8 5.20 } 4.17 C ___..__..________• ___ • 211.3\219.2 217.4 .82 213.11 2. 78 212.1; 3.24 211.3 3.60 209.; 4.33 

:RUSSIlt Rural: I I IA. _________..._.._..__ • 1.06 211.2' 3.!n 3.96i]
B._..__ ..__ .._______ •• 

217.~, 215. I! i~i i~:~ 
3.17 

210.21 rnJ161.9 160.5 4.01 154.6 4.51C _______________• _____ U5!f 5.47 
162. 9 161.4 3.68 155.8 4.36 155.0 4. 85 153.3 5.89:i~:1 

.0\"erage oC 4 varieties: I 
A....____........ 189.9 188. 0 1.00 185. a; 2.42 184. 9" 2.63 184.71 2. 74 3.J 

B .._____........ 181.31 185.9 •751182.3. 2.67 181.21 3.26 1SO.6, 3.58 177.7 5. 13i} 4. 28
'~,!C ___..________'....1174. 01172.6 . SO 169.Jl: 2.87 168.1 3.39 167.51 3.14 166.1 4. 541

1 . I 
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. ,. 

apple storage; the second type, designated as B, was a cork-msul~ted 
room on the second floor ~bove the bank-cellar room, called C. Fo~ 
I-bushel boxes of each variety were stored in each type of roOlp.) 
makin~ a total of 16 boxes in each room. Weights were takenOctober 
24 and. December 21, 1925, and January 28, March 4, and May 3, 
1926. The percentage of weight-loss occurring between October J 
to 4, when the potatoes were harvested and put up, and October 24 is 
supposed to represent the initial.transpiration and respiration losses 
occurring during transit. As will be noted, these losses are relatively 
smaH, varying from 0.63 to 1.09 per cent. The data indicate that 
some varieties lose more weight in storage than others. It also sug
gests that the ehrinka~e due to respiration and transpiration is directly 
correlated with the rlpeness of the tubers when harvested. Russet 
Rural tubers, being the h~ast mature, show the groatest loss in weight. 

Another interesting point brought out in the data is that the tubers 
stored in the aboveground storage house (A) showed consistently 
lower: weight loss. It is also apparent that up to March 4~ at le8st, 

Y/I!U.OS- 6VSN£L..5 P£A? ACA!'4 
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FIGURE 7.-Relntlve humidity and temperatUl"6 variations In three types of );lOtato storage at the 

Marble Laboratory, Canton, Pa.• 1925-26 


there was only a slight difference in the percentage of loss from tubers 
stored in Band 0 storage rooms. The reason for the greater weight 
shrinkage especially in the insulated room is at once apparent from a 
study of Figure 7, which shows that the percentage of air saturation 
(humidity) in A was much higher than in Band 0, and also that 
the temperature " ..ith but two exceptions wa!;! consistently lower in A 
than in Band 0 from about November 28 to May 5. It is therefore 
apparent that conditions in storage A were more favorable to the 
slowing up of respiration and transpiration losses than in rooms 
Band O. 

The B storage room had a lower humidity and a higher temperature, 
'whereas in the A house the temperature was Inwer and the humidity 
relatively higher. Ordinarily it might be assumed· that the shrink
age of potatoes stored in the bank-cellar storage room (0) would be 
less than that of potatoes in the aboveground storage house (A). 
The explanation £01: this occurrence is that when severe cold weather 
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set in it was necessary to close all ventilators in A to prevent frost 
injury, with the result that the air became more or less completely 
saturated with moisture given off by the potatoes and apples stored 
therein. The temperature also dropped lower during this period. 

Further explanation of the difference in the behavior of potato:3s 
stored under A and C conditions may be found in the fact that in the
storage cellar the wall opposite the bank adjoined a heated room, and 
it WIlS. necessary to introduce a larger volume of outside cold air into 
the storage room than would otherwise have been the case, and 
consequently transpiration losses increased. 

