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Summary 

The differences in black spot susceptibility between potato varieties and samples of different origin 
cannot be explained by differences in tyrosine content or phenoloxidase activity of the tubers. 
Only %15 o; of the cells in a bruised part of the tissue are damaged and discoloured. Potato tubers, 
dissimilar in black spot susceptibility, have different potassium and dry matter contents. No differ- 
ences exist in firmness and osmotic values. If the potassium supply is not limiting growth, the po- 
tassium content of potato tubers is about 650 meq. (25,4 g) per kg dry matter. Negligible black spot 
occurs in potatoes grown on silt soils in The Netherlands if the potassium content of the tubers 
exceeds 650 meq. per kg dry matter. 

Introduction 

Black spot  in po t a to  tubers  is caused by ox ida t ion  of  the aminoac id  tyros ine  via the 
red coloured  c o m p o u n d  d o p a c h r o m e  to the da rk  brown substance melanin,  and may 
occur  after  bruis ing the tissue. Black spot  can be reduced by po tas s ium manur ing  
(Oor twi jn  Botjes and Verhoeven,  1927). Wi th  increasing po tass ium app l ica t ion  the 
dry mat te r  content  decreases and the po tass ium and tyros ine  contents  of  the dry mat te r  
are increased (Jacob,  1959). Between different po ta to  variet ies there is a large var ia t ion  
in black spot  susceptibi l i ty.  
This art icle describes invest igat ions  into the re la t ionships  between the occurrence of  
b lack spot ,  the tyrosine content ,  the lal lenoloxidase act ivi ty and the firmness o f  the 
po ta to  tuber .  In addi t ion ,  the possibi l i ty  of  reducing black spot  by variety selection or 
fer t i l izer  app l ica t ions  is considered.  

Methods 

Preparation o f  the sample 
Samples  of  25 po t a to  tubers  were peeled and longi tudina l ly  d ivided into two parts .  
After  cut t ing in slices one par t  was dr ied at  75 ~ for analysis  of  inorganic  const i tuents .  
The other  ha l f  was grated in a domes t ic  sap centr ifuge and the sap collected.  
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Determination of the tyrosine content (Udenfriend and Cooper, 1952) 
Immediately after collecting 3 ml sap were mixed with 17 ml water and 5 ml 30'!i~ 
trichloroacetic-acid solution and centrifuged. Then 2 ml of the clear solution were 
mixed with 1 ml of a solution of I0 ml cone. HNO a and 30 nag NaNOa in 50 ml water 
and with 2 ml of a 0.1 o~ solution of ~-nitroso ~-naphthol in alcohol and heated for 
30 rain at 60~ After removal of the excess of nitrosonaphthol by extraction with 
8 ml dichloroethane, the extinction was measured at 445 m!~. 

Estimation q/'the phenoloxMase activity (Vertregt and Pannebakker, 1964, 1965) 
The phenoloxidase activity was defined as the ratio between the content of tyrosine 
that is converted into dopachrome in 20 rain at 25 ~C and the initial tyrosine content. 

Determination o/'mineral constituents 
The contents of the mineral constituents were determined by flame photometry and 
colorimetry. Nitrogen was determined by the Kjeldahl method. 

Estimation o/'black spot 
Black spot was visually estimated three days after a standard bruising treatment in the 
peeled potatoes. The results are expresse&as percentage of tubers showing black spot 
(Ophuis et aI., 1958). 
Comparing the different samples by a reflectometric procedure proved to  be unrelia- 
ble, as the dry matter content of the tissue influences the result to a considerable ex- 
tent. 

E x p e r i m e n t s  

The tvrosine content, the phenoloxidase activity and the black spot susceptibility o / a  
number o/potato varieties 
About 100 potato varieties grown on one experimental field were analysed. The results 
are shown in Fig. [. The numbers refer to the varieties listed in Table 1. 
The highest possible anaount of dopachrome formed appeared to depend on the tyro- 
sine content of the sap. The phenoloxidase activity varied independently of the tyro- 
sine content. 
Severe black spot occasionally occurred at low tyrosine contents and low phenoloxi- 
dase activities as well as at high tyrosine co'ntents and high phenoloxidase activities. 
Comparable  results were obtained when analysing the same varieties originating from 
another experimental field. No relationship was found between emerging black spot 
and tyrosine content or phenoloxidase activity. 

