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Summary 

Mature tubers, from 13 centres between 211 and 837 km N of 50 N, were stored at 10 C in 1966 and 
1967, and always showed an initial rise in reducing sugar. In 1966 this obliterated the effect of lati- 
tude upon sugar content. At harvest, 20 crops had a sugar content acceptable for processing, A few 
weeks later only 2 were acceptable. The increased sugar decreased on transfer to 20 C, the samples 
behaving similarly, and thus showing no effect of latitude of growing centre after "conditioning'. 
Such treatment, being slow, would be commercially practicable only if the desired changes were 
small. The start of sprout growth at 10 C, and accompanying start of carbohydrate mobilization, 
showed no effect of latitude. Nor did the amount of sugar accumulated at 2 C. despite a suggestion 
of an effect on initial rate of sweetening. The initial rate of subsequent de-sweetening at 20 C was 
positively correlated with the amount of accumulated sugar. 

Introduction 

The  greater  pa r t  o f  the po t a toes  used in the process ing  indus t ry  are po t a toes  f rom 
store.  Thei r  su i tab i l i ty  depends  not  only  upon  their  qual i ty  at  harves t  but  u p o n  their  
response  to s to rage  cond i t ions .  These  last  mus t  be a c o m p r o m i s e  between the vary ing  
c la ims o f  avo id ing  l o w - t e m p e r a t u r e  sweeting,  senescent  sweetening,  rot t ing,  water-  
loss and  sprout  growth.  The  la t te r  is n o r m a l l y  suppressed  chemica l ly  but  the diff icul ty 
and  expense  o f  effective con t ro l  increases  with the t empera tu re .  Rot t ing ,  water - loss  
and  senescent  sweetening are  all encouraged  by high s torage  t empera tu res ,  but  below 
10 C l o w - t e m p e r a t u r e  sweetening can become a p rob l em,  the more  so the lower the 
t empera tu re .  The  n o r m a l  c o m p r o m i s e  reached  is to s tore  po t a toes  for  process ing  in 
the shor t  te rm at 10 C .  M o r e  p r o l o n g e d  s torage  is at  7-8 ~C, af ter  init ial  wound-  
hea l ing  at  a h igher  t empera tu re ,  this being a c o m p r o m i s e  between the more  rap id  
sp rou t  g rowth  and  senescent  sweetening at  10 :C  and  the l o w - t e m p e r a t u r e  sweetening 
at 5 C .  I f  the sugar  con ten t  af ter  s to rage  is too  high to be acceptab le ,  some adjus t -  
ment  is poss ib le  by s tor ing  the tubers  at  a b o u t  2 O C .  Such t r ea tmen t  should  be as 
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brief as possible because of  the dangers and losses associated with storage at this 
temperature. 

The response to storage conditions is in part a varietal characteristic. For example, 
although there may be large differences in the amount  of  sugar accumulated at a 
low temperature by the tubers of  any one cultivar in different years, the ranking of 
cultivars in this respect remains much the same fi'om year to year (van Vliet & Schrie- 
mer, 1960; Ronsen & Frogner, 1969). It is in fact possible to breed potato varieties 
which will give acceptable fried products immediately after taking from 4 C  storage 
(Lauer & Shaw, 1970). 

Apart  from varietal differences in the response to storage conditions, differences 
between samples, perhaps resulting from different growing conditions, might be 
expected. The work on the apparent  effect of  latitude of  cultivation on the sugar con- 
tent of  potatoes, reported previously (Burton & Wilson, 1970), provided the oppor-  
tunity to store several samples of  the same cultivar, grown under normal commercial  
conditions, from the same stock of  seed tubers, but in widely different locations. The 
original intention was to carry out a comprehensive study of storage behaviour, but 
the closing of the Ditton Labora tory  in 1968 for work other than on top fruit, with 
consequent loss of  reliable constant temperature facilities, and the transfer of  staff 
to other work, precluded this. The present paper thus relates only to changes in the 
content of  sugar, and to sprout growth, during storage at 10 C in two years, and to 
one preliminary experiment on sweetening and de-sweetening. The results, however, 
are of  sufficient interest to be reported, particularly those relating to storage at 10 C. 

Material and methods 

In 1966 and 1967 the cv. Record was grown at 15 centres distributed between 211 and 
837 km N of 50' N, certified stock seed fi'om the same crop being used at each centre. 
Details are given in Burton & Wilson (1970). At the final lifting date (Sept.-Oct.) 
about  100 kg of tubers were taken to the Ditton Labora tory  from each of 13 of the 
centres* and stored in a constant temperature  room at 10 C. The sugar content of  
20-tuber samples was determined at intervals during storage at this temperature 
until 24 May 1967 (1966 crop) and 4 June 1968 (1967 crop). Methods of sub-samp- 
ling, extraction and analysis were as described by Burton (1969). 

On 25 January 1967, 200 tubers from each centre (1966 crop) were placed at 2 C 
and 100 tubers at 20 C, 20-tuber samples of  these being analysed at interwds until 
24 May. 60 tubers were placed at 20 C from 2 C on 7 March to de-sweeten, 
three 20-tuber samples being analysed during the ensuing 4 weeks. The tubers re- 
maining at 2 C on 24 May were also placed at 20 C to de-sweeten and analysed twice 
during the ensuing 4 weeks. By this time some of the samples stored for the whole 
time at 10 C were showing signs of  senescent sweetening. Those remaining alter the 

* In each year two growers harvested the experimental rows with the commercial crop in which they 
were included, and the produce was thus lost. 
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analysis on 24 May were transferred from 10 to 20~ and analysed twice in the follo- 
wing 12 days. 

Sprouting occurred during storage and the tubers were desprouted before analysis, 
the sprouts being weighed to provide information on possible differences in sprouting 
behaviour. 

Results and discussion 

Sugar content during initial storage at IO" C 
Apart from any regional differences in sugar content, Burton & Wilson (1970) noted 
a number of general trends during tuber development. These included a fall in the 
content of surcrose throughout  tuber growth; a fall in the reducing sugar/sucrose 
ratio to a minimum of around 0.2 in the middle of the tuber growing period, followed 
by a rise to a value which could be greater than 1.0 at maturity;  and a content of 
reducing sugars which also fell to a minimum about the middle of the tuber growing 
period, there being quite frequently, thereafter, a tendency for a slight rise as maturity 
was approached. These general trends continued after harvest, during the first few 
weeks of storage at 10~ as shown in Tables 1 and 2. 