INFLUENCE OF STORAGE TEMPERATURES ON VITALITY 

OF POTATOES 


In order to determine the effect of different storage temperatures 
on the vitality of seed pota.toes, field studies were conducted at the 
Virginia Truck Experiment Station, Norfolk, Va.; Arlington Experi
ment Farm, Rosslyn, Va.; and Aroostook Farm, Presque Isle, 11e. 
The results obtained at each of the three points, although not always 
in accord, are nevertheless of interest. 

VIRGINIA TRUCK EXPERIMENT STATION 

The e:\..perimental studies at. the Virginia Truck Experiment 
Station,3 Nor.folk, Va" were conducted during 1920, 1921, and 1922 
with the Irish Cobbler variety. The planting dates for the three 
years were March 18, March ~, and March 17; the harvesting dates 
were July 8-9, July 21-22, and July 10-11, respectively. The yield 
data as presented in Table 8 indicate an increase of primes from the 
seed stored at 36° F. in 19.20 .and 1921 over the number of primes 
from seed storad at 32°. The yield of primes from the seed stored 
Ilt 40° was less in 1920 and 1922 than from the seed stored at 32°. 

L 
TABLE S.-Com]Jal'ati'J/J influence of different storage tempemtures on the yield of 

Irish Cobbler potatoes grown at the Yirginia Truck Experiment Station, Norfolk, 
Ya., 1920-1922 

· ; II Average yield per row I I Average ¥ield per acre 
Storage : Rows I 

Year temper·' planted ---1,------.----' I 
ature IPrimes. Culls Total j Primes Culls Total 

---_·_-------,--1--.-1----1--1----
F. 'Number I Poullds I Pounds Pou·r.ds! Bushelsf Bushels BU8h"~ 

192(L________________________ 
C 

32 < 10 f 105.6 1 33.5 139.1 176.0 55.8 231.8 
36 12 I 109. 6 30. 8 140.01 I 182. 7 51. 3 234. 0< 
40 11' 100.0 35.3 135.3 166. j 58.8 225.5 

1921._______________________ __ 32 S i 128.6 36.8 165.4 214.3 61.3 275.6 
36 S, 141. 7 31. 8 173.5 236. 2 53. 0 289.2 

1922__________________________ 40 8! 142.1 29.3 Ii!. 4 1 236.8 48.8 285.6' 
32 , 8 ) 92. 5 29. 1 121.6 154. 2 48. 5 202.7 
36 . 8 " 63. 6 I 29.8 93.4 106. 0 49. j 155.7 
40 i S 82.8 24. 7 107. 5 138.0 41. 2 179.2

Three·year a,erage_____ 32 :________ .1 108.9 i 33.1 142.0 I 181. 5 55.2 236.7 
36 :_________[ ~05. 0 < 30.8 135.8 l75.0 51. 3 226.3
40 .---------i .<)8.31 29.8 138.1 180.5 49.6 230.1 

I Each row=O.Ol acre. 

In 1922 the yield in primes from the 36 ° seed was unaccountably low. 
UnfortunatelYl no unusual condition was observed in 1922 which 
might account for this low yield. As a result of this condition the 

! The writers wish to acknowledge their indebtedness to the Virginia 'Truck Experiment Station fot 
pro\"iding facilities for the use of land and equipment necessary to the growing and harvesting of the crop. 
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3;.year average yield from the 36° seed plot is lower than it should 
have been. The variations in yield from the three lots of seed are 
not sufficiently marked to justify any claim of superiority of on~ 
over tbe others. Such increases as are noted could very app,ro:" 
priately be attributed to inequalities in soil moisture or soil fertility 
or a combination of both. 

ARLINGTON EXP:-i:RIMENT FARM 

, The studies conducted with Irish Cobble~ potatoes at the Arlington. 
Experiment Farm extended from 1919 to 1924, inclusive, but o'\'ling 
to incomplete data, the results for 1920 are not included. These 
studies embraced spring and fall crops. 

The data given in Table 9 indicate, as might be expected in t,his 
section of the country, wide variations in yield froin year to year 
and no consistE"nt superiority of any of the three lots of seed. 