The tyrosine content th#'ing the growth of  the potato tuber 
Samples of BinUe and Libertas potatoes were periodically lifted. The yields, dry matter 
contents and tyrosine contents were determined. The results are given in Table 2. 
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Fig. l.  Tyrosine contents, dopachrome f o r m a t i o n  and  b lack  spot  indices of tubers of about 100 p o t a t o  
seedlings and commercial varieties. Explanation of  numbers in. Table. 1 
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Dopachrome  developed, mmol litre gebildetes Dopachront, mmol Liter Salt - dopachrome d2veh)pp(;, 
mmol litre de/us 
Blackspot index Blau/teckigkeitsindex - index de tache noire 
Tyrosine, mmol litre sap - ~vros#l, romp[ Liter Salt - tyrosine, mtno/:litre de jus 

Abb. 1. T.vroshtgehalt, Bil~hmg yon Dopachrom und Blat([teckigkeitsinde.v J~ir Knollen yon ttngeJ?ihr 100 
Kartq[~,lstgimmen tom Handeks'sorten. Erklgirung der Zahlen sieke Tabelle I. 
Fig. 1. Tenem's en t)'roshw, Jormation ~# dopachrome et #tdex de taches noires de tubercules provenant de 
quelqtw lO0 plantltles de Pomnw tie terre et varidtds commerciales. Explication ~#s nombres au Tableau 1. 
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Table 1. Names  of seedlings and commercia l  varieties relating to Fig. 1 

2 Eersteling 24 Ari 61 Dalco 87 Rode Star 
3 Civa 25 Sientje 62 Rademakcr s  50-2625 89 Pimpernel 
4 Bar ima 26 Avenir  64 Realta 90 Record 
5 Dora  27 Zingst ra  51-676 65 Plat 52-9 9I Gol ia th  
6 Saskia 28 Urgenta  67 C.B. 52-51-17 92 Prudal 
7 Dolf ing 50-04 29 Dasirae 68 Pandora  93 F roma  
8 P.G.V. 55-I21 31 Spar taan  69 Bevclander 94 Ul t imus 
9 Pr imura  32 Radosa  72 Noordel ing  95 Engelum I 2749 

10 Sir tema 33 Patrones 73 Surprise 96 Herkol 
11 Asoka  34 C.B. 52-105-9 74 Amelio  100 Dijkhuis  51-755 
12 Ostara  36 M.G.  54-92 75 Amaryl  101 Mentor  
13 Baa 38 Minkes  76 Manshol t  52-12 103 Muldcr  H 24 
14 H u m a l d a  39 Zeeland 52-37 77 CIV. 54-2391 104 Voran 
15 Crabas  40 Ar ran  Banner  78 kibertas 105 Enting 55-9(/2 
16 Ideaal 43 P.W. korean  53-89 39 Plato 107 Ka rna  54-563 
17 Fennema  55-31 44 Zings t ra  I-3-729 80 IJsselster 108 Atleet 
18 Plat 52-11 45 Pionier 81 Irene 109 Manshol t  53-124 
19 Bintje 53 Eigenheimer  82 Eskes -Hofs t ra53-97  11I D o o r n b o s 5 2 - 1 1 4  
20 Cl imax 56 Prefect 83 Burmania  112 korean 53-123 
21 Allerfri.ihcste Gelbe 57 Meer lander  84 Wouds te r  113 Schildt 5 B 44 
22 Dijkhuis  52-211 58 Kwinta  85 Furore  114 A m b a s s a d e u r  
23 Enge lum G 495 60 Extase 86 Geer t sema  115 Marit ta  