The increase in the content of reducing sugars is of particular interest. An increase 
also occurs in freshly harvested immature tubers, but this appears to be at the expense 
of  the sucrose (see e.g. Burton, 1965), the total content of sugar remaining much the 
same. In our results with mature tubers, illustrated in Tables 1 and 2, there was an 
increase in the total content of sugar, although there was some decrease in sucrose and 
a considerable increase in the reducing sugar/sucrose ratio. This reached a peak, some 
5 times greater than the value at harvest, early in the storage season, and thereafter 
declined. 

The conclusion of Burton & Wilson (1970) as to the increase in the content of re- 
ducing sugars during the latter part of the growing period was rather tentative, and the 
increase was not always noticeable except in the far north. There was even perhaps the 
possibility that it could have been attributed to a local spell of cold weather about 
the time of harvest. The increase in the harvested tubers stored at 10 ~ is, however, 
beyond doubt, and suggests that there is a real trend towards a higher content of 
reducing sugars starting, though almost unnoticeably, about the middle, and accele- 
rating towards the end, of the growing season, and continuing during the first few 
weeks of storage. 

Ronsen & Frogner (1969) noticed similar rises in reducing sugar in tubers placed 
at 7':C after harvest. It has often been assumed that these were entirely due to slight 
low-temperature sweetening, and if that fully mature potatoes with a low content of 
reducing sugars are harvested and stored at 10~'C then the low content is maintained. 
Barker (1950) in fact had noted, in experimental samples of cv. King Edward, an 
increase in the content of reducing sugars, during the first four weeks at 10~ from 
50 to 230 rag/100 g fresh weight. This observation is fully confirmed by our results. 
In every case, in our experiments, there was a marked increase in the content of  re- 
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Table 1. Changes in the content of sugar during storage of mature tubers, cv. Record, at 10 C, 
1966 1967. 

Content of reducing (RS) or non-reducing (NRS) sugar 
(mg/100 g F.W.) 3 

Location ofgrowing 
centre, k m N o f 5 0  N ~ 211 213 217 345 356 359 458 464 654 655 831 833 837 Av. 

At harvest .2 RS: 39 30 48 35 19 59 76 48 171 86 184 187 125 85 
NRS: 95 126 78 85 118 118 113 143 129 137 129 127 100 115 

25.1.67 RS: 192 187 287 309 220 288 297 200 268 194 247 259 221 244 
NRS: 72 67 35 84 65 116 88 95 64 77 91 55 34 73 

8.2.67 RS: - 211 357 247 272 - 372 270 261 146 229 299 290 269 
NRS: 96 84 87 117 = 124 112 100 64 59 94 70 92 

21.2.67 RS: 172 172 190 213 218 233 261 173 203 178 226 254 205 208 
NRS: 59 86 50 66 99 82 94 51 195 99 68 66 80 84 

7.3 67 RS: 146 120 194 181 145 232 219 221 225 162 221 143 211 186 
NRS: 47 41 65 57 51 93 66 51 83 71 50 24 26 56 

21.3.67 RS: 172 128 217 178 156 204 194 220 277 177 261 186 288 204 
NRS: 71 88 80 48 85 142 94 112 75 89 85 41 78 84 

24.5.67 RS: 129 101 145 139 158 186 260 191 238 139 233 215 213 181 
NRS: 87 152 123 113 216 242 154 79 126 111 51 57 95 124 

* Various dates from 1 September to 19 October - Verschiedene Daten yore 1. September his 19. 
Oktoher - D([]c;rentes dates du ler septembre au 19 octobre. 

Lage des ,4nbauzentrums, km N des 505 N - Localisation du centre de culture, km au nord ,ht 50 
de latitude nord. z Bei der Ernte A la r&'olte : 3 Gehalt an redu-ierenden ( R S  ) oder nichtre&tzieren- 
den ( N R S )  Zuckern. mg/lO0 g F.G. - Tenettr en sucres rd&tcteurs ( S R )  et non r~;ducteto ( N R S ) .  
mg/ lO0 g (It, mati~;re.liaiche. 

Tabelle 1. Aenderungen im Zuckergehalt w~ihrend der Lagerung von reifen Knollen der Sorte 
Record bei 10 C, 1966-1967. 
Tableau 1. Evolution de la teneur en sucres durant le stockage de tubercules mfirs, vari6t6 Record. 
'5_ 10 C, 1966-1967. 

ducing sugars dur ing the early part  o f  the s torage period.  This would  have had practi-  

cal impl ica t ions  for the processor .  I f  he purchased  po ta toes  with the low conten t  o f  
reducing sugars which he regarded as desirable,  and stored them at 1 0 C ,  they could 

have had a much  higher  con ten t  within a few weeks. In our  exper iments ,  if we take 

0.1 Uo of  reducing  sugar as being the limit o f  acceptabi l i ty ,  then at the t ime o f  harvest  

20 out  o f  26 samples  were acceptab le ;  but at the t ime o f  the first analysis o f  stored 

samples only 2 out  o f  25 were acceptable  (Table 3). I f  a less s t r ingent  s tandard  were 

adopted ,  0 .25 ~ o o f  reducing  sugar being taken as the l imit  o f  acceptabi l i ty ,  then all the 

freshly harves ted  samples,  and 16 o f  the 25 s tored samples  would  have been accep- 

table. 

In the case o f  the 1966/67 results it could  be objected that,  as will be men t ioned  

later, sprout  g rowth  had a l ready started at the t ime o f  the first analyses (Table 5) 

and the sweetening could  have been related to this. This  ob jec t ion  does not  apply 
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SUGAR CONTENT AND SPROUT GROWTH DURING STORAGE 

Table 2. Changes in the content of sugar during storage of mature tubers, cv. Record, at 10 C, 
1967 1968. 

Content of reducing (RS) or non-reducing (NRS) sugar 
(rag/100 g F.W.) 3 

Location of growing 
centre, km N o f 5 0  N ~ 211 213 217 344 360 458 469 654 655 659 831 833 837 Av. 