TABLE 9.-Comparative influence of different storage temperatures on the yield of 
'Irish Cobbler potatoes grown at the Arlington Ezperiment Farm during 1919 and 
1921-1924 	 ' 

Star. Average yield per row 1 IAverage yield per acre 
age Rows!Crop and year tem· plantedpera· Primes Culls Total Primes Culls 	 Totalture 

Spring crop: 	 • F. Number pounda PoundS PoundS Bmhel8 Buahm Buahm1919•••___________________________ 
32 land 7 133.1 36.3 169.4 221.S 60.5 282.3 
36 2andS 131.S 32. 4 164.2 219.7 54.0 273.7 
40 3and9 130.4 34. 5 164.9 217.3 57.5 274.S 

192L_____________________________ 32 S 45.9 47.2 93.1 76.5 78.7 ,155.2 
36 8 36.8 52.3 89.1 61.3 S7.2 148.5 
40 8 38. 6 43.9 82. 5 64.3 73.2 137.5 

1922______________________________. , 	 32 8 107.0 37.4 144.4 178.3 62.3 240.6 

36 8 132.2 34.7 .166.9 220.3 57.8 278.1 

40 8 97.7 27.5 125.2 162.8 45.S 208.6 


1923__________________~___________ 
32 20 70.1 24. 9 95.0 I 116.S 41.5 158.3 
36 20 75.4 27.0 44.9 170.5.102.4, I125.6 
40 85.3 24,9 110.2 142.1 41.4 183.5 

Fall crop:1923______________________________ 
32 75.5 33.5 109.0 125.8 55.8 lSI. 6 
36 66.6 30.8 97.4- 111.0 51.3 162.3 

40 4 I 65.4 26.7 92.1 109.0 44.5 153.5 


192L_____: _________________ _____ 


~I 
~ 

32 4 71.1 9.4' 80.5 118.5 15.7 134.2 
36 4 80.3 14.0 94.3 133.8 23.:1 157.1 
40 4 80.4 11.1 91.5 134.0 18.5 152.5 

Average 1919,1921-1924..________ 32 -------- 83.S 31.5 115.3 139.7 52.5 192.2 
36 _... ------ 87.2 31.9 119.1 145.3 53.1 198.5 
40 -_ ... -- .._- 82. 9 28.1 111.0 138.2 46.S 185.0 

1 Elich row=O.Ol acre • 

. The average yield of the six crops stored at 32°,. 36°, and 40° F., 
shows a gain of 13.5 bushels in total acre yield and 7.1 bushels of 
primes in favor of the 360 F. seed over that from the seed storfld at 
40° F .. A comparison of th~ yields from the 32° and 36° F. stored 
seeU shows' a total increase in acre ·yield· in faVOl' of tne 36° seed of· 
6.3 bushels and in primes of 5.6 bushels. These differences are 
hardly sufficient to be regarded as significant. . 

A similar study waR conducted at the Arlington Experiment Farm 
during 1919, 1921, 1923, and 1924 with the Green Mountain variety. 
The results from this study as presented in Table 9 show the same 
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yearly ftuctuations in yields, but they are'1IlQre consistent in· th~~. com
parative yields from seed stock stored at tbe three temperatures. ' ':. 
With the exception of 1921, the tubers stored. at 36° and 40° F.gave 
the largest yields. A study of· the average yield for the 4-yea:c 
period shows a fairly good increase from the 36° and 40° seed tubers 
over those stored at 32°, the total a'Verage yield being 164 bushels an, 
acre from tubers stored at 32° and 181.4 bushels and 189~2 bushels, 
respl.\ctively, from the tuhers stored at 36° and 40°. The acre yield 
Q{ prllnes was about in the sama 1'1'.tio, 129.2,143.8,and 146.9. bushels, 
respectively. Whether these differences ill yield of the Green Moun;;-~; 
tain variety are owing to increased sensitiveness to low storage tem
perature when prolonged to midsummer, it is impossible to say. 