Tahelle  I. N a m e n  der S t i imnle  uml  Handelss'orten mi t  Bezug  a t t f  .,lhb. I 
Tahleau l. Nora des plantuh's  et varidtds commerciah ' s  men tkmm;es  dalts la Fig. I 

Table 2. The tyrosine content  dur ing  the tuber  growth of two varieties 

Date  oJ" h]? iHg I Tyrosine conic'hi Yield 
mmol / l i t re  o/'sap-' ( k g  dry matter/'ha):' 

Bit~Lie L ihert as Bin Lie L ihert as 

Dry IHgl([~q" C O l l t [ ' l l [  I 

Bin(ie Lihertas  

10- 7-1962 0.28 0.60 3,300 2,000 19.6 19.3 
24- 7-1962 0.38 0.69 5,100 4,000 20.1 22.0 

7- 8-1962 0.60 0.80 7,000 5,200 24.8 26.0 
21- 8-1962 0.74 0.99 7,700 7,100 22.8 25.9 

4- 9-1962 0.87 1.03 8,800 8,400 23. I 26.3 
18- 9-1962 I. 14 0.95 8,400 8,500 21.4 25.5 
30-10-1962 1.06 1.18 8,500 10,000 26.1 25.1 

t Erntedatttm - date d'arrachage 
7~vrositmehalt (retool Liter Sa]'t ) teneur en tyrosine ( mmo[ litre de jus ) 

:~ Ertra~ (kx" Trockensttbstan-- haJ prochtc'titm (k,~" de' matiOre s~;c'lu" ha) 
" I ) 'ockc ' l l ,V l thS ta l l s , k '~ ' ] la[ l  -- t c ' l t e u r  e l l  n t o t i O l ' e  s~;chc'  

Tahelle  2. Der Tyroshtgehal t  wiihrend des Knol lenwachs t t tms  bei  cwei  Sor ten  
Tableau 2. Tenettr en t vrosine art cottrs de ]a croissattce ~# dett.v varidtds 
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The tyrosine content increased during the growth of the tubers. At the end of the 
growing period the tyrosine content assumed a constant value. 

The effect qf  tissue h'rmness on black spot 
It appears from the results given above that differences in the black spot susceptibility 
of potato varieties cannot be explained by differences in tyrosine content or phenol- 
oxidase activity. 
They are probably caused by differences in resistance to damage after bruising. 
Aliquot parts of a sample of Libertas potatoes were bruised during 0, I, 3 and 10 rain, 
respectively, in an electric potato washer. The potatoes were analysed after a 3-day 
storage period. The results are given in Table 3. 
With increasing bruising time the tyrosine content in the sap and dopachrome forma- 
tion decreased and black spot increased. The alterations in tyrosine concentration 
were relatively small. This agrees with the observation that only a small part of the 
cells, evenly distributed over the bluish tissue, were discolou,'ed. The percentage 
discoloured cells corresponds with the percentage diminution of the total tyrosine 
content in the tissue, suggesting that tyrosine conversion was complete in the dis- 
coloured damaged cells, whereas the tyrosine content of the undamaged undiscoloured 
cells had not changed. Since severely discoloured tissue contains only a small per- 
centage, 5 15 o{~, of damaged cells, it will be difficult to obtain conclusive evidence on 
the degree of discolouration fi-om analysis of the whole tissue. 
Two samples of Bin(je potatoes differing in back spot susceptibility, were analysed. 
The results are given in Table 4. 
The samples differed appreciably in potassium and dry matter contents, and, on a 
lower level, in chloride content, but only small differences in freezing-point depression, 
osmotic pressure, diffusion pressure deficit and firmness of the tissue were found. 
Apparently, the susceptibility to bruising cannot be estimated by measuring the tissue 
firmness, nor by measuring the above mentioned osmotic values. 