At harvest .2 RS: 26 43 32 82 61 54 32 30 20 63 121 67 114 57 
NRS: 112 146 118 169 122 102 178 104 127 107 130 108 101 125 

22.11.67 RS: 118 122 89 198 132 137 150 68 198 335 273 364 168 
NRS: 67 73 67 84 61 112 79 68 50 68 74 40 70 

18.12.67 RS: 152 82 55 180 130 107 100 122 79 267 227 177 255 149 
NRS: 77 64 52 135 86 80 72 61 64 41 94 45 70 72 

12.2.68 RS: 109 68 64 109 71 85 74 124 77 194 304 194 232 136 
NRS: 73 79 102 77 79 74 77 74 104 67 95 51 67 78 

18.3.68 RS: 104 97 64 92 115 112 116 203 79 183 279 204 211 143 
NRS: 65 86 89 106 56 79 72 119 126 81 130 82 59 88 

8.4.68 RS: 87 66 92 60 134 126 117 109 67 202 225 216 252 139 
NRS: 87 90 141 101 121 113 92 99 157 76 75 114 115 106 

6.5.68 RS: 127 74 60 56 98 116 111 135 58 258 242 215 284 141 
NRS: 119 127 145 133 111 137 142 166 133 148 157 116 153 137 

4.6.68 RS: 115 80 59 86 93 70 158 125 60 210 341 218 315 148 
NRS:  118 208 183 170 151 237 170 212 276 158 205 198 267 196 

* Various dates from 12 September to 18 October 
Oktoher -  Di[]~;rentes dates du 12 septemhre au 18 

~. 2. ,~ Siehe Tahelle 1 - 1,'oir tahleau I. 

Verschiedene Daten yore 12. September bis 18. 
octohre. 

Tabelle 2. Aenderungen im Zuckergehalt w~Lhrend der Lagerung von reifen Knollen der Sorte 
Record bei 10 C, 1967 1968. 
Tableau 2. Evolution de la teneur en sucres durant le stockage de tubercules mfirs, vari+t6 Record. 
fl 10 C, 1967 1968. 

to the 1967/68 results. In this year the first analyses were done two months  earlier and 
sprout growth had not started (Table 6). 

As an indication o f  the general applicability to other cultivars o f  the above obser- 
observations on cv. Record, the results o f  analyses of  single 20-tuber samples of  
five cultivars grown together on trial plots at East Craigs, Scotland, are given in 
Table 4. It will be noticed from this table, as well as from Tables 1 and 2, that the 
increase in reducing sugars had taken place by the time of  the first analyses of  stored 
tubers and had thus occurred during the first one or two months  fol lowing harvest, 
and prior to the start o f  sprout growth (Table 7). 

As shown in Tables 1 and 2, the changes in sugar content which may occur during 
the early weeks o f  storage at 10~C are variable, and, as we have seen, can result either 
in tubers which are still acceptable for processing, even if the most  stringent criteria 
are applied, or in tubers which are totally unacceptable. It would be important to 
relate this variable behaviour to some characteristic which is determinable at harvest. 
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Table 3. Number of samples, cv. Record, having a content of reducing sugars within specified 
limits at the t i m e  of harvest and at intervals during storage at 10 : C. 

Crop season a Date of analysis 2 

1966 

1967 

Number of samples at a content of reducing sugars 
(~ of F.W.) oti s 

< 0.1 0.1-0.25 > 0.25 

At harvest* 4 9 4 0 
25.1.67 0 7 6 

8.2.67*** 0 4 7 
21.2.67 0 11 2 

7.3.67 0 13 0 
21.3.67 0 10 3 
24.5.67 0 12 1 

At harvest** 11 2 0 
22.11.67*** 2 7 3 
18.12.67 3 8 2 

12.2.68 6 6 1 
18.3.68 4 8 1 
8.4.68 5 7 1 
6.5.68 5 6 2 
4.6.68 6 5 2 

* Various dates - Verschiedene  Da ten  - Di[.J~rentes da tes  1.9-19.10. 
** Various dates - Versch iedene  D a t e n  - D([]i~rentes da tes  12.9-18.10. 

*** Smaller number of samples because of loss during analysis - W e g e n  Verl,~st wi ihrend der A n a -  
lyse k le inere  A nzah l  M u s t e r  - P lus  p e t i t  h o m b r e  d 'Oehanti l lons it cause de per tes  durtmt  les analyses .  

"- D a t u m  der A n a l y s e n  D a t e  des  anah ' s e s ,  3 A n z a h l  M u s t e r  bei  e inem Ge- l Jahr  - A n n d e  de cul ture  ." - . 
halt  an reduz ierenden  Z u c k e r n  (in ~,] des  Fr i s chgewich t e s )  yon - N o m b r e  d '&'hant i l lons  d u n  teneur 
en sucres  rOducteurs ( en  ~ o de la matiOre./ i 'aiche ) de ," 4 Be i  der Ern te  - A la r~colte.  

Tabelle 3. Anzahl Muster der Sorte Record. die zur Zeit der Ernte und in lntervallen wfihrend der 
Lagerung bei 10~ einen Gehalt an reduzierenden Zuckern innerhalb der aufgeffihrten Grenzen 
aufwiesen. 
Tableau 3. Nombre d'~chantillons, vari6t~ Record. classes en fonction de leur teneur en sucres 
r~ducteurs sans specification de dur6e entre la r6colte et la conservation fi 10'~C. 

W e  h a v e  n o t  f o u n d  this  poss ib l e  f r o m  o u r  da ta ,  a l t h o u g h  i f  the  1967/68 resu l t s  a l o n e  

a re  c o n s i d e r e d ,  t he re  m i g h t  a p p e a r  to  be  s o m e  p r o s p e c t  o f  it in t h a t  t he re  was  a pos i -  

t ive  r e l a t i o n s h i p ,  s ign i f i can t  a t  t he  0.1 ~ o level  (r = 0.946),  b e t w e e n  r e d u c i n g  suga r  

c o n t e n t  at  h a r v e s t  a n d  a f t e r  s t o r a g e  fo r  a few weeks .  T h e  r e l a t i o n s h i p  was  still h igh ly  

s ign i f i can t  (r = 0.857) in F e b r u a r y ,  w h e n  s p r o u t  g r o w t h  was  a p p r e c i a b l e  ( T a b l e  5). 

By c o n t r a s t  t he  1966/67 resu l t s  s h o w e d  no  such  r e l a t i o n s h i p ,  a n d  r e d u c i n g  suga r  c o n -  

t en t  a t  h a r v e s t  t hus  p r o v i d e s  no  re l i ab le  basis  fo r  p r e d i c t i n g  the  c o n t e n t  w h i c h  will  

be f o u n d  a f t e r  s t o r a g e  fo r  a few w e e k s  o r  m o n t h s  a t  10~  
I t  f o l l o w s  f r o m  the  a b o v e  tha t  the  a p p a r e n t  ef fec t  o f  l a t i t u d e  u p o n  suga r  c o n t e n t ,  
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Table 4. Changes in thecon ten to f suga r ,  duringstorage a t l 0"C ,  o fmature tubers  offivecultivars, 
1967-1968. 