TABLE 1O.-Comparative influence of di;(Jerent storage temperatw'es on the yield oj 
Green M o'Untain potatoes grown as a fall crop at the Arlington Experiment Farm, 
during 1919, 192i, 1.1)23, and 1924 

Average yield per row I I Average yield per !\C~5
Storage Rows ISeason temper, planted Jsture Primes Culls Total Primes Culls Total' , 

OF. Number POltnU pound8 Pounds BusheLs Bushels Bushels 
1919...............................__• 32 3 12'2.1 29.8 151.9 203.5 49.7 253.2 

46 3 133.6 36.1 169.7 222.7 60.1 282.7 
40 3 130.3 37.1 167.4 217.1 61.8 278.9 

1921.................................. 32 5 63.1 26.9 90.0 105.2 44.8 150.0 
36 5 58.5 23.5 82.0 G7.5 39.2 136.7 
40 5 58.7 26.7 85.4 97.8 44.5 142.3 

1923.................................. 32 4 3\1.1 11.1 50.2 65.2 18.5 83.7 
36 4 41.0 14.7 55.7 68.3 21.5 92.8 
40 4 52.9 22.8 75.7 88.2 38.0 126.2 

1924........_................._....•_. 32 15 85.8 15.8 101.6 143.0 26.3 169.3 
36 
40 

15 
15 

112.1 
110.7 

16.0 
15.0 

128.1 
125.7 

1;;6.8 
184.5 

26.7 
25.0 

213.5 
269.5 

Average 1919,1921,1923, Ilnd 1924. 32 
36 
40 

27 
27 
27 

77.5 
85.3 
88.2 

26.9 
·22.6 
25.4 

98.4 129.2 

m:~, 143.8 
146.9 

34.8 
37.6 
42.3 

J64.0 
181.4 
189.2 

I Each row=O.OI acre. 

In connection with the 1921 spring-crop studies on the influence 
of temperature on seed as expressed in the resuJtant crop, a portion. 
of the seed frOl:U each of the three storage temperatures was removed 
12 days before being planted and placed in an adjoining room in 
which the temperature was approximately 70° F. This was done 
for the purpose of determining whether such exposure of the seed 
would elinlinate delayed germination of the seed stock when planted 
direct from storage. It had been previously observed that stuck 
planted direct from 32° storage was slower in emerging than that froID. 
36° storage and diverged stillmore widely from that from the 40° room. 
In the comparison of yields between seed taken direct from storage 
and that exposed to a higher temperature· for 12 da,ys it was not 
e1l.-pected that aside from delayed emergence of the plants there would 
be any material difference in yields; but in compiling the data it 
became evident that in the case of the seed from two out of the three 
stoT',e,ges, namely, that from the 32° storage and that from the 40° 
storage, the increase in yield was large- enough to be significant. For 
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some as yet inexplainable reason the lotirom the 36° room which had 
been expos\~d to the higher temperature showed a.. slight decrease in 
yield as compared with the lot planted direct from storage. The 
complet(.' data are presented in Table 11. 

TABLE 11.-Gomparat-ive yields from Irish Cobbler seed potatoes subjected to 12 
days' e;r;posure at 70° F., ard those planted direct frol1~ cola storage at the Arlington 
E::qleriment Farm in 1921 

I 	 I Gain <+) or. 'el" I' . ld 1= (-) asPlanted direct . _-,.nmge Yl .. per row -'>.','l!tSge yte per acre ~mPared.to 

Storage tempenlturel 
I 

from storage or I direct plantmg 
- : after 12 days 

______J timesICull:; f Total Primes ~~i TOW! primesi Total 

! 	 'poundsl Pounds Pounds BU8he/s BU8ht18i Buahel, Percenti Per un
3~Q F••____•______.J Diree!.•• _ ••••__l 35.4 45. 8 81.2 59.0 76.3 135.3 ____•___1________ 