Table 3. Changes  in the tyrosine content  o f  pota to  tubers  after different bruis ing t rea tments  

0 mht  I mhl  3 mhl  10 rain 

Tyros ine  content  z 1,76 1.70 1.62 1.51 
(mmol/ l i t re  o f  sap) 
D o p a c h r o m e  formed e I. 13 1. I 1 1.08 0.96 
(mmol/I i tre of  sap) 
Reflectance 100 86.5 76.5 65.6 
(crushed t i s sue?  

Tyrosingehalt (mmol  Liter Sal t )  - teneur en tyrosine (mmol  litre de ius) 
" Gebildetes Dopachrom - dopachrome formd 
:' Re/texionsphotometerwert  (gequetschtes Gewebe) - pouvoir de rd[texion (tissu broy6) 

Tabel le  3. A'nderung im Tyros ingehal t  in Karto[]~,lknollen nach verschiedenen Que tschungsbehandlungen  
Tableau 3. l~Iodifications de la teneur en tyrosine de tuberctdes  de P o m m e  de terre ap tks  l 'ac t ion p/us ou 
moins  prolongc;e de chocs 
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T/w composition of'potato tubers 
Greenhouse experiments. A number of greenhouse experiments have shown that the 
Na-, Ca-, Mg- and SQ-contents of potato tubers can only to a moderate extent be 
varied by fertilizer application. The K-, N- and CI-contents can, on the contrary, be 
considerably altered. 
A single tuber of  the variety All)ha was planted in each of  a number of  buckets filled 

Table 4. The composition of two samples of Bin{ie potatoes with different black spot indices 

S a m p l e  1 1 Sample  I I  

K, meq./kg d.m." 328 600 
Ratio K in bud end/K in stem end a 1.39 1.15 
N, meq./kg d.m. II50 1190 
Cl, naeq./kg d.m. 85 60 
% d.m. 25.0 20.4 
Firmness L 33 29 
Osmotic pressure (moll a 0.545 0.535 
Diffusion pressure deficit (mol)'; 0.260 0.265 
Freezing point ( C )  T 0.517 -0 .520  
Black spot index" 47 8 

M u s t e r -  &'hantilhm 
K a l i u m .  nleq. ]~g T r o c k e l l S t t b s l a l i z -  pota.~'.~ittnl, nl~;q, k,~ ltlatir162 ,s@che 
Verhdltnis yon K ant Krollelletl(h, Zll K ~llll Nahelemh, . ral)porl K h l'e.vtr&nitd dtt bot, 'veon K r I'e.vtrr162 
de la tix, e 

' Festigkeit des Fleisches - fermet~; 
:' Osmotischer Drttck (too[) - prcssion osnlotir (IllOI) 

Diffusionsch'ttckde/izit (tool) ~h;[icit de pt'ession de dill)tsion ( mol ~ 
r Ge]'rierpunkt ( C )  - point de cong, dhltion ( C )  

Blau/lecki.~keitsinde.v - inde.v de tache noire 

Tabelle 4. Die Z t t sa tnmet tse tzung yon zwe i  Karto[.]k'lmttstern r Sor te  B i ,  tje mit  verschiedetlen Blau- 
[ leck igke i t indi -es  

Tableau 4. CompositioJt de deux  dchantil lons de potatoes  de terre Bitttje avec diffi;rents index  ~# laches 
noires 

Table 5. Mineral nutrition per plant (greenhouse experiment) 

CaCOa: 600 meq. B: 3 nag 
MgO: 200 meq. Co: 0. I m g  
MgSO,: 100 meg. Cu: l0 nag 
Ca(H.,PO.0._,: 50 meq. Mn: 100 nag 
NOa : 125,250 or 375 meq. Mo: 2 nag 
K~: 80, 160 or 240 meq. Fe: 200 nag 

Zn: I0 nag 
Excess NOa applied as 1 Ca(NOah 
Excess K ~ applied as K,aSO., 

' ~)berschuss an NO~- zugel)iht't als - e.vc~'s VOa'- appliqm; sous forme de 

Tabelh" 5. Mhtera l i sche  Niihrstq~'e pro P/ tan-e  ( Glashausversuch)  