Date of analysis ~ Content of reducing (RS) or non-reducing (NRS) sugar (mg/100 g 
fresh wt.) z 

Bintje Monona Orion Record Woudster 

RS NRS RS NRS RS NRS RS NRS RS NRS 

5.10.67 (harvest) 3 63 127 30 81 49 76 30 129 35 119 
22.11.67 164 112 137 186 155 43 134 60 95 115 
18.12.67 119 87 72 144 104 37 146 80 93 115 

12.2.68 142 134 74 122 74 97 107 97 130 138 
18.3.68 109 107 44 66 95 76 113 100 136 158 
8.4.68 172 134 26 83 130 116 134 160 104 115 
6.5.68 113 126 36 111 180 175 121 205 140 154 
4.6.68 138 187 - 159 190 100 313 91 278 

i Da tum der Atla])'sen Date ~h'.~ analy.s'es ; z Gehalt an reduzierenden ( R S )  oder nicht-rethtzierenden 
( N R S )  Zuckern  (mg / lO0  g Frischgewicht)  Teneur en sucres r&lucteurs ( R S )  ou non-rOducteurs 
( N R S  ) ( mg/  l O0 g de matiOre /raiche ) ." 3 Ernte R~;colte. 

Tabelle 4. Aenderungen im Zuckergehalt wfihrend der Lagerung von reifen Knollen von ffinf 
Soften bei 10 C, 1967 1968. 
Tableau 4. Evolution de la teneur en sucres, durant le stockage il 10 C, de tubercules mfirs de cinq 
vari6tds, 1967-1968. 

Table 5. Sprout growth on samples of the 1966 crop. cv, Record. during storage at 10 C. 

Growing centre t Sprout growth (",, w/w)-" 
km N of 50 N 

25 Jan 8 Feb 21 Feb 7 Mar 21 Mar 24 May 

211 1.56 2.31 2.79 3.89 4.89 12.70 
213 0.09 1.34 1.56 1.93 2.83 9.99 
217 O. 15 2.16 3.44 3.77 5.55 13.26 
345 0.69 1.75 1.18 1.68 2.43 9.95 
356 0.70 1.20 1.93 1.36 3.88 13.42 
360 1.02 1.14 1.88 2.72 3.16 13.66 
458 0.87 1.66 2.34 2.24 3.35 11.98 
464 0.58 0.95 1.38 1.85 2.67 11.36 
654 0.71 1.45 1.66 2.57 3.51 12.54 
655 0.74 1.27 1.63 2.33 2.92 12.24 
831 0.44 1.24 1.29 1.37 2.18 7.86 
833 0.64 0.95 1.35 1.73 2.40 7.85 
837 0.50 0.85 0.88 1.53 2. l 2 8.98 

Average ~ 0.67 1.41 1.79 2.23 3.22 11.21 

.,tnbau.zentrum -. Centre de ctdture ; 2 Ke imwachs tum,  Gew. ",, - Croissance des germes,  o en poids : 
3 Mi t te l  -. Moyenne.  

Tabelle 5~ Keimwachstt.m an Mustern der Ernte 1966, Sorte Record, wfihrend der Lagerung bei 
10 C. 
Tableau 5. Croissance des germes des lots cultiv6s en 1966, vari6t6 Record, durant le stockage 
10 C. 
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Table 6. Sprout growth on samples of the 1967 crop, cv. Record, during storage at 10 C. 

Sprout growth (% w/w)-' 
Growing centre x 
km N of 50 N 22 Nov 18 Dec 12 Feb 18 Mar 8 Apt  6 May 4 Jun 

211 0.45 2.46 2.55 4.42 6.91 9.00 
213 0.16 1.17 1.90 3.88 7.25 11.09 
217 0.66 2.25 4.27 8.00 7.56 13.83 
344 0.05 1.92 3.60 5.48 8.53 11.93 
359 0.18 1.07 1.94 4.43 7.92 12.93 
458 0.14 2.04 4.21 6.13 9.97 16.73 
469 0.01 0.71 1.57 4.86 6.95 13.77 
654 0.07 0.79 2.23 3.92 7.78 8.66 
655 0.23 1.55 3.75 6.25 4.85 7.04 
659 0.09 1.62 2.94 4.20 5.31 8.83 
831 0.07 0.82 1.77 3.04 5.97 8.18 
833 0.09 0.90 1.66 4.38 5.86 12.28 
837 0.10 1.05 1.73 6.08 5.41 10.31 

Average a 0.18 1.41 2.62 5.01 6.94 11.12 

i. 2.3 S i ehe  Tabel le  5 Voir tab leau  5. 

Tabelle 6. Keimwachstum an Mustern der Ernte 1967. Sorte Record. wg.hrend der Lagerung bei 
10 C. 
Tableau 6. Croissance des germes des lots cultiv6s en 1967, vari6t6 Record. durant le stockage ~ 
10 C. 

Table 7. Sprout growth during storage at 10 C on mature tubers of five cultiwus. 1967-1968. 

Date ~ Sprout growth (",, w/w) 2 

Bintje Monona Orion Record Woudster 

22.11.67 
18.12.67 0.18 0.4I 0.19 (I.04 

12.2.68 1.07 2.60 0.38 1.89 1.31 
18.3.68 2.44 4.41 1.21 4.26 3.70 
8.4.68 3.53 7.52 3.17 7.12 6.03 
6.5.68 7.75 7.51 6.70 10.21 8.46 
4.6.68 10.36 10.10 14.08 15.02 

D a t u m  - Da te  ; "- K e i m w a c h s t u m  ( Gew.  ~ ) Cro issa twe  des ge rmes  ~",, en po ids  ). 

Tabelle 7, Keimwachstum w~ihrend der Lagerung bei 10 C an reign Knollen yon ~inf Sorten, 
1967-1968. 
Tableau 7. Croissance des germes duran t le  stockage ~ 10 C de tubercules mOrs de cinq wlri6t6s. 
1967 1968. 
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demonstrated during growth and at maturi ty by Burton & Wilson (1970), need no 
longer be operable a few weeks after harvest. In 1967/8 the effect, though not so 
marked at harvest as in 1966/7, was still noticeable 5-10 weeks later (Table 2). In 
1966/7, the original highly significant effect was completely obliterated by the un- 
correlated sweetening which occurred during storage. The six samples with more 
than 0.25,,, reducing sugar in January 1967 originated from 217, 345,359. 458, 654 
and 833 km N of 50 N, covering almost the whole range of latitude included in the 
experiment (Table 1). We can offer no explanation of the different behaviour in the 
two years. 