11l.fter 12 days-" 56.5 4&6 105.1 94.2 81.0 175.2 +59.6 +29.4, 

36° F ____•__...__••:1 Direet••___••_J 37.3 53.0 90.3 62. 2 8& 31150. 5 ------__ ,________ 
After 12days___ i 36.3 51.6 87.9 60.5 86.0, 146.5 -2.81 -2.7 

40° F _____________..1 Direct__________1 34.6 40.7 75.3 57.7 67.81 125.5 i----..-- ________1
After 12dIlYs__, 42.61 47.1 89.7 71.0 'i8.51 149.51'+23.11 +19.1 

-"-"erage of 3 Direct____..__ ..! 35.8 46.5, 82. 3 59.6 77. 5j 137.1 1'________1________ 
ternperatures. After 12 days___1 45.1 49.1 94.2 75.2 81.8 I 157.0 +26. 0 +14.5 

1I 
I Each ro\\'=O.Ol tlCre. 

AROOSTOOK FARM 

Although a study of the comparative effect of djfferent storage 
temperatures on the vitality of seed potatoes was. conducted at 
Aroostook Farm, Presque Isle, l,,[e., during 1919,1920,1921, and 1922, 
the data for the first two seasons are too incomplete to be of value. 
Accordingly the data. in Tables 11 and 12 I\re based on results obtained 
in 1921 and 1922 from the Irish Cobbler and Green Mountain varie
ties. 

T.-I.BLE 12.-Gompawtive influence of different- storage temperatures on the yield of 
Irish Gobbler and Green llJountain potatoes grown at Aroostook Farm, Presque 
Isle, Jie., d.uring 1921 and 1922 

I 	 IIrish Cobbler 	 Green ltIountnin 

Season ~~~~ IAverage yield per !I Average )"ie,1d pe;r;~v-·e-ra-gC-y-i-el-d-pe-r-_"-verage yield per 
pera- row I I acre row I _ acreI 
ture I i It· I 

____ Primes. Culls ~lPrimes Culls ~trimc~ Culls Total primesi Culls 'l~tal 

° F. Lbs., Lbs. .Lbs. IB..!'M. Bmh. Buah.1 Lbs;, Lbs. Lbo. IBuah. Bush. Bruh. 
192L_______ 	 32 107.8. 15.2 123.0, 119.5 25. 4 205.0 IS7. _ S.oI 195. 6311. 9 13.9 325. S 

36 120.8 I 14. 5 135. 3 'r 201.3 24. 2 225.51183. 6 7 .. 9 191. 5 306. 0 13. 2 319. 2 
40 115. 0 ~ 11. 2 126. 2 191. 7 18.7 210.4 181.8 5. 8 187.6 303. 1 9.6 312. 7 

i 
1922________ 	 32154.2.35.8190.01257.059.7316.71177.228.3205.5295.347.2 342.5 

36 159. 5 l 28.8 188. 3 265. 8 48.0 313.8 183. 3 28. 7 212. 0 305. 5 017.8 353. 3 
40 144.3 I 31. 5 175.8 240.5 52. 5 293.0 183. 3 25. 5 208.8 305. 5 42. 5 348. 0 

.-1."crage__ 	 32 131. 0 25. 5 156. 5 ! 21S.3 42. 5 260.8 1182. 2 18. 3 200.5 303.7 30.5 3301. 2 
36 140.2 21. 6 161.81233. 6 36. 1 269. 71183. 5 IS.3 201.8 305. 8 30. 5 336. 3 
40 129. i 21.3 151.0 216. 2 35.5 251.7 IS2. 6 15.6 198.2 304. 2 26. 0 330. 2 

lEach ro\\'=O.OI nCle. 

') 'J~ 

{j 

http:ro\\'=O.OI
http:ro\\'=O.Ol
http:149.51'+23.11
http:mPared.to
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A. review of all the data given fails to iudicate anv appreciable 
difference in vield except in the case of the Green Mouiitain potatoes 
grown at theW Arlington Experiment Farm in 1924, in which case the 
vitality of t,he seed stored at 32° F. appeared to have been slightly 
injured. . 