Tableatt 5. Nutr i t ion mhtdrale pat" p l a , t e  (e .vpdrie ,ce  en serre)  
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with 14 litres of  poor sandy soil, in a greenhouse, fertilizer of  the composit ion given in 
Table 5 being applied in two parts. Hall" of  it was applied at planting and the rest 2 
weeks after emergence. Eight leaves had developed by this time. The results of  the 
experiment are shown in Fig. 2. 
At the beginning of  flowering the plants treated with 250 meq. NO:~ ~ 80 meq. K and 
375 meq. NOa-! 80 meq. K showed potassium deficiency symptoms in the foliage. 
A higher nitrogen dose resulted in a higher nitrogen content of  the tubers, a higher 
yield and a decrease in potassium content. If more potassium was applied at the same 
nitrogen level, the yield increased and the nitrogen content decreased, but the yield 
and the potassium content dit not increase beyond the point where a potassium con- 
tent in the tuber of  650 meq./kg dry matter was reached. At the higher nitrogen levels 
the plants were more or less potassium deficient. The nitrogen content did not decrease 
below 650 meq./kg dry matter. Under optimal conditions of potassium supply the 
potassium content of  potato tubers was 650 meq./kg dry matter. 

F i g .  2. T h e  yield and the potassium, nitrogen, dry matter and tyrosine contents of tubers of .41pha 
potatoes collected from a greenhouse e x p e r i m e n t .  

me/ks dm 
y g dm/pkent 

I 
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800 / 
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LO0 ' ~ ' ' ~ x  K 

.% d m.+~, V 

200 - . / "  

.10 
o ~ o  .....~o Tyr 

8O K 

.N . / - i N  

_ ~ / : ~ +  % dm m 

I .10 xl0 1 
. . . . .  Tyr o L ~ T y r  ~ 
125 250 375 N 125 250 375 N me 

160 K 2L0 K me 
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M e q .  k g  d .n l .  - meq. k,~ Tro('kensubstan_- - mdr I;,~, matin;re s2('he 
Y,  g d . m .  p l a n t  - Ertra.e, .~, Tror'kensul)stan; pro Pllanze - reltdemellt, ,~ mati~;re sOche ohmic 

Abh.  2. Er trag  und Kal ium-,  St ickstqff ' - ,  Trocken~'uhstanz- mul  T vrosingehalt  hei  Kartq~]'elkltolleJt der 
Sor t e  Alpha arts einent Glashausversuch.  
Fig. 2. Re t tdement  et t e n e m s  en potassitmz, azote,  matiOre s&'he et tyrosine de tubercules  de P o m m e  de 
terre Alpha rdcoltds clans une e.rpdrience en serre.  
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Fig. 3. Potassium and dry matter contents and black spot susceptibility of Bintje and lz'(eenhcime" 
potatoes collected from different fields in the south-v,,estern silt-soil region of The Netherlands. 
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,4hb. 3. Kalium- ttnd Trockensttbstanzgehalt sowie Neigtmg ._-tit" Blau[teckigkeit hei Karto/]'eht der Soften 
Bint.k' und E~enheimer, die arts verschiedenen Feh#rn der siidwestlichen Lehmhodcnre~ion der Nieder- 
lamle stanmwn. 
F~4". 3. Tene#u's e#t potassium el matiOre .rOche ct susceptihilitU att.r taches noires de pammes ~k" tcr#'e 
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FieM experiments. The dry matter content, potassium content and black spot suscep- 
tibility were deternlined on a number of potato samples cultivated on silt soils in tile 
south-western part of The Netherlands. The results are shown in Fig. 3. 
Black spot was generally under 20"{i if the potatoes had potassium contents over 
580 meq./kg d.m. Black spot was over 50 i!,] at potassium contents under 500 meq./kg 
d.m. These limits were valid for both Bint/e and Ei~,enheimer, although these varieties 
differed considerably in dry matter content. Comparable results on the relation between 
black spot and potassium content were published by Oortwijn Botjes and Verhoeven 
(1927) and Ophuis et al. (1958). 
A similar relation between potassium content, dry matter content and black spot was 
Found when the potassium content was expressed in fl'esh weight. This is because 
differences in dry matter content are largely exceeded by differences in potassium con- 
tent. 
There were comparatively few (12 out of 79) samples with potassium contents over 
600 meq./kg d.m., which is the lower limit of optimal growth, as appeared fl'om the 
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Table 6. The effect of potassium manuring on the potassium content of potatoes grown on silt soils in 
The Netherlands 