Sugar content duringprolongedstorage at 10 C 
The increase in sugar content, noted above as occurring at 10 C during the first few 
weeks after harvest, did not continue. In many cases the maximum value had been 
reached by the time of the first analysis of  stored samples, although in a number of 
samples of  the 1966 crop some further sugar accumulation occurred until February. 
During more prolonged storage there was a slow fall in the content of  sugar, although 
that of  reducing sugar never fell to the value found at harvest and often remained as 
a multiple of  that amount  (Tables 1 and 2). Late in the storage season, though some- 
times as early as late March, this tall was replaced by a rise, particularly in non-redu- 
cing sugar, characteristic of  the start of  senescent sweetening. This will be discussed 
in more detail below. 

If we consider the sugar changes during prolonged storage at 10 C in terms of 
their effect upon suitability for processing, then there was an improvement  after the 
initial deterioration, though not to the quality at the time of harvest (Table 3). This 
improvement  could well not occur under commercial  conditions where sprouting is 
suppressed (see below). 

Senesce, t sweete, i ,g  amtsprout growth at 10 C 
It is a well-established fact that potato tubers sweeten after prolonged storage at 
temperatures higher than those at which low-temperature sweetening occurs (Bar- 
ker, 1938~ van Vliet & Schriemer, 1963, Burton, 1965~ Isherwood & Burton, 1975). 
This senescent sweetening starts earlier and is more rapid the higher the storage 
temperature,  and wtries with the cultivar. It is rarely such as to be of  practical impor- 
tance in potatoes stored in simple farm stores at temperatures up to 10 C. There have 
been suggestions that senescent sweetening could be related to sprout growth (Hue- 
lin & Barker, 1939, wm Vliet & Schriemer, 1963 : Burton, 1965) but this was not certain 
in that the timing of the two phenomena is not obviously correlated - sweetening 
occurs at a variable time alter the start of  growth, sometimes considerably later, as 
illustrated by our results. Burton (1977) demonstrated,  however, that in fact the mo- 
bilization of carbohydrate,  which is responsible for the sweetening, always starts soon 
after the start of  growth. It gives rise to sweetening only when the demands of sprout 
growth fall below the rate of  mobilization. This occurs at a variable time after the 
start of  growth because in different samples and cultivars the rates of  both mobili- 
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zation and growth may vary. Although the start of  carbohydrate mobilization is 
related to the start of growth, the continuation of mobilization does not depend upon 
the continuation of  growth - it continues (though probably at a lower rate), and 
accelerates with time, even if growth is suppressed or the sprouts are removed manual- 
ly (van Vliet & Schriemer, 1963; Isherwood & Burton, 1975). In such cases, because 
of the lack of  demand from growing sprouts, there is an increase in the content of  
sugar above that present if sprouting were allowed to occur (van Vliet & Schriemer, 
1963 ; Burton, 1965 ; Isherwood & Burton, 1975). The increase is mainly in the content 
of sucrose, but there may often be a sufficient rise in the content of reducing sugars 
to present a commercial problem. 

In our experiments, the sprouts were allowed to grow, and our results do not 
therefore give a direct measure of  differences, which might have occurred in commer- 
cial practice, in the senescent sweetening of  samples of different origin. 

There was no real evidence of  any marked difference in the time of the start of 
sprout growth on samples grown in different localities (Tables 5 and 6). In both years 
the samples from 211 km N of  50~N may have started to grow a week or so earlier 
than most of  the others, as may the samples from 217 km N in 1967. Apart from this 
the effect of  locality of growth appeared to be slight. The dating of  the start of  growth 
on tubers from the 1967 crop was more precise, in that the first observations were 
made before detectable growth had occurred, and it is probable that in every case 
growth started during the first half of  December. The amount  of  sprout growth which 
subsequently occurred showed some variation. In so far as this was related to the 
origin of  the tubers, growth in the early stages may have been rather slow on the samp- 
les from the far north, but similar patterns of  growth could be found on tubers from 
other localities - for example from 213 km N in both years; from 345 km N and 464 
km N in 1966; from 359 km N and 469 km N in 1967. Of the cultivars grown at East 
Craigs, Orion started to sprout appreciably later the others (Table 7). 

The dry matter content of  the sprouts, derived to a very large extent from sugars 
translocated from the tubers to the sprouts, was not determined. As a rough approxi- 
mation, based on determinations in other experiments, we can assume it to have been 
about 10~ Carbohydrate mobilized in the tubers, consisting of  the sugars in the 
tubers plus the dry matter of  the sprouts, can thus be roughly estimated from the data 
in Tables 1, 2 and 4 in conjunction with Tables 5, 6 and 7. Such estimates give a much 
better measure of the activity of the sweetening system than do the increases in sugar 
content alone. If we consider the values for 1967/8, averaged over all the centres 
(Tables 2 and 6) then we can estimate an average nett mobilization of  carbohydrate, 
over and above the demands of respiration, rising from 0.08 mg per 100 g per day 
between 22/11/67 and 18/12/67, when sprouting was just starting, to 16.69 mg per 
100 g per day between 6/5/68 and 4/6/68. 

We must add to this accumulated and translocated carbohydrate the amount  con- 
sumed in respiration, amounting perhaps to about 5-10 mg per 100 g per day between 
22/11/67 and 18/12/67, and possibly rising to 25-50 mg per 100 per day between 6/5/68 
and 4/6/68 (cf. Isherwood & Burton, 1975). The sugar actually accumulated in the 
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tubers, at a rate averaging 2.3 mg per 100 g per day between 6/5/68 and 4/6/68, when 
4 'g o /  accumulation was most marked, thus probably represents only about _-_ ,o of the 

carbohydrate mobilized during this period. 
As mentioned above, van Vliet & Schriemer (1963) showed that, if sprouting is 

suppressed, mobilization of  carbohydrate nevertheless occurs; and, because of the 
lack of demand in the form of sprout growth and accompanying enhanced respiration, 
sugar accumulates to a greater extent than if growth is allowed. Our results unfortu- 
nately can give no guide to the extent of the accumulation which would have occurred 
with sprout suppression. The quantitative relationship between mobilization in the 
presence or absence of growth is unknown, though it is certainly less if growth is 
suppressed. For  example, in the experiments of Isherwood & Burton (1975), the 
total sugar content early in June was about 1.61!~i in untreated tubers, cv. Home 
Guard, compared with about 31~'0 in manually de-sprouted tubers and 2.1 ",, in CIPC- 
treated tubers which had not had a strictly comparable temperature regime. The 
differences would have been equivalent to the dry matter in about 14"s and 5~ by 
weight of  sprouts respectively - quite possible figures considering the timing and na- 
ture of treatment received. The rate of  respiration of the sprouting tubers was much 
greater however, the greater carbon loss in this being itself equivalent to a multiple 
of the carbon in the greater sugar accumulation in the treated tubers. "Starch mobili- 
zation, not necessarily appearing as sugars, must therefore have occurred to a much 
greater extent in the sprouting tubers. 