SUMMARY 

The experimental results herein noted, obtained by previous 
investigators, indicate the extent of losses in potatoes stored under 
different storage conditions 8.1ld for various periods of time. The data 
cited show that there is a distinct correlation between weight loss and 
temperature and humidity. 

The date. obtained from the long-term storage experiment, 1920
1922} indicate the injl.!1'i.ous effect on tubers of being subjected to low 
temperature throughout two normal storage peri·::>ds. It further 
shows that when potatoes are stored at a temperature of 4'0" F. there 
is very little decay. 

Figures 1 to 5 indicate a different response to temperature between 
the Gold Coin and Irish Cobbler varieties. This differenee is par
ticularly apparent in Figures 3 and 5, representing the stage of germi
nation of the two varieties in the 40° F. temperature room. The 
Gold Coin potato shows slight germination in some of the tubers, 
whereas all of the Irish Cobbler tubers show an advanced stage of 
sprQut development. In fl\Ct, germination has progressed to the 
point of wilting or softening of the flesh owing to excessive moisture 
loss. 

Different germination responses would doubtless have been obtained 
in a 40° F. temperature if observations had been made on a large 
quantity of potatoes stored irL bulk, because a much greater amount 
of heat is evolved in a large than in a small quantity of potatoes. 

The comparatively small weight loss from shrinkage in the 1925-26 
studies may be explained as due in part at least to the use of more 
carefully selected seed stock. Weight los.ses are directly proportional 
to the quality of the tubers stored, their freedom from cuts and bruises 
as well as disease and, as previously stated, to temperature and 
humidity. 

The temperature range for complete. dormancy of bulk-stored pota
toes is between 36° and 40° F. For the normal potato-storage period 
it is believed that a room temperature of 37° F. is sufficiently low to 
prevent germination and at the same time insure as Iowa transpira
tion and respiration loss as is desirable. 

Comparatlve studies of the relative influence of different storage 
temperatures as conducted at the Vrrginia Truck Experiment Station, 
Arlington Experiment Farm, and Aroostook Farm did not reveal any 
marked differences in yields from the Irish Cobbler variety. 

Lower yields were obtained at the Arlington farm from Green 
Mountain seed stored at 32° than at 36° or 40° F., while at Aroostook 
Farm there W8..". no appreciable difference. 

A fairly good increase in yield was obtained at the Arlington farm 
in 1921 from seed removed from storage and held for 12 days in.a 
room temperature of approximately 70° F. as compared with the yield 
from similar stock planted direct from storage. _ 



17 STORAGE TEMPERATUItES OF SEED POTATOES .. 
LITERATURE CITED 

(1) BUTLER, O. 
1919. THE EFFECT OF THE ENVIRONMENT ON THE LOSS OF WEIGHT AND 

GERMINATION OF SEED POTATOES DURING STORAGE. Jour. Amer. 
SOC. Agron. 11: 114-118. 

(2) 
1~19. STORAGF, OF POTATOES. N. H. Agr. Expt. Sta. Circ. 20, 8 p., fius. 

(3) DENAIFFE, [H.]
1907. 	EXPERIENCES SUR LA CONSERVATION DES POMMES DE TERRE ET 

LEUUPERTE DE poms. Jardin 21: 76-79, illus. 
(4) 	 FRASER, S. 


1905. THE POTATO. 185 p., illus. New York. 

(5) K:wBROUGH, W. D. 	 ' 

1925~ 	A STUDY OF RESPIRATION IN POTATOES WITH SPECIAL REFERENCE TO 
STORAGE AND TRANSPORTATION. Md. Agr. Expt. Sta. Bu!. 276, 
p. [51}-72, illus. 

(6) :MENTZEL, 0., and LENGERKE, A. v. 
1891. 	VERBESSERTER LANDWIRTSCHAFTLICl71lER HiiLFS- UN» SCHREIl' 

'KALENDER AUF DAS JAHR 1891. Jf.111rg. 44, Teil 1. Berlin. 
(7) NOBBE, F. 