K-mam. ' ing ~ N-manuring Tuher .yield'-' K-content a K in .yield i N-content N in yield 
(kg/ha)  (kg/ha)  ( kgd .m . / ha )  ( m e q . / k g d . m . )  (k,g/ha) (meq . / kgd .m. )  (kg/ha)  

0 45 7800 368 115 778 85 
140 45 8660 432 150 792 96 
280 45 8960 466 167 800 I00 

0 300 10100 399 161 1271 180 
140 300 10000 455 182 1371 192 
280 300 10400 471 196 1321 192 

K-Diitt,~,ttn~ Opporl pogassiqll{' 
Kttollenerll'a.~, (L v  Trockett.wd~stanc ha)  product ion  ell tllht*l'('lllt'S ( /(e malig're sdche h a )  

a lx'-Ge/la# quanlilt; de polo.v.~ittm 
K inl Ertlat~ ('ApOrl~lfiOll dr' l)oloss(' 

Tahelle 6. Ein[tuss yon Kal i ,  mdiingu#~g at( lden Kaliumgehalt hei Kartoffeln arts Lehmb6den der Nieder- 
lande 
Tahleau 6. E/]~'t ~k, la fionttre potassique sur la te#lett#" en potassi.##l & pomme de terre r&'oh&s sur sols 
awi leux  de Hol&mh' 

greenhouse  exper iment  descr ibed above,  though two samples  conta ined  over  700 
meq. /kg  d.m.,  associated with a black spot  index under  1. In view of  this crit ical value 
of  600 meq. /kg  d.m. it appeared  to be difficult to supply  sufficient po tass ium with the 
ferti l izer to the tubers  grown on these soils, as is i l lustrated by the results of  an expe- 
r iment  shown in Table  6. In the field exper iment  descr ibed in Table  6 there was only a 
small influence of  ni t rogen naanuring on potass ium content ,  in con t ras t  with the 
results of  the greenhouse  exper iment .  

Conclusion 

The occurrence of  black spot  in po ta toes  does not depend  on the tissue content  of  the 
parent  substance of  the co lour ing  c o m p o u n d ,  the aminoac id  tyrosine.  It is ques t ion-  
able whether  the cause of  black spot  suscept ibi l i ty  may be assessed by chemical  ana-  
lysis, since only a small par t  of  the tissue cells are affected. 
Black spot  suscept ibi l i ty  d i sappears  with sut:t:icient po tass ium in the tissue. Its preven- 
t ion requires po tass ium contents  of  600-650 meq. po tass ium per kg dry mat ter .  
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RELA'FION BETWEFN BLACK SPOT AND COMPOSITION OF THE POTATO FUBER 

Zusammenfassung 

Bezielmn,g zwisctwn Bhn(flecl,igkeit und Zusammen.ret-une der Karto~/blknolle 

Die Unterschiede  in der Empfindlicbkeit  f t i r  
Blaufleckigkeit zwischen Kartoffelsor ten und 
Mus te rn  verschiedener Herkunf t  k6nnen  nicht 
du tch  die Unterschiede  im Tyrosingehal t  oder 
in der Phenoloxydase-Aktivi t f i t  der Knollen er- 
klfirt werden ~Abb. 1, Tabelle I). Das  Fehlen 
einer Korrelat ion mit dem Tyrosingehal t  und die 
Tatsache,  dass  die ,~nderung dieses Gehal t s  
wiihrend der Reifezeit, verglichen mit den Unter-  
schieden zwischen den Soften.  gering ist, weisen 
da rau f  bin, dass die Erntezeit, was ihren Einfluss 
au f  den Tyrosingehal t  betrifft, das V o r k o m m e n  
yon Blaufleckigkeit nich beeinflusst (Tabelle 2L 
In einer beschLidigten Zelle wird das Tyrosin 
vollstfindig in Melanin umgewandel t .  N u t  5-  
15 ",, der Zellen, im gequetschten Tell des Gewe- 
bes gleichm/~ssig verteilt, werden verf'arbt. 
Kartoffelknol len,  die in ihrer Empfindlichkeit  