The conclusions which can be drawn from our data as to senescent sweetening in 
tubers stored with sprout suppression can thus only be tentative and qualitative : that 
sugar accumulation would have been much earlier and greater than in our samples: 
that the start of accumulation, linked to the start of sprout growth, would probably 
not have differed markedly in samples from the different growing centres; and that the 
degree of senescent sweetening could well have differed in samples from different gro- 
wing centres, corresponding to the different potential for growth, as expressed by 
actual growth in our samples. 

"Conditioning'at 20 C 
The purpose of 'conditioning' is to improve precessing quality by lowering the con- 
tent of  reducing sugar. Whether or not sucrose is also decreased, or even increased 
by turn-over of sugar, is of minor importance unless it is present in excessive quanti- 
ties. In our experiments, transfer from 10 to 2 0 C  in January 1967 led in every case to 
a decrease in the content of  reducing sugars. Curves fitted to plots of sugar content 
against time at 2 0 C  for the crops from different growing centres revealed no real 
differences and tended to the same minimum level, which averaged 73 mg/100 g 
fresh weight after 17 weeks at 20'~'C. As a result, storage at 20~C, of crops which had a 
high content of reducing sugars at harvest, could result in contents lower than the 
original; while the contrary could be true for crops with a low original content. 
As an example we can quote the average results for two groups ofcentres,  in mg redu- 
cing sugar/100 g fresh weight : 
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Centres 4, 5, 6, 345-359 km N o f  50 N; at harvest, 38; on transfer to 20 C, 272; after 
4 weeks at 20 C,  135. 

Centres 13, 14, 15,831-837 km N of  50 N: at harvest 165; on transfer to 20 C, 242; 
after 4 weeks at 20 C, 141. 

The minimum values reached after 17 weeks at 20 C were, respectively, 70 and 77 nag/ 
100 g. 

Because of  the similarity in the behaviour of  the different samples, the general 
effect o f  transfer can be illustrated by average values (Table 8). A plot of  these shows 
that although the content of  reducing sugar decreased from the time of  transfer to 
20 C, it would have taken 3 0 4 0  days to decrease it to below 0.1 ",, fi-om the original 
barely acceptable 0. 24".. The content o f  non-reducing sugar was unaffected until 
the last analysis, by which time it had markedly increased, typical of  senescent 
sweetening. This increase may partly have been achieved by drawing upon the redu- 
cing sugars, which had decreased still more. The senescent sweetening illustrated 
would thus have had no adverse effect, even a beneficial effect, upon processing 
quality. 

Curves o f  sugar content in relation to time at 20 C, plotted for the crops fl'om the 

Table 8. Changes in the content of sugar after transfer from 10 to 20 C, average of resuhs from 
all centres. 

Date ~ Days Content of reducing (RS) or non-reducing Sprout growth 
after (NRS} st, gars (rag/100 g fresh weight) 3 C,  w w )  <' 
transfer z 

tubers remaining tubers transferred 10 C 20 C 
at 10 C "~ to 20 C s 

RS NRS RS NRS 

25.1.67 0 244 73 244 73 0.67 0.67 
8.2.67 14 269 92 199 88 1.41 I , l l  

21.2.67 27 208 84 115 84 1.79 1.43 
7.367 41 186 56 113 75 2,23 2.50 

21.3.67 55 204 84 104 95 3.22 4.74 
24.5.67 119 181 124 73 273 11.21 I2.32 

24.5.67 0 181 124 
25.5.67 1 217 145 

5.6.67 12 155 256 

i. 3 S iehe  Tahel le  I l "oir tab leau  1 ." "- Tage nach L :mla~erung - Jom's  apr~;s le t rans ler t  : 4 Bet  10 C 
verhleihen&, K m d l e n  Tuhercules  &'meur~;s d lO ('." ~ .-It~l 20 C um<~ela.~erte KmJIlen - Tuhercules  
l r { l l l , ~ / ~ . ' ~ r ( ; 3  ' t'l 211 ( ' :  " Kt ' imu'ach.slum ( Gell'. ".  ) C#'t*i.~.s'anc{' d~,s gel'me.s" (",, Cll poid.s' I. 

Tabelle 8. Aenderungen im Zuckergehah nach Umlage,ung von 10 C :tuf 20 C. Durchschnitt der 
Ergebnisse aller Zentren. 
Tableau 8. Evolution de la teneur en sucres apr,Ss transfert de 10 C [l 20 C. moyenne des resultats 
de tous les centres. 
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individual growing centres, are of interest as showing the time which is necessary if 
unacceptable potatoes are to be rendered acceptable. These were as follows : 

", Reducing sugar: (I.31 0.30 0.29 0.28 0.27 0.26 I).25 0.22 0.22 0.20 0.19 0.19 0.19 
Days to reach 0.25",, 8 10 5 6 5 2 
Days to reach 0.1",, : 40 100 50 40 '? 50 90 70 35 55 40 30 15 

If will be seen that l 2 weeks at 20 C sufficed to decrease a reducing sugar content 
of 0.27 0.31 ",, to a marginally acceptable level of 0.25",,. To reach a t\tlly acceptable 
level of 0.1",, needed at least 6 weeks and was not always possible during a total 
period of 17 weeks at 20 C. To reach such a level fl-om an original value of about 
0.2". could exceptionally be possible in about 2 weeks but more usually in 4 8 weeks. 
"Conditioning" is thus only practicable if the desired changes are small. 