1865., 	UJ!lll;ER DIE ZU- UND ABNAHMPlN DES STARKEGEHALTS DER KARTOFFEL
KNOLLE. Landw. Verso Sta. 7: 451-463. 

(8) PENNSYLVANIA, COMMITTEE ON STORAGE INVESTlG,\TIONS. 
[1926]. 	POTATO STORAGE INVESTIGATlONS 1924-1925. 174 p., lius. 

Canton Pa. 
(9) 	 TAFT, L. R., and HEDRICK, U. P. 

1895. POTATOES.. Mich. Agr. Expt. Sta. Bu!. 119, 16 p. 
(1m WOLLNY, E. 

1891. 	UNTERSUCHUNGEN iiBER DEN GEWICHTSVERLUST UND EINIGE 
MORPHOLOGISCHE VERANDERUNGEN DEB KARTOFFELKNOLLEN 
BEl DER AUFBEWAHRUNG 1M KELLER, Forsch. Geb. Agr. Phys. 
14: 286-302, illus. 



i) !) 

~. t 

, ORGANIZATION OF THE 
UNITED STATES DEPARTMENT OF AGRICULTURE 

Mil$' 14, 1929 

Secretary oj AgricuUure____ ~______________ ARTHUR M. HYDE. 


Assistant Secretary _______________________ R. W. DUNLAP. 


Director oj Scientific Wot1c ________________ A. F. WOODS, 


Director oj Regulatory Work _________ - _____ WALTER G. CAMPBELL. 


Pirector oj Eztenilion Work ________________ C. W. WARBtrRTO',l;. 


Director oj Personnel and .Bllsiness Adminis- W. W. STOCKBERGEn. 
tration. 


Director oj InJormation___________________ M. S. EISENHOWER. 

Solicitor ________________________________ R. W. WILLIAMS. 


Weather Bureall _________________________ CHARLES F. MARVIN, ChieJ. 
Bllreau oj Animal Industry _______________ JOHN R. MOHLER, ChieJ. 

Bureau oj Dairy Indlllitry _________________ O. E. REED,CkieJ. 


Bureau oj Plant Induslry _________________ WILLIAM A. TAYLOR, ChieJ. 

Forest Service ________.• __________________ R. Y. STUART, ChieJ. 
Bttreau oj Chemistry and Soils _____________ H. G. KNIGHT, ChieJ. 
Bureau oj Entomologl1____________________ C. L. MARLATT, ChieJ. 
Bureau oj Biological ~lurvey_______________ PAUL G. REDINGTON, ChieJ. 
Burealt oj Public Roao.~__________________ THOMAS H. MACDONALD, ChieJ. 
Bureau oj Ayricultural Economics __________ NILS A. OLSEN, Chief. 
Bllreau of Home Economics _______________ LOUISE STANLEY, Chief. 
Plant Quarantine and Control Administration_ C. L. MARLATT, ChieJ. 
Grain Futures Administration _____________ J. W. T. DUVEL, Chief. 
Food, Drug, and Insecticide Administration __ WALTER G. CAMPBELL, Director oj 

Regulatory Work, in Charge.
Office oj Experiment Stations ______________ E. W. ALLEN, Chief. 

Office oj Cooperative Extension Work ________ C. B. SMITH, Chief. 

Library________________________________ CLARIBEL R. BARNETT, Librarian. 


This bulletin is a. contribution from 

Bureau of Plant Industry _________________ WILLIAM A. TAYLOR, Chief. 
Office of Horticultural Crops aw,i Dis- E. C. AUCHTER, Principal Horticul

eases. turist, in Charge. 
18 

ADDITIONAL COPIES 

OF THIS PUBLICATION HAY BE PROCURED FROH 


THE SUPERINTENDENT OF DOCUHENTS 

U. S. GOVERNHENT PRINTING OFFICE 


WASHINGTON, O. c. 

AT 


5 CENTS PER COPY 


" 



.' 

.' 

r 