fi.ir Blaufleckigkeit ungleich sind, weisen unter- 
schiedliche Ka[ium- und Trockensubs tanzge-  
halte auf. Keine Unterschicde bcstchen in der 
Festigkeit des Fleichcs und den osmot ischen 
Werten  ITabelle 4). 
Wenn  die Ka l iumgabe  das Wachs tu in  nicht be- 
schr~inkt, betriigt der Kal iumgchal t  der Kartof-  
felknollen ungef/ihr 650 meq. (25,4 g) pro kg 
Trockensubs tanz  (Tabelle 5. Abb. 2). Auf  den 
TonbOden im Si.idwesten dec NicdcrIande ist es 
schwierig, Kartoffeln mit einem Kaliun~gehalt 
yon tiber 650 meq. pro kg Trockensubs tanz  zu 
erzeugen {Tabelle 6). 
N u t  geringfLigige Blaufleckigkeit kommt  bei 
Kartoffcln aus  diesen BOdcn vor, wenn der Ka- 
l iumgehalt  650 meq. pro kg Trockensubs tanz  
i.ibersteigt (Abb. 5L 

Rdsum6 

Relation entre la maladie des taches noires e l / a  composition du tubercule de Pomme de 
terre 

Les differences dans  ra susceptibilit,5 aux taches 
noires entre vari6t6s de P o m m e  de terre et entre 
echant i l lons  de diverses origines ne peuvent  
s 'expl iqucr  par des diff6rences de teneur en tyro- 
sine ou d'activit~ de Ia ph6noloxydase  des tuber- 
cules ( Fig. 1, Tableau 1 ). Ce manque  de corrO.la- 
tion avec la teneur  en tyrosine et le fait que cette 
teneur  esl faible pendant  la ma tura t ion  comparee  
aux  diff6rences vari6tales sugg6rent  que le mo- 
ment  de Farrachage,  pour  au tan t  qu'il  air une 
act ion sur Ia tyrosine, n ' influence pas l ' incidence 
des taches noires (Tableau 2). 
D a n s  une cellule e n d o m m a g d e  la tyrosine est 
comple tement  convert ie en melanine.  Seulement  
5 - 1 5 %  des celtules, reparties uniformO, n~cnt sur  
la partie contus iormee du tissu, sont  ddcolordcs. 
Des tubercules de P o m m e  de terre, difl'6rents 

dans  [cur susceptibi lh6 aux  tachcs noires, ont  
des teneurs  diffOrcntes en potassil_]nl el matierc 
seche. On n'aper,;oit aucune diff6rence dans la 
fermet6 et valeur osmol ique  (Tableau 4), 
Si un apport  compldmenla i re  dc potass ium ne 
limite pas la croissance, la tcneur des tubercules 
en cet 616ment cst d 'environ 650 m6q. (25,4 g) par 
kg de mati6re s6che (Tableau 5, Fig. 2L Dans  les 
soIs argileux du sud-ouest  de la Hollande ii est 
difficile de r6colter dcs potatoes de tcrre avec des 
teneurs  en po tass ium supericures h 650 meq. par 
kg dc mati6re seche (Tableau 6L 
L 'appar i t ion  de tacbes noires est n,Sgligeable dans  
les lubercules rdcolt,Ss sur ces sols si la teneur en 
po tass ium excede 650 meq.  par kg de mati6re 
s6che (Fig. 3). 
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