Late in the storage season, when an unacceptable sugar content could be due in 
part to senescent sweetening, transfer from 10 to 20 C does not necessarily have a 
desirable effect upon the content of reducing sugar (Table 8). In out" experiments the 
immediate effect, after 1 day at 20 C. was usually to cause some increase in the con- 
tent. This was lost again during subsequent storage, but after 12 days at 20 C the 
content in a number of cases was little different to that at the time of transfer. Whether. 
as is possible, the initial transitory rise occurred also on transfer earlier in the storage 
season cannot be shown by our results because of the spacing of our earlier analyses. 
The rise in non-reducing sugar, already occurring in potatoes transferred to 20 C at 
the end of May, continued to a marked degree. 

S w e e t e , i , t (  at 2 C and.s'uhsequent de - swee te ,  i,~, at 20 C 
The sweetening and de-sweetening of stored potato tubers have been studied extensi- 
vely by many workers. Our results add little to previous knowledge and detailed dis- 
cussion is unnecessary. All samples followed the usual sweetening pattern of a rapid 
increase in sugar content during the first 14 days followed by a slower increase there- 
after as illustrated in Table 9. Maximum contents of reducing sugar were found 27 or 
41 days after transfer to 2 C and wtried from 0.94 to 1.64 g/100 g fresh weight (FW). 
The variation showed no correlation with the distance North of the growing centre. 
Accumulation of sucrose continued, together with some decrease in reducing sugars. 
until the last analysis at 2 C. 17 weeks after transfer. The mean daily rate of sugar 
accumulation in tubers from the different growing centres, calculated over the first 
14 days. varied from 48 to 95 mg pet" 100 g FW per day and was positively correlated 
at the 1",, level (r = 0.712) with the distance North of the growing centre. This could 
be fortuitous, being derived from only one experiment, and would need to be con- 
firmed by more extensive work. 

De-sweetening was equally effective, irrespective of whether it followed transfer to 
20 C early in March or late in May (Table 10). the content of reducing sugar after 
2 weeks" de-sweetening being little more than the original content at 10 C prior to 
transfer to 2 C (Tables 9 and 10). Alter 4 weeks ;:It 20 C the de-sweetened tubers 
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potatoes, cv. Record. from different growing centres, following transfer 

Growing centre t . Content ofreducing(RS)or non-reducing(NRS) sugar 
km N of 50 N (mg/100 g flesh weight) af ier . . .daysat  2 C a 

0 (25.1.67) 14 27 41 119 

RS NRS RS NRS RS NRS RS NRS RS NRS 

192 72 840 330 1360 450 1405 260 879 1285 
187 67 704 407 1154 504 I l l0  235 535 861 
287 35 - 1506 274 1120 265 755 1169 
309 84 760 300 1060 310 1170 955 749 1296 
220 65 710 413 1152 326 1130 315 580 1040 
288 116 650 504 960 565 1165 550 708 1267 
297 88 1036 395 1219 716 743 1114 747 1110 
200 95 939 43I 644 993 940 1351 1003 1454 
268 64 930 305 1195 435 1335 420 1102 1706 
194 77 725 304 895 325 1055 290 638 979 
247 91 1125 400 1475 475 1640 445 1167 1579 
259 55 1110 374 1585 510 772 1018 815 1145 
221 34 1017 570 1190 480 1530 405 777 1121 

211 
213 
217 
345 
356 
360 
458 
464 
654 
655 
831 
833 
837 

Anhauzentrum Ce ,  tre de culture. 2 Gehalt an reduzieremten ( R S )  und nieht-reduzierenden ( N R S )  
Zueker ,  (mg/lO0 g Frisehgewieht) mwh ... Tagen hei 2 C - Te,eur c', sucres rc;ducteurs ( R S )  et 
no,-rc;duet eurs ( N RS  ) ( mg/' l O0 g de matic;rc" [?aiehe ) aprOs ... jours ~i 2 C. 

Tabelle 9. Sfisswerden von Kartoffeln, Sorte Record. aus verschiedenen Anbauzentren nach Um- 
lagerung von 10 C auf2 C. 
Tableau 9. Sucrage des pommes de terre, vari6t~ Record, cultiv6e dans diffdrents centres par 
transfert de 10 C ~i 2 C. 

con ta ined  appreciably  less than  the original  con ten t  of  reducing  sugar. The indivi-  
dual  values after 4 weeks showed no corre la t ion with the content  of sugar  at the time 
of  transfer to 2 ' C ,  but were positively correlated at the 1'~, level with the content  at 
the time of harvest (r = 0.764) and with the distance Nor th  of  the growing centre 
(r = 0.826). Again,  as in the case of the other corre la t ions  noted previously,  no reason 
can be advanced for the relat ionship,  and the exper imental  basis for it is too slight 
for it to be regarded other than as a possible indica t ion  for further  work. On the 
other hand,  the highly significant positive corre la t ions  we found  between the rate of 
de-sweetening and  the total sugar conten t  at the start of  de-sweetening,  would appear  
theoretically logical. Calculated over the first 7 days at 20 ' C  the rates of loss of sugar 
ranged from 70 mg per 100 g F W  per day with an initial sugar conten t  of 1.345~ FW 
to 232 mg per 100 gW per day an initial conten t  of 2.125,~.,,; correla t ion,  r = 0.741. 
Calculated over the first 14 days at 20"C, the daily rates ranged from 72 to 135 mg per 
100 g F W  per day, with initial sugar contents  of, respectively, 1.345 and 2.291 ",,, ; cor- 
relat ion,  r = 0.947. 
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Zusammenfassung 

Zuckergehal t  trod Keimwachs tum yon Knollen der Sorte  Record yon verschiedenen 
.4nhauorten hei Lagerung hei 10, 2 umt 2 0 C  

Reife Knollen der Sorte Record. die in den Jab- 
ren 1966 und 1967 an 13 Zentren zwischen 211 
und 837 km N des 50 N angebaut wurden. 
wurden bei 10 C gelagert. In jedem Fall erfolgtc 
in den ersten paar Wochen der Lagerung ein 
Ansteigen des Gehaltes an reduzierenden Zuk- 
kern (Tabellen 1 und 2). 1966 fiberdeckte dieser 
Anstieg den Einfluss der Distanz n6rdlich des 
Anbauzentrums auf den Zuckergehalt. der 
w~ihrend des Wachstums und bei der Reife 
augenscheinlich war. Bei der Ernte wiesen 20 
Best/inde einen ftir die Verarbeitung annehm- 
baren Zuckergehalt auf, abet nach dem An- 
steigen zu Beginn der Lagerung waren nut  noch 
zwei annehmbar  (Tabelle 3). Sp~iter besserte 
sich dies etwas. Aber nur in einem Fall sank der 
Zuckergehalt auf  den Stand zur Zeit de. Ernte 
(Tabellen 1 und 2). Eine Anzahl anderer Sorten 
zeigten ein 'ahnliches Verhalten (Tabelle 4). 

Nach verl~ingerter Lagerung (Mai Juni) stieg 
der Zuckergehalt, besonders der Saccharose, 
was for das altersbedingte Sfisswerden charak- 
teristisch ist (Tabellen 1.2 und 4). Die daffir ver- 
antwortliche Mobilisierung des Kohlehydrats 
beginnt sehr bald nach Beginn des Keimwachs- 
turns, aber sic verursacht das Si,isswerden nut 
dann, wenn die Mobilisierung die Anspriiche des 
Wachstums fibersteigt. Bei handelsfiblicher La- 
gerung .nit Keimverhinderung k6nnte das Sfiss- 

R6sum6 

werden geF, fllrlichcr sein als hier verzeichnet. Dcr 
Beginn des Keimwachstums unterschied sich 
zwischen den Sorten (Tabelle 7), aber cr zeigtc 
keinen Einfluss des Anbauzentrums.  obwohl 
sich die Wachstumsrate unterschied, indem sie 
off, aber nicht ausschliesslich, bei den Mustern 
aus dem fernen Norden kleincr war (Tab. 5.6). 

Muster der Ernte 1966, die am Anl:ang der 
Lagerperiode yon 10 C auf 20 C gebracht wur- 
de,a, wiesen eine Abnahme im Gehah  an re- 
duzierenden Zuckern auf. sie war aber nicht 
mehr von Bedeutung, wenn die Knollen spiiter, 
nach Beginn des altersbedingten Sfisswerdens. 
umgelagert wurden (Tabelle 8). Die Abnahme 
war in jedem Fall ~ihnlich. Es war kein Einfluss 
des Breitengrades des Anbauzent rums festzu- 
stellen. 

Ein Einzelversuch fiber Zuckeranh~iufung 
bei 2 C zeigte keinen Einfluss der Lage des 
Anbauzentrums auf  die am Schluss angehfiufie 
M enge, obwohl auch diese betr~ichtlich schwank- 
te (Tabelle 9). Es gab einen deutlich positiven 
Einfluss des Ortes auf  die Zuckerakkumula-  
tionsrate, der jedoch einer Best~itigung be- 
daft. Die nach folgende Rekondi t ionierungdurch 
Lagerung bei 20 C war im Mai gleich wir~sam 
wie im Mgtrz. Die Rate war mit der bei der Um- 
lagerung auf 20 C vorhandenen Zuckermenge 
positiv korreliert (Tabelle 10). 

La teneur en sucres et la croissance des germes  de la ratio;tO Record, cultiv~;e dans 
di[]~;rentes r6gions, quand elle est conservc;e t't 10, 2 et 20 C 

Des tubercules mfirs de la variet,5 Record. cul- 
tivee dans 13 centres situ6s entre 211 el 837 km 
au nord du 50e degr6 de latitude nord, ont 6te 
conserves "a 10 C. Dans chaque cas. il y a eu une 
augmentat ion de la teneur en sucres reduc- 
teurs durant  les premieres semaines de stockage 

(tableaux 1 et 2). En 1966, cette el6vation a 
masque l'effet de la localisation des centres de 
culture sur les sucres reducteurs" celle-ci ~:tant 
apparente pendant  les periodes de vegetation 
et de stockage. A la l-eColte, 20 lots ont eu unc 
teneur en sucres acceptable pour la transt\~,-- 
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mation mais, apr,Ss leur 616vation pendent  hi 
p6riode de stockage, 2 lots seulement conve- 
naient (tableau 3). On observait  une am61io- 
ration par la suite reals, dans  un cas seulement.  
la concentra t ion  revenait au taux initial (ta- 
bleaux 1 et 2). Un certain nombre  de wlri~:t6s 
se compor ta ien t  de fa,,gon identique (tableau 4). 

Apr,Ss une conservat ion prolongee (mai 
juin), on notait  une augmenta t ion  de hi teneur 
en sucres, no t amment  en saccharose,  caracte- 
ristique du "sucrage" dfi 'a la s6nescence (tableaux 
1, 2 et 4). La mobil isat ion des hydrates  de car- 
bone responsables  de ce ph6nom6ne s 'effectuait  
aussit6t a w e s  le dthlaarrage de la germinat ion 
et ne causait le "sucrage" quc lorsqu'elle exc,3dait 
la quantit6 n6cessaire it la croissance des germes. 
Dans le s tockage pour hi conamercialisatioll 
avec utilisation d ' inhibi teurs  de germinat ion,  le 
'sucrage" pourrai t  6tre plus impor tan t  quc celui 
ment ionn6 ici. Le d6marrage de la gerrnination 
variait selon les w~ri6t,Ss (tableau 7) mais la 
localisation des diff, Srents centres n'avait  pas 
d 'effet  sur lui: toutefois,  les taux de croissance 
,Staient diff6rents, 6tant souvent mais pas ex- 
clusivement moindre ,  pour les 6chantil lons 
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provenant  des centres de culture les plus 61oig- 
n6s (tableaux 5 et 6). 

Les 6chantil lons r+colt6s en 1966 et stock~.s 
rapidement  'a 10 et 2 C o n t  montr6 une diminu- 
tion de leur teneur en sucres r6ducteurs, qu'il 
n'6tait plus possible d 'appr6cier  torsque les tu- 
bercules avaient 6t+ stock6s plus tardivement,  at, 
moment  off le "sucrage" dfi 'a la senescence 6tait 
d6clench+ (tableau 81. La diminut ion de hi 
teneur en sucres ,Stait identique dans tot,s les 
cas, d,Smontrant l 'absence d 'effet  de ht latitude 
des centres de cultures. 

Un seul essai sur l ' accumulat ion des sucres 
dans les tubercules conserv6s ~'l 20 C a montr6 
cette absence d 'effet  de la latitude des centres de 
culture stir [a concentra t ion finale ell sucres: 
cependant ,  des variations consid6rables ont 
ere observOes (tableau 9). 11 y avait un effet posi- 
tif apparent  de la latitude qui demandai t  une 
confirms,,ion. Par hi suite, la d iminut ion du 
taux de sucres par un temps de passage des lots 
il 20 C a ,5t,5 observ,Se de la meme mani,Sre en 
mai qu 'en  mars. Le taux ,Stait en correlat ion po- 
sitive avec la quantit6 de sucres pr6sente au mo- 
ment du transfert  ~'t 20 C (tableau 10). 
